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How to use this book 


In order to help our readers we have added pages at the beginning of this edition, the first being this page 
on ‘How to use this book’. It gives an overview of what is contained in each section and an explanation 
of the ‘Entry Tags’ we have added. 


There are two pages, one containing New entries and another containing Deleted entries, which will enable 
the reader to find out quickly what is new in this edition and what has been removed. 
These pages and the Foreword and Contents will be printed on coloured paper to make it easier for 
readers to find the page they need. 


Jane’s Avionics contains information on airborne elec- 
tronic equipment for both military and civil aircraft. The 
criteria for inclusion are that the equipment should have a 
significant electronic content, be in development, pro- 
duction or service, and be operated in manned aircraft. 
Avionics equipment designed specifically for unmanned 
aircraft is covered in Jane’s Unmanned Aerial Vehicles and 
Targets, although those items which are carried by both 
manned and unmanned aircraft will continue to be found in 
this book. 

Jane’s Avionics 1s divided into 12 main sections based 
on the function of the system. These sections are: Com- 
munications; Maritime Operations; Radar; Electro-Optics; 
Electronic Warfare; Data Handling; Data Recording; Navi- 
gation and Nav/Attack; Flight Management and Control; 
Cockpit Displays, Instruments and Indicators; Head-Up 
Displays and Weapon Aiming Sights, and Stores 
Management. 

Some systems spread across more than one function and 
could be placed in more than one section as, for instance, is 
the case with nav/comm radios. The aim has been consist- 
ency and all examples of a particular type of system have 
been placed in one section. 


Within each main section entries are arranged alphabeti- 
cally by country of manufacture. For each country, entries 
are attributed to a contractor, and contractors are listed 
alphabetically. The entries for each contractor are also 
listed alphabetically. Entries are structured as follows: 

Title. 

Narrative. Containing information on function, develop- 
ment history, and technical description. 

Specification. Lists the main technical parameters and 
dimensions. 

Status. Contains information 
production/service status. 

Contractor. Details of the prime contractor. 

In addition to the main text, Jane’s Avionics contains 
three indexes: a manufacturer's index; an alphabetical 
index; and an index that correlates entries to contractors. 

The contractors index contains details of the name, 
address and telephone/fax number of each contractor 
represented in the book. 

The alphabetical index lists every entry in alphabetical 
order. 

The manufacturers index lists entries alphabetically by 
contractor. 


on development/ 


To help users of this title evaluate the published data, Jane’s Information Group has divided entries into four categories: 


@ VERIFIED The editor has made a detailed examin- 
ation of the entry’s content and checked its relevancy and 
accuracy for publication in the new edition to the best of his 
ability. 


@ UPDATED During the verification process, 
significant changes to content have been made to reflect 
the latest position known to Jane’s at the time of 
publication. 


7. @ NEW ENTRY information on new equipment 


and/or systems appearing for the first time in the title. 


Where there is no ‘Entry Tag’ the editor has made a 
detailed examination of the entry’s content and checked its 
relevance and accuracy for publication in the new edition 
to the best of his ability. 

Since 1995 all new pictures have been dated with the 
year of publication. All new pictures this year are dated 
1996. 


CD-ROM Jane’s Avionics is included in two Jane’s 
CD-ROMs: Jane’s Defence Equipment Library; Jane’s 
Transport Library. 


Internet An electronic index of the full text of this publi- 
cation is now available at Jane’s homepage on the Internet. 
Access to the index is available through WWW or FIP at 
the following addresses: 
http://www.janes.com/janes/jneidx.html 
ftp://ftp.janes.com/janes/index 


Email address Material for Jane’s Avionics can be sent to 
the following Email Address: jav @janes.co.uk 


We hope these measures increase the value of this title to 
our thousands of customers worldwide. If you have 
comments or suggestions for further improvements, the 
Publisher would be pleased to receive them. 


This edition of Jane’s Avionics contains 184 new entries and 115 new photographs. 
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The Joint Electronics Type Designation System (JETDS) 


The Joint Electronic Type Designation 
System (JETDS) is an unclassified US military 
system designed to identify, by a series of num- 
bers and letters, the use of an equipment and its 
major components. The system was formerly 
known as the AN system. A typical example of 
the system would be: 


AN/FPS-5A 


In this example the prefix AN indicates that 


Table A Installation 

Piloted aircraft 

Underwater mobile, submarine 
Air transportable (inactive) 
Pilotless carrier 

Fixed, ground 

Ground, general 

Amphibious 

Ground, mobile 

Pack or portable 

Water surface craft 

Ground, transportable 

General utility 

Ground, vehicular 

Water, surface and underwater 
Piloted and pilotless vehicle combination 
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the type number has been assigned in the 
JETDS system. It does not necessarily mean 
that the Army, Navy or Air Force use the 
equipment. 

The next letter (F) gives the type of instal- 
lation where the equipment is used such as 
fixed, mobile, shipborne and so on. See Table A 
for a complete listing of installations. The fol- 
lowing letter (P) indicates the type of equip- 
ment (radar, teletype, radio and so on). See 
Table B for a complete listing of equipment 


Table B Type of Equipment 
Infra-red 

Pidgeon (inactive) 

Carrier (wire) 

Radiac 

Nupac (inactive) 
Photographic 

Telegraph or teletype 
Interphone and public address 
Electromechanical 
Telemetering 
Countermeasures 
Meteorological 

Sound in air 

Radar 

Sonar and underwater sound 
Radio 

Special types or combinations of types 
Telephone (wire) 

Visual and visible light 
Armament 

Facsimile or television 

Data processing 
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types. The letter before the dash (S) gives the 
purpose of the equipment such as transmitting, 
receiving, detecting and so on. See Table C fora 
complete listing of equipment purposes. The 
number after the dash (5) is the model number. 
The final letter (A) gives notification when a 
model has been modified but can be inter- 
changed with, or substituted for, the equipment 
in its original state. If the modified system can- 
not be interchanged with, or substituted for the 
original, a new type designation is assigned. 


Table C Purpose of Equipment 

Auxiliary assemblies (inactive) 
Bombing 

Communications 

Direction-finder or reconnaissance/surveil- 
lance 

Ejection or release 

Fire-control or searchlight directing 
Recording or reproducing 

Computing 

Searchlight control (inactive) 
Maintenance and test assemblies 
Navigation aids 

Reproducing (inactive) 

Special, or combination of purposes 
Receiving, passive detecting 
Detecting, or range and bearing search 
Transmitting 

Control (automatic flight control or remote- 
control) 

Identification and recognition 
Surveillance (search, detect 

and tracking) and control (fire-control, 
air control) 
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Foreword 


Introduction 
As new editor of Jane’s Avionics, I first offer sincere thanks to 
David Brinkman (previous editor) for all his conscientious work 
over the last eight years, and for providing me with such a well 
maintained set of documents at hand-over. Sadly, David died of 
cancer in May. 

Regular readers may notice that this edition carries more 
deletions than normal. This has been dictated by the ever 
increasing number of new avionics products coming from both 
established and new manufacturers around the world. Without 
drastic action this would make the Yearbook at least 100 pages 
longer each year, and correspondingly more expensive to 
produce. As a policy decision, all items in current production 
have been retained, but some items now out of production, but 
still in service, have been deleted - particularly where the 
manufacturer has an updated item in production. In order to 
provide a ready reference for deleted items, a list is provided of 
both 1995 and 1996 deletions at the front of the book. 


Avionics in 1996 

The last year has seen further consolidation of the aircraft and 
avionics industry in the USA and Europe, with many acquisitions 
and mergers. A significant proportion of them occurred during 
the production process of this Yearbook, and I wish to thank 
hard-pressed company personnel for keeping me informed of the 
latest position in restructuring. Readers will find entries under 
their new owners. 

NATO military budgets have continued to decline, and the US 
DoD budget shows a further 6 per cent decline for 1997. 
However, important aircraft production programmes have been 
safeguarded including: C-17, EF-2000, F-22, Gripen, Joint Strike 
Fighter R&D, JPATS and Rafale. Meanwhile, in Russia, the 
main aircraft design bureaux continue to battle for funds and for 
export orders to sustain their activities, whilst continuing with 
development of their existing main programmes - notably 
MiG-29 and SU-27 derivatives. 

By comparison, military budgets in other parts of the world 
have been more buoyant with notable purchases and upgrades in 
countries of the Middle and Far East. 

Happily, the civil aircraft market has shown considerable 
resurgence, leading Boeing and Airbus to plan increased 
production rates for 1997; Boeing from 18.5 deliveries per month 


in 1996 to 27 per month by the second quarter of 1997; and 


Airbus from 135 planned deliveries for 1996 to 185 for 1997. In 
addition, the FAA has forecast 4 per cent per annum growth in 
US domestic traffic to FY06, 6.6 per cent growth in US 
commuter/regional activity, and 5.8 per cent growth in US 


international traffic. 


The rapid advance of electronics has continued to feed through 
into the avionics industry, with ever increasing emphasis on 
_ sensor and systems integration, and the use of liquid crystal 
_ displays. As well as leading to evolutionary and even 
revolutionary cockpit layouts in new aircraft, it has acted as a 
major spur to the upgrade market, where significant enhancement 


in operational capability can be achieved, particularly for 


military aircraft, without the cost of airframe replacement. 

The opportunities offered by large-scale production and 
reducing real-costs in the consumer electronics market spurred 
US Government policy makers to issue the Commercial-Off- 
The-Shelf (COTS) initiative in an attempt to reduce the cost of 


_ military avionics - now running at 30 to 35 per cent of the total 


life cycle of most military aircraft projects. Desirable as any 
reduction in cost is, there are associated problems of real- 
time operation, ruggedness, and the need to retrain military 
systems designers/integrators, when applying COTS products to 
military aircraft. 

Even more revolutionary in terms of prospective advances in 
avionics capability are the Global Navigation Satellite Systems 


(GNSS). The aviation world is on the threshold of truly 
revolutionary change to its methods of air traffic control as a 
result of the CNS/ATM (Communication, Navigation and 
Surveillance/Air Traffic Management system) initiatives now 
being planned. 


CNS/ATM (‘Free Flight’) 

The CNS/ATM (so called ‘Free Flight’) concept is a highly 
significant initiative that will have a major impact - regulatory, 
operational, technical and economic - on all Air Traffic Control 
(ATC), and on civil and military flight. It will have a major 
impact on avionics design and implementation in the next decade 
- affecting all new aircraft, and necessitating significant upgrade 
work to older aircraft. 

The CNS/ATM concept is based on provision of on-aircraft 
communication, navigation and surveillance systems, linked by 
datalinks to a ground-based Air Traffic Management (ATM) 
system, to allow pilots to operate without specific route, speed or 
altitude clearances, restricted by ATC only when potential 
conflicts, traffic densities or other safety requirements dictate. 

The concept is seen to be essential to ensure provision of the 
additional capacity needed to meet projected growth in civil air 
traffic over the next decade. Additionally the greater flexibility 
available will provide considerable savings in time and fuel to 
aircraft operators. 

The technology required by the CNS/ATM concept includes 
the ability for aircraft to be able: 

to navigate independently with precision; 
Navigation: because satellite navigation signals can be relied 
on for accuracy and availability worldwide, the GNSS 
represents a vital technological capability for the CNA/ATM 
concept. It is envisaged that both the US Global Positioning 
System (GPS) and the Russian GLONASS system will be 
utilised. The GNSS system will be augmented in certain areas 
by local Differential Global Positioning Systems (DGPS) to 
provide enhanced accuracy for specific purposes. The FAA 
Wide Area Augmentation System (WAAS) in the USA is an 
example of a planned implementation of this concept for 
improved accuracy in the USA offering the possibility of 
flight operations down to Cat. I approach navigation. Further 
Local Area Augmentation Systems (LAAS) are proposed to 
provide the added accuracy and integrity needed to support 
Cat. II/IIb precision approaches. 
to communicate position and intentions reliably to others and to 
receive information from them; 
Communications: high-speed datalink communications are 
crucial to minimise frequency requirements, interference, 
delays and misunderstandings. Communications facilities 
required will include SATCOM, Mode S, VHF and HF. To 
tie these data transmission media together the worldwide 
Aeronautical Telecommunications Network (ATN), now 
under development, is an essential requirement. 

to detect and avoid traffic conflicts automatically; 
Surveillance & Avoidance: the first element of the 
surveillance and avoidance requirement is the Traffic-alert 
and Collision-Avoidance System (TCAS). However, to fully 
implement the automated system with the required integrity 
the Automatic Dependent Surveillance (ADS) system is 
needed. ADS utilises the ability of GPS and high-speed 
datalinks to obtain high-accuracy three-dimensional position 
data. With ADS, aircraft will be able to automatically report, 
and receive, worldwide, more accurate and complete 
surveillance data than can be measured by existing ground 
radar. 

Various elements of the CNS/ATM concept are already in 
place, notably the GPS and GLONASS systems. Operationally, 
the FANS-1 system in the Pacific and Far East Programme 
(NRP) initiated by the FAA has gradually been removing 
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restrictions on flight at higher altitudes, and the next reduction is 
planned to take unrestricted ‘preferred routes’ down to Flight 
Level 290. In addition, the WAAS development contract 
introduces a further element of the required system. Over the 
North Atlantic, a Reduced Vertical Separation Minimum 
(RVSM) plan is set to go into effect in 1998, which will reduce 
separation requirements between Flight Level 280 and Flight 
Level 420 from 2,000 to 1,000 ft - doubling route capacity. In 
Europe, the European Civil Aviation Conference (ECAC) has 
agreed an ATC strategy known as EATCHIP (European ATC 
Harmonisation and Integration Programme) that institutes 
substantial changes to airspace management, including target 
implementation of 1,000 ft RVSM between Flight Level 290 and 
Flight Level 420 in ECAC-member airspace by 2001. 

Over the next few years CNS/ATM will become available, and 
eventually all but mandatory, in Europe and the USA. To take 
full advantage of the CNS/ATM systems environment of the 
future, aircraft must be fitted with the compatible avionic 
systems. Aircraft fleets will have to have the avionic upgrades, 
and those aircraft not currently equipped with Flight 
Management Systems (FMS) will need to have them fitted. For 
most aircraft types the installation of FMS, GNSS sensor system 
and datalink equipment will give full CNS/ATM capability. 
Since FMS already provides automated multisensor navigation 
and guidance along a selected three-dimensional flight path, 
the computer of the FMS is the logical ‘host’ for CNS software, 
with the advantage of providing a single, integrated user interface 
avoiding duplication of hardware and functions and keeping 
down the cost of certification. 


US Presidential Decision Directive on the Global 
Positioning System 

In view of the vital part that the GPS plays in the whole CNS/ 
ATM concept, guarantees on its availability for civil use were a 
vital part of the necessary process to establish its use as a primary 
element of the international system of air traffic management and 
approach and landing. 

The US Presidential Decision Directive issued on 29 March 
1996 guaranteeing continuous, worldwide, availability free of 
direct user charges to civil users of the GPS was, therefore, 
highly significant. This decree also stated that the USA will stop 
deliberately degrading civil-GPS signals within the next four to 
10 years, enabling the commercial receiver accuracy error 
margin to improve from 100 m to 20 m. A permanent inter- 
agency GPS executive board, jointly chaired by the US 
Departments of Defense and Transportation (DoD and DoT), 
will manage the GPS. The DoD will continue to acquire, operate 
and maintain the system, while the DoT will develop and 
implement civil augmentations. Beginning in 2000 the President 
will make an annual determination on continued use of selective 
availability. Under this policy, the US Government will advocate 
acceptance of the GPS, and items such as the WAAS, as 
international standards. 


Safety 

Boeing Commercial Airplane Group statistics show that 55.8 per 
cent of hull-loss accidents in worldwide commercial jet 
operations between 1959 and 1994 occurred during the approach 
and landing phase, despite the fact that this phase of flight only 
represented 16 per cent of the total flight time. Flight crew are 
listed as the primary factor in 69.7 per cent of the cases. This is a 
vitally worthwhile area in which to concentrate avionics 
development, and a huge benefit of CNS/ATM developments if 
they achieve the claims being made for LAAS! 

Many of the avionics advances and new cockpit layouts now 
entering service have been lead by engineers enthusiastic to use 
new computer and display technology, who are also under 
intense pressure to reduce weight and cost, and to stay ahead of 
the field in terms of new facilities on offer. There is increasing 
unease that the need to safeguard the pilots’ situational 
awareness is being jeopardised, that some are of the new display 
formats are not as intuitive as they should be, and that the pilot 
function is being changed from commander to one in which he is 


subservient to the computer. All these developments are 
probably inevitable, but the subjects of situational awareness and 
safety are crucial, and must be safeguarded. Most computer users 
recognise that they only employ a small percentage of the 
capabilities of their computers, and that much time can be wasted 
by non-experts changing formats and understanding new 
processing options. Distraction of the pilot by these forms 
of ‘computer-game-problems’ in the cockpit is totally 
unacceptable. As we progress along the path of automation, 
the ‘computer-game-element’ of supplying processing and 
display options “because they might be nice’, or ‘because they 
might be needed in some situations’, must be resisted. There 
must also be awareness that much cockpit design is based on 
‘Western’ (USA and European) intuitive concepts that may not 
be intuitive, or even have the same meaning, in other cultures. 
The principles of the pilot being in command and the pilot having 
total situational awareness must be retained. To achieve this the 
old adages of: ‘Keep-It-Simple’ (KIS), and ‘Simplify and Add 
Lightness’, and “Training, Training and more Training’ must 
remain paramount. 

Delegates to The Flight Safety Foundation’s 8th European 
Aviation Safety Seminar (EASS) in Amsterdam, Netherlands in 
February 1996 addressing these problems, had the following to 
say: 

Douglas Schwartz, Director Flight Standards Flight Safety 
International: 
Crew resource management problem areas are: intra-cockpit 
communications, air traffic control system interface with 
advanced technology aircraft, computer programming and 
reversion to manual flight control/navigation. He went on to 
say that flight crews should use automation and cockpit 
technologies to achieve, maintain and improve situational 
awareness, but when automation interferes with the flight 
crews situational awareness, the crew should remove the 
automation to the extent necessary and revert to manual 
operation. 
Capt Peter Bugge (British Airways): 
Management of new technology is as important as the 
technology itself, and any software logic must be compatible 
with the human thought process. Don’t believe modern flight 
decks are significantly safer than their predecessors, despite 
modern technology, and certainly not as user-friendly as they 
could be. There is a need for new technology to progress more 
evenly and with a deeper understanding of the needs of the line 
pilot, who should not be expected to adapt to new techniques 
and piloting procedures that are unnatural or counter-intuitive 
in relation to past experience, or which in any way diminish 
flight crew situational awareness. 

Delegates to The International Federation of Airline Pilots 
Associations (IFALPA) annual conference in Dublin, Ireland in 
March 1996, expressed: 

The ‘overriding need to have the enhancements in 
communications, navigation facilities and surveillance all in 
place and proven, before separation minima can be effectively 
reduced’. The Federation endorsed the use of the in-cockpit 
TCAS in its full operational mode at all times on aircraft now 
equipped - but only in the short-range tactical role for which the 
systems were designed. However, there were concerns about 
the ability of TCAS to provide positive identification; its ability 
to continually show proximate traffic; and industry training 
standardisation. It was noted that there is an associated 
requirement for Mode S, with fixed datalink message length, 
which may be defined in Europe in 1996, with an extended- 
message capability in 1999. AlliedSignal Aerospace reported 
to the conference that US Change 7.0 software is intended to 
address these problems. It is expected to be the subject of an 
FAA notice of provisional rule-making towards the end of 
1996, leading to an airworthiness requirement for its 
implementation, planned for the year 2000 in parallel with 
Europe and ICAO. Meanwhile, line-pilots continue to be 
concerned at problems arising in flight deck automation and in 
implementation of the GNSS concept. More widely, there 
continue to be concerns about the situation where advanced 
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technology is used in areas of the globe where ATC service are 
very basic. . . 

__ At the same time that all these operational changes are being 

introduced, ever more capability is being installed in onboard 

aircraft health and monitoring systems, so that maintenance 

computers can advise the continuance of unrestricted operations, 

despite airworthiness must remain the vital operating priority. 

_ Ona happier note, at least for the pilots amongst us, a report by 
the Flight Safety Foundation on Human Factors & Aviation 
Medicine (Vol 43 No.1 Jan-Feb 96) indicates that retired pilots, 
far from having reduced life expectancy as a result of their 
stressful working environment, actually have longer life 
expectancy than their “general population’ counterparts! 

_ To keep matters in perspective, the photograph below 
(courtesy of Raytheon Beech and Smith’s Industries Aerospace) 
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shows the Joint Primary Aircraft Training System (JPATS) 
cockpit on which many new pilots. will gain their initial 
experience of cockpit layout and avionics systems. 

Finally, my sincere thanks to staff at the manufacturing 
companies represented for all their help in verifying entries and 
providing data and photographs for new entries. My thanks to all 
the editorial staff of Jane’s Information Group for their unstinting 
guidance and help in the production process, especially Melanie 
Gale who input and typeset all the information and Anthony 
James who proofread all the pages. : 


Chris Johnson 
Fleet 
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Entry 

Communications 

THOM’RAD 5000 V/UHF ECCM 
Communication System 

AR 3209 VHF Transceiver 

Intercom - Audio Management Unit 
(AMU) I301A 

Audio Management Unit (AMU) 1303A 

UHF Communication System - COM 
11SOA 

HE-SSB Communication Transceiver - 
COM 1330A 

CONTRAN - VHF Radio Anti Blocking 
System 

805 Series UHF Transceivers 

AD3430 UHF Datalink Radio 

LSM-1000 UHF Satcom Modem 


Maritime Operations 
204 Radar 


Colour Weather Radar 
CWI Illuminator 
Shenying Multimode Airborne Radar 


Zasion 
Kopyo 


NO14 

Phathom 

RP-21 Sapfir and RP- » Sapfir 21 
Super Komar 

Topaz 


AHY-2500 Digital Radar Altimeter 
AHY-2900 Digital Radar Altimeter 
ATC 3401 Mode A/C Transponder _ 
IFF 1410A _ 

RAM 1701A Radio Altimeter 
CLARA CO? Laser Radar 


ELOISE CO? Laser Radar 


IFF 4500 Interrogator 

Super Skyranger Airborne Radar 

AD1990 Radar Altimeter 

RDR 1400C Color Weather and Search — 
and Rescue Radar 

Miniature Synthetic Aperture Radar 
(MSAR) 

AN/APN-242(V) Search/Navigation a 

_ Ballistic Winds Programme 


Moving and Stationary Target Acquisition 
And Recognition (MSTAR) 


Electro-Optics 
Thermal Imaging System 


Wescam 24DB Covert Bavoliance 
System 

Shkval Television Sighting System 

Modular Reconnaissance Pod (MRP) 


SAGEM IRIS New Generation FLIR 


_ANVIS7 

CTC-1/CTC-2 Airborne Colour TV. 
Camera 

Nightwatch 

ACEM Aerial Camera Electro-optical 
Magazine 

COTIM Compact Thermal Imaging 
Module 

EO-LOROPS Electro-Optic Long Range 
Oblique Photography System 

ARGUS 350 

Type 260 Stabilised Fast Acting Mirror 


CAATS Compact Airborne Automatic 
video Tracking System 

AN/AAQ-16 (V-22) Hughes MWIR — 
Sensor 

Dark Star Laser Designator 


Division, USA 

Laser Target Designator/Rangefinder for 
F/A-18 

LIMAR Laser Imaging And Ranging 


New entries in this edition 


Contractor, Country 


Thomson-CSF Communications, France — 


Becker Avionic Systems, Germany 
Hindustan Aeronautics Ltd, India 


Hindustan Aeronautics Ltd, India 
Hindustan Aeronautics Ltd, India 


Hindustan Aeronautics Lid Indias. 


British Aerospace Systems and | 
Equipment, UK 
Chelton (Electrostatics) Ltd, UK 
_GEC-Marconi Sensors Ltd, UK _ 
Titan Linkabit, USA 


China Leihua Electronic Technology 
Research Institute, China. 

China Leihua Electronic Technology 

Research Institute, China. 

China Leihua Electronic Technology 
Research Institute, China - 

China Leihua Electronic Technology 

Research Institute, China 

NEP, CIS 

Phazotron Research & Production 

: Company, CIS 

Phazotron, CIS 

Phazotron, CIS 

Phazotron, CIS _ 

Phazotron, CIS . 

Phazotron Research & Production 
Company, CIS 

Thomson-CSF Communications, France 

Thomson-CSF Communications, France 

Becker Avionic Systems, Germany 

Hindustan Aeronautics Ltd, India 

Hindustan Aeronautics Ltd, India _ 


Dassault Electronique and GEC-Marconi 


Avionics Ltd, International 
GEC-Marconi Avionics Ltd, Dassault 
Electronique, Marconi Spa and Carl 
Zeiss, International - 
Cossor Electronics Ltd, UK S 
GEC-Marconi Avionics Ltd, UK 
GEC-Marconi Sensors Ltd, UK 
AlliedSignal General Aviation Avionics, 
—USA 
Lockheed Martin SAR Imaging Systems, 
USA 
Sperry Marine inc. USA 


US Air Force Systems Command, Wright 


Laboratory, Avionics Directorate, USA 
US Air Force Systems Command, Wright 


Laboratory, Avionics Directorate, USA 


British cee Australia Lid 
Australia 
Wescam Inc, Canada 


Krasnogorsk OMZ, CIS 
Per Udsen Company Aircraft Industry 
A/S, Denmark 
SAGEM SA, Navigation and Defence 
Division, France 
Elbit Ltd, Israel _ 
Elbit Ltd, Israel 


Elbit Ltd, Israel 

El-Op Electro-Optics Industries Ld, 
Israel : 

El-Op Electro- Optics Industries Ltd, 
Israel 

El-Op Electro-Optis Industries i 
Israel 

Polytech AB, Sweden 

GEC-Marconi Radar & Defence Syotems, 
UK 

Octec Ltd, UK 


Hughes Aircraft Company Electro- 
Optical Systems, USA 
Litton Systems Inc, Laser Systems 


Litton Systems Inc, Laser Systems 
Division, USA _ 

US Air Force Materiel Command, Wright 
Laboratory, USA 


Entry 
Electronic Warfare — 
_ Airborne ARM Contro/ESM Systems 
Airborne Radar Jammers - Gardeniya, 
Schmalta & Sorbtsiya 
_Gorizont Chaff/Flare Dispensers 
Landfish 
L-166B1A Airborne Fixed Source IR 
Jammer — 
Mak 
Miass | — 
SG-1 Radar Warning Receiver 
-Sirena-3 Radar Woamine Receiver 
SPO Series Radar Warning Receivers — 
_ SPS Series Radar Jammers — 
SRO/SRZO Series [FF Transponder/ 
_ Interrogator 
SRS Series Airborne Electronic — 
_ Intelligence Equipment 
: Modular Countermeasures Pod (MCP) 


| EWR-99 Radar Warning Receiver 
PAJ-95 Detector/Jammer 
Silent Sentinel 


Nemesis pion Infra-Red 
Countermeasures Self- Protection Unit : 


ALR-2001 ESM 
— MAW-200 © 
CS-36500 Signal Intelligence Receiving 
System (SIRS) 
RC-135 Rivet Joint 
LT-500 Emitter Targeting syste 
_APR-39 VIKING IIT Threat Warning System 
Apollo 
Intelligence and Electronic Warfare 
Common Sensor (IEWCS) 
REWTS Turbo Crow 
$200 Self-Defense Jammer : 
IDECM Integrated Defensive Electronics 
Coe 
AN/ASQ-213 HARM Targeting System 
: a - 


_ Data Hacdling 
CMA-2074CDG Colour Display Conca 
. AN/AYK- 23(V) oF MNay bee 


Modular MultiRole Computer (MMRC) 
Databus Interface i 


Data Recording oo 
EAS3000 Emergency Avionis System 
3000 
_ CF 371 CCD Colour Camera 
CF 372 CCD Colour Camera 
EVS 905 Videotape Recorder . 
PV 1954 Flight Data Acquisition Unit _ 


_ Voice And Data Recorder (VADR) | 
| HUMS Health and epee vee 
‘System: 
_ Type 6051 Video Coe Unit 
_ Solid-State Flight Data Recorder 


_ Navigation and Nav/Attack 


3300 Series VHF Navigation Systems 
_ IN 3300 Series VOR/LOC/GS Indicators 
__ IN 3360-(2)-B Compact i 
Indicator : 
_RM 3300 Series RMI Converters oe 
ASN-22 Combined GPS/GLONASS 
ReceiverCard 
ARC 1610A Automatic Direction- Finds: 
__ ADS - Automatic Dependent Surveillance 
Automatic Dependent Surveillance 
Systems for Helicopter Use 
__ENAV 100 - Doppler Velocity Sensor _ 
_ ENAV 150 - Airborne ee 
Computer — . 
ENAV 200 - Hovemete 
_ ENAY 300 VORALS 
ENAY 400 (Series) - Distance Measuring 
Equipment 
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 Pleshakov Scientific & Industrial a 


Elers-Electron Ltd, cls. 


cs 


CIS 
_os 
Per oe Compan Aircraft Indus 
Dassault Electronique, France 
_ Dassault Electronique, France 
_ Electronics & Space Corp and 7 ult 
MAWS Mise Approach Warning Shen Daimler-Benz Aerospace AG a 


__ Northrop Electronics Systems _ 


. _ Avitronics, South Africa — 
_ Condor Systems Ine, USA 


__ E-Systems, a Raytheon Compan 
_ Litton Amecom, USA 
Litton Applied Technology, U: 
Lockheed Martin Air Services, | 

] 2. Martin Federal om ; 
Rodale Electronics ine USA 


Rodale Electronics. Tne, USA. 
Sanders, a Lockheed ve Cor I 


~ Canadian Marconi Company, Canada 
_ Lockheed Martin Electronic Systems 


Elbit Ltd, Israel 

_ _ Equipment) Ltd, UK 
Spar Aerospace Lid, Canada 
_ SFIM ODS, France — 


_SFIM ODS, France _ 
_ SFIM ODS, France 


‘Studs Industaes pe UK 


__W Vinten Ltd, UK 


_CMA-3112 Airborne GPS Sensor Module _ 


_ Becker Avionic Systems, Germany 


Becker Avionic Systems, Germany _ 


Reutech Systems, South Africa _ 


-Reutech Systems, South Africa _ 
_ Reutech Systems, South Africa 


Contractor, Country _ 


CKB Avtomatiki, CIS 
(GosCNRTD), CIS 

Gorizont, CIS : 

CIS 

CIs 

CIS 

Cis 


CKB Avtomatiki, CIS 
CIS 


A/S, Denmark . 


Electronique, International 
Applied Technology, International 
International Inc, British Aerosp: c 
(Systems and Equipment) Ltd, 
Marconi Defence Systems and 


Rockwell, International 
Elta Electronics Industries Ld. Ista 


USA 


Canada — 


British Aerospace. (Systems at 


GEC-Marconi Radar and Dekeace 
Systems, Electronic Systems Div 10 
UR 


Stewart so UK | 


AlliedSignal Commercial Avionics 
_ Systems, USA . 


Canadian Marconi Company, Canada 
Becker Avionic Systems, Germany — 


Becker Avionic Systems, Germany _ 


Daimler Bona Baa AG, Germany : 


Hiegecs hoo Le nae 
ADS Europe Consortium, International 
Norsk Forsvarsteknologi AS (nf), 
International : 
Reutech Systems, South Africa _ 


Reutech Systems, South Africa 


Entry 

Aeronautical CAPSAT 

~ ADELT CPT-600/609 Automatically 

Deployed Emergency Locator 

Transmitter 

: FIN 1000 Series Inertial eno 

Systems 

FIN 3110G Ring Laser Gyre INS/GPS 
ae of poles 


AMS 2000 Mulufunction Conte a 
gation U Unit (CDNU) - 


Apollo Model 360 Round GPS 
Apollo Precedus Portable GPS Receiver 
LN 35A G /KLX 1354. GPS/COMM - 
Systems 
KLN B Approach: Certified oo 
gation System _ 


a Ss a oe 


splay System 


GEM I/IV/IUI Standard Postuoning Sen ice - 


Teledyne Ryan Electronics, 
_ Teledyne Ryan Electronics, USA 

Teledyne Ryan Electronics, USA” 

ae ye Electronics, USA . 


= . 


uae Industries 
_ Smiths Industries - Newmark, UK 


Contractor, Country 
ADS Ltd, UK 
Caledonian Airborne Systems Ltd, UK 


_ GEC-Marconi Radar & Defence Systems, 


UK 


_GEC-Marconi Radar & Defence Systems, 


UK 
GEC-Marconi Radar & Dene Systems, 


Racal Avionics Ltd, UK 


: Ral Survey Ltd, UK 


If Morrow Inc, USA 
Il Morrow Inc, USA 


AlliedSignal General Aviation Avionics, _ 


USA 


: oe General eo a 


USA 


- Collins Avionics & Communications . 


Division, USA 


Collins Commercial Avionics Division, 


USA - 
Interstate Electronics Copunton USA 


Corporation, USA / 
Kearfott Guidance and Navigation - 
Corporation, USA. oo 


_ Magellan Systems Corporation, USA. 
Narco oe a USA | 


- Nonistec (jones, — 


Northstar Avionics. USA _ 
Northstar Avionics, USA _ 


USA 


_ AlliedSignal Aerospace Canada, Canada 


Sextant Avionig rance 
Hindustan Aero utics Ltd, India 


the Blectronies Division of 


"Aerospace, UK 


adustries - so 


Smiths Industries - Noo UK 

— Ulia Electronics, Controls Division, UK ee 
‘Ultra Electronics, Controls Division, Dl 
BFGoodrich Aerospace Aircraft 


Intes ated Systems, USA — . 


Kearfon Guidance and —  . cL Directional Gyro _ 


31400 Pneumatic Altimeter 


_ | ANVIS/HUD 


ee Display Helmet ee 


NEW ENTRIES IN THIS EDITION 


Entry 

Avionics Control and Management 
System for the CH-47D 

Belgian Air Force C-130H Avionics 
Upgrade Programme 

C-130J Communication/Navigation/ 
Identification Management System © 

C-130J Digital Autopilot/Flight Director 
(DA/FD) _ 


| IEC 9002 Flight Management Systems 


(FMS) 


Cockpit Displays, Instruments and Indicators 
SMD54 Liquid Crystal Smart 
Multifunction Display 


_ VEMD Vehicle and Engine Management 


Display = 
Colour Liquid Crystal Display (LCD) 
Engine Performance oo (EPI) 


NTS Display 


FMPD-10 EFIS Package 


| LR 35 Series Standby Altimeter 


; C26 - -Gyrosyn Ones See 


| DGI3- Directional oe Indicator __ 


OM Gyro Magnetic Compas sytem 
RL8 - . Repeater _ 


Ate 2 in and 3 in Instruments 


| Cockpit Control Panels (C-130J) 


HI-SO! Standby Heading Indicator _ 


61 000 Temperature Lo 
Monitoring _ 
VIA. 000 


7 Mutitunetion 3 Display for C- 7 


Colon and Vee Multifunction 


Display Systems for the F-16 


_ Colour Multipurpose oe Indicator 


for F-117A 


_ Monochrome Mulinincion a for 


SH-60F Helicopter 


44929 Digital Pressure Altimeter 


7 Dee oe SS 


Hod Displays and Weapon Aiming cae 
Head-Up Display for Corporate Aircraft 


AN/AVQ-35 Night Vision Goggles/ 
Head-Up Display — 


Day-HUD 
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Contractor, Country 

Honeywell Defense Avionics Systems, 
USA 

Honeywell Defense Avionics Systems, 
USA 

Honeywell Defense Avionics Systems, 
USA 

Honeywell Defense Avionics Systems, 
USA 

Interstate Electronics Corporation, USA 


Sextant Avionique, France 
Sextant Avionique, France 


Elbit Ltd, Israel 

Elbit Ltd, Israel 

Elbit Ltd, Israel 

Tokyo Aircraft Instrument Company Ltd, 
Japan 

Tokyo Aircraft Instrument Company Ltd, 
Japan 

British Aerospace (Systems & 
Equipment) Ltd, UK 


__ British Aerospace (Systems & 


Equipment) Ltd, UK 
British Aerospace (Systems & 
Equipment) Ltd, UK 
British Aerospace (Systems & 

Equipment) Ltd, UK 


_ British Aerospace (Systems & 


Equipment) Ltd, UK 
Aerosonic Corporation, USA 
Aerospace Avionics, USA 
BFGoodrich Aerospace Avionics 

Systems, USA 


_ DIAMOND J Inc, USA 


- Honeywell Inc Ae bao Systems, 


USA 
Honeywell Inc Defense Avionics 
Systems, USA 
Honeywell Inc Defense Avionics 
- Systems, USA 
Honeywell Inc Defense Avionics 
_ Systems, USA 


_ Honeywell Inc Defense Avionics 


Systems, USA 


 Kollsman Inc, USA 


Kollsman Inc, USA 


_ Shadin Co Inc, USA 


GEC-Marconi Avionics and Honeywell 
Inc, International 


__ Elbit Ltd, Israel 


BID Ltd, Israel 
 ElbitLtd Israel 
_ Pilkington Optronics, UK 


S DELETED FROM THIS EDITION 


: ENTRIES DELETED FROM THIS EDITION 


pouy |. 
 CAS-CPT-9000 nelieope ce ee 

__ FIN 1100 strapdown inertial reference system — 
FIN 3060 ring laser gyrosystem 
FIN 3110G inertial navigation system 
-GEC-Marconi Defence Syst ms inertial nav/a ck s 
~ AD2780C VORTAC navigation system 
Navigation computers for Doppler velocity sensor: 
_ 406 series search and rescue homing system 
Digital map display generator 
_KLN 90 GPS navigation syste: 
AD611 area navigation system 
DME670 Tacan system 
DME675 system 
_ F4 Phoenix Loran C havigaion 7 
_ LNS616 area navigation system __ 
_ LRN500 Lone Cc ee 


- Thrust control computer _ 
Fii oo — compu 


_ v2500 engine i 
| Electronic ballast 


S LN400 flight contro system 
__LN450 digital flight control system 
_ CD-3000 fuel management com 
_ MkINA quartz capacitive pressure tr 
_ Experimental fully fly-by. rife SY 
_ Avionics management en 
_ Battery back-up unit — oe 
Performance advisory system - 
_ Advanced digital optical control system 
_ Century [V autopilot/flight director _ 
___ AP-106A pro line automatic a control system 
_ APS-80 autopilot : S 
_ Automatic flight control and augmentation system for S 
_ the Fokker 100 a oe 
2 Ground collision. avoidance syeen 
_ EEC405. electronic engine control for the F405 RR-401 
_ Performance management systema 
Digital automatic flight and inlet control system for 
— ski : 
_ Fly-by-wire system for the X20A 
_ Fly-by-wire system for the X- aA 
_EDM-500 engine data management system 
Digital flight control system for Ep 
270 V DC power supply oS 
___ Advanced control technology for integrat . vehiel 
Take-off rae oe 5 ee 


ACNIP 


ACP 


ACP(C) 
ACS 
ACT 
ACTIVE 


ACU 


ADAAPS 
ADACS 
ADAD 
ADAS - 


ADAU 
ADC 


Ampere 

Anti-Aircraft Artillery 
Advanced Architectures for 
Airborne Arrays 

Autonomous Air Combat 
Manoeuvring Installation 
Airborne Advanced 
Communications System 
Airborne Active Dipping Sonar 
Advanced Airborne Expendable 
Decoy 

Air-to-Air Interrogator Control 
Panel 

Analogue Autoland Improvement 
Programme 

1. Audio Amplifier Units 

2. Audio Amplifier Unit 
Anti-Air Warfare 

Airborne Adverse Weather 
Weapon System 

Airborne Battlefield Command and 
Control Centre 

Ada Based Integrated Control 
System 

All-Bus Instrumentation System 
Alternating Current 

Automatic Communications And 
Reporting System 

1. Avionics Computer Control 

2. Axis Controlled Carrier 
Airborne Computing and 
Communications System 

1. Actuator Control Electronics 
2. Advanced Communication 
Engine 

3. Autonomous Combat 
(maneouvres) Evaluation 

Aerial Camera Electro-optical 
Magazine 

Armament Control Indicator 
Automated Communications and 
Intercom Distribution System 

1. Armament Control Indicator Set 
2. Advanced Cabin Interphone 
System 

Automatic Carrier Landing System 
Air Combat Manoeuvring 
Installation 

1. Aircraft Condition Monitoring 
System 

2. Armament Control and 
Monitoring System 

3. Avionics Control and 
Management System 

Auxiliary (or Advanced) 
Communication Navigation and 
Identification Panel 

1. Advanced Controller Processor 
2. Armament Control Panel 

3. Audio Converter Processor 
Automatic Communications 
Processor (Control) 

Armament Control System 
Airborne Crew Trainer 
Advanced Control Technology for 
Integrated Vehicles 

1. Adaptive Control Unit 

2. Airborne Computer Unit 

3. Annotation Control Unit 

4. Antenna Control Unit 

5. Audio Control Unit 

6. Auxiliary Control Unit 
Aircraft Data Acquisition, Analysis 
and Presentation System 
Airborne Digital Automatic 
Collection System 

Air Defence Alerting Device 

1. Airborne Data Acquisition 
System 

2. Auxiliary Data Annotation Set 
Auxiliary Data Acquisition Unit 
1. Advanced Data Controller 

2. Air Data Computer 


ADDS 


ADECS 


ADELE 


ADELT 


ADF 
ADI 


ADID 
ADIRS 


ADIRU 
ADM 


ADOCS 


ADR 
ADS 


ADSU 
ADTU 
ADU 


ADVCAP 
ADVICE 
AEC 
AEGIS 
AELS 


AES 
AESOP 


Advanced Digital Dispensing 
System 

Advanced Digital Engine Control 
System 

Alerte Détection Et Localisation 
des Emetteurs 

Automatically Deployed 
Emergency Locator Transmitter 
Automatic Direction-Finder 

1. Attitude Director Indicator 

2. Azimuth Display Indicator 
Aircraft Data Interface Device 
Air Data and Inertial Reference 
System 

Air Data Inertial Reference Unit 
1. Advanced Development Model 
2. Air Data Module 

Advanced Digital Optical Control 
System 

Accident Data Recorder 

1. Audio Distribution System 

2. Automatic Dependent 
Surveillance 

3. Airlifter Defense Systems 

Air Data Sensor Unit 

Auxiliary Data Transfer Unit 

1. Air Data Unit 

2. Annotation Display Unit 
Advanced Capability 

Acoustic Data Vessel 
Identification, Classification and 
Explanation 

Automatic Exposure Control 
Airborne Early warning/Ground 
environment Integration Segment 
Airborne Electronic Library 
System 

Aeronautical Earth Station 
Airborne Electro-optical Special 
Operations Payload 

Airborme Electronic Terrain- 
Mapping System 

Airborne Electronics Unit 
Airborne Early Warning 

Audio Frequency 

Audio Frequency Amplifier 
Automatic Frequency Control 
Automatic Flight Control 
Augmentation System 

Automatic Flight Control System 
Aircraft Fatigue Data Analysis 
System 

Automatic Flight Director System 
Advanced Fiber Heater 

Airborne Flight Information 
System 

Advanced Flight Management 
Computer System 

Automatic Flight Management 
System 

Air Force Satellite 

Advanced Fighter Technology 
Integration 

Armed Fighting Vehicle 
Automatic Gain Control 
Air-to-Ground Engagement 
Simulator 

Advanced GPS Inertial Navigation 
Technology 

Above Ground Level 

Advanced General Purpose 
Processor Element 

Automatic Gain Ranging Amplifier 
Advisory Group on the Reliability 
of Electronic Equipment (US) 
Active Gated Television 
AIRLINK Gateway Unit 
Attitude, Heading and Rate of Turn 
Indicating System 

Army Helicopter Improvement 
Programme 

Attitude and Heading Reference 
System 
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AI 
AIBU 


AICS 


AIDC 
AIDS 


AIM 


AIMES 


AIMS 


AINS 


AIP 
AIPT 


AIRSTAR 
AIU 

AJB 

AKU 
ALARMS 
ALE 
ALFS 
ALLTV 
ALRAD 


AM 
AMAC 


AMC 
AMCS 
AME 
AMHMS 


AMICS 


Glossary of Acronyms and Abbreviations 


Air Interception 

Advanced Interference Blanker 
Unit 

Airborne Integrated 
Communications System 

Aero Industry Development Centre 
Aircraft Integrated Data Suite (or 
System) 

1. Air Intercept Missile 

2. Air traffic control beacon/ 
IFF/Mk XII system 

Avionics Integrated Maintenance 
Expert System 

1. Advanced Integrated MAD 
System 

2. Air traffic control radar beacon, 
IFF, Mk 12 transponder System 
3. Aircraft Information 
Management System 

4. Aircraft Integrated Monitoring 
System 

1. Aided Inertial Navigation 
System 

2. Airborne Inertial Navigation 
System 

Australian Industrial Participation 
Advanced Image Processing 
Terminal 

Airborne Surveillance and Target 
Acquisition Radar 

1. Armament Interface Unit 

2. Automatic Ignition Unit 
Audio Junction Box 

Avionic Keyboard Unit 
Airborne Laser Radar Mine 
Sensor 

Automatic Link Establishment 
Airborne Low Frequency Sonar 
All Light Level Television 
Airborne Laser Rangefinder And 
Designator 

Amplitude Modulation 

Airborne Multi-Application 
Computer 

Advanced Micro-electronics 
Converter 

Airborne Missile Control System 
1. Amplitude Modulation 
Equivalent 

2. Angle Measuring Equipment 
Advanced Magnetic Helmet- 
Mounted Sight 

Adaptive Multi-dimensional 
Integrated Control System 
Advanced Missile Detection 
System 

Advanced Multi-sensor Inertial 
Measurement Unit 

Active Matrix Liquid Crystal 
Display 

Airborne Multi-service/Multi- 
media Communications System 
Advanced Modular Processor 
Advanced Mission Planning Aid 
Advanced Medium Range Air-to- 
Air Missile 

Advanced Maintenance Recorder 
System 

1. Airborne Maintenance 
Subsystem 

2. Avionics Management System 
1. Airborne Multirole Steerable 
Array Radar 

2. Airborne Multiroll multifunction 
Solid-state Active array Radar 
Above Mean Sea Level 

1. Audio Management Unit 

2. Auxiliary Memory Unit 

3. Avionics Management Unit 
Active Noise Cancellation 
Advanced Narrowband Digital 
Voice Terminal. 

Air Navigation Multiple Indicator 


GLOSSARY 


ANSI American National Standards 
Institute 

ANVIS Aviator’s Night Vision Imaging 
System 

AOA 1. Airborne Optical Adjunct 
2. Angle Of Attack 

AOC Assumption Of Control (message) 

AOCM Advanced Optical 
CounterMeasures 

AOPT Advanced Optical Position 
Transducer 

APALS Autonomous Precision Approach 
and Landing System 

APAR Advanced Phased-Array Radar 

A/PDMC Aircraft Products Data 
Management Computer 

APHIDS Advanced Panoramic Helmet 
Interface Demonstrator System 

APIRS Aircraft Piloting Inertial Reference 
System 

APR Auto Power Reserve 

APS 1. Adaptive Processor System 
2. Aircraft Position Sensor 
3. Altitude Position Sensor 

APSP Advanced Programmable Signal 
Processor 

APU Auxiliary Power Unit 

AQL Advanced Quick Look 

ARBS Angle Rate Bombing Set 

ARCADS Armament Control And Delivery 
System 

ARDS Airborne Radar Demonstrator 
System 

ARI Azimuth Range Indicator 

ARIA Advanced Range Instrumentation 
Aircraft 

ARIC Airborne Radio and Intercom 
Control 

ARIES Airborne Recorder for IRLS and 
EO Sensors 

ARINC Aeronautical Radio Incorporated 

ARJS Airborne Radar Jamming System 

ARM Anti-Radiation Missile 

ARPA Advanced Research Projects 
Agency (US) 

ARPS Advanced Radar Processing 
System 

ARSA Advisable Radar Service Area 

ARTCC Air Route Traffic Control Centre 

ARTI Advanced Rotorcraft Technology 
Integration 

ARWS Advanced Radar Warning 
System 

AS Anti-Spoofing 

ASAC Airborne Surveillance Airborne 
Control 

ASAP Airborne Shared Aperture 
Programme 

ASARS 1. Airborne Search And Rescue 
System 
2. Advanced Synthetic Aperture 
Radar System 

ASC Airborne Strain Counter 

ASCB 1. Aircraft Standard 
Communications Bus 
2. Avionics Standard 
Communications Bus 

ASCII American Standard Code for 
Information Interchange 

ASCOT Aerial Survey Control Tool 

ASCTU Air Supply Controller/Test Unit 

ASDC Armament Signal Data Converter 

ASE Auto-Stabilisation Equipment 

ASETS Airborne Seeker Evaluation Test 
Set 

ASGC Airborne Surveillance Ground 
Control 

ASI ARINC Standards Interface 

ASIC Application Specific Integrated 
Circuit 

ASIT Adaptive Surface Interface 
Terminals 

ASMD Anti-Ship Missile Defence 

ASMU Avionics System Management 
Unit 

ASNI Ambient Sea Noise Indication 

ASP 1. Advanced Signal Processor 


2. Airborne Signal Processor 
3. Aircraft Systems Processor 


ASPIS 
ASPJ 
ASPRO 
ASR 
ASSG 


AST 
ASTAR 


ASTE 
ASTOR 
ASU 
ASUW 
ASV 
ASW 
ASWAC 
ATA 


ATAC 


ATAL 
ATARS 


ATC 
ATCRBS 


ATDS 
ATE 
ATF 
ATH 
ATHS 
ATIRCM 
ATIS 


ATLANTIC 


ATLIS 


ATM 
ATN 


ATOPS 
ATR 
ATRJ 
AVAD 
AVDAS 


AVE 
AVICS 


AVTR 
AWACS 


AWADS 
AWARE 
BBU 
BCSV 


BDI 
BDHI 


BER 
BFDAS 


BFO 
BIT 


Advanced Self-Protection 
Integrated Suite 

Airborne Self-Protection Jammer 
Associative Processor 

Advanced Special Receiver 
Acoustic Sensor Signal 
Generator 

Airborne Surveillance Testbed 
Airborne Search Target Attack 
Radar 

Advanced Strategic and Tactical 
Expendables 

Airborne Stand-Off Radar 
Acoustic Simulation Unit 
Anti-Surface Warfare 
Anti-Surface Vessel 
Anti-Submarine Warfare 
Airborne Surveillance Warning 
And Control 

1. Actual Time of Arrival 

2. Advanced Tactical Aircraft 

1. Applied Technology Advanced 
Computer 

2. Air Transportable Acoustic 
Communication 

Appereillage de Télévision sur 
Aéronef Léger 

Advanced Tactical Air 
Reconnaissance System 

Air Traffic Control 

Air Traffic Control Radar Beacon 
System 

Airborne Tactical Data System 
Automatic Test Equipment 
Advanced Tactical Fighter 
Autonomous Terminal Homing 
Automatic Target Handover 
System 

Advanced Threat Infra-Red 
CounterMeasures 

Automatic Terminal Information 
Service 

Airborne Targeting Low Altitude 
Navigation Thermal Imaging and 
Cueing 

Automatic Tracking Laser 
Illumination System 

Air Traffic Management 
Aeronautical Telecommunications 
Network 

Advanced Transport Operations 
System 

Air Transport Racking 

Advanced Threat Radar Jammer 
Automatic Voice Alert Device 
Airborne Video Data Acquisition 
System 

Airborne Vehicle Equipment 

Air Vehicle Interface and Control 
System 

Airborne Video Tape Recorder 
Airborne Warning And Control 
System 

Adverse Weather Aerial Delivery 
System 

Advanced Warning of Active 
Radar Emissions 


Battery Back-up Unit 
Bearing Compartment Scavenge 
Value 

Bearing Distance Indicator 
Bearing, Distance and Heading 
Indicator 

BIT Error Rate 

Basic Flight Data Acquisition 
System 

Beat Frequency Oscillation 
Built-In Test 

Built-In Test Equipment 

Bits Per Inch 

Bi-Phase Shift Keyed 

Bus System Interface Unit 
Barra Side Processor 
Bathythermograph 

Beyond The Horizon 

Basic Terminal Unit 

Bleed Valve Control Unit 
Beyond Visual Range 
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CCM 
Cl 

CI 

C/A 
CAA 
CAB 
CACTCS 
CAD 
CADC 
CAINS 
CAMBS 
CAMEL 
CARA 


CARABAS 
CASS 


CC 

CCD 
CCG 
CCIL 
CCIP 
CCIR 
CCRP 
CCS 
CCTWT 
CCU 
CDC 
CDI 
CDIRRS 
CDNU 


CDR 
CDU 


CEDAM 
CEP 
CFAR 


CFD 
CFDCU 


CIRTEVS 


CI-S 


CIs 


CIT 


CITS 
CIU 


CLASS 


Command, Control and 
Communications CounterMeasures 
Command, Control, 
Communications and Intelligence 
Command, Control, 
Communications, Computers and 
Intelligence 

Coarse Acquisition 

Civil Aviation Authority (UK) 
Common Avionics Baseline 
Cabin Air Conditioning and 
Temperature Control System 
Computer Aided Design 

Central Air Data Computer 
Carrier Aircraft Inertial Navigation 
System 

Command Activated Multi-Beam 
Sonobuoy 

Cartridge Active Miniature 
Electromagnetic 

Combined Altitude Radar 
Altimeter 

Coherent All Radio Band Sensing 
1. Command Active Sonobuoy 
System 

2. Consolidated Automatic Support 
System 

Countermeasures Computer 
Charge Coupled Device 
Communication Control Group 
Continuously Computed Impact 
Line 

Continuously Computed Impact 
Point 

Comité Consultatif International 
des Radiocommunications 
Continuously Computed Release 
Point 

Conformal Countermeasures 
System 

Coupled Cavity Travelling Wave 
Tube 

1. Cockpit Control Unit 

2. Common Control Unit 

3. Communication Control Unit 
Cabin Display Computer 

Course Deviation Indicator 
Cockpit Display of Infra-Red 
Reconnaissance System 

Control and Display Navigation 
Unit 

Critical Design Review 

1. Cockpit Display Unit 

2. Control and Display Unit 
Combined Electronic Display And 
Map 

Circular Error of Probability 
Constant False Alarm Rate 

Chaff and Flare Dispensing 
Chaff and Flare Dispenser Control 
Unit 

Centralised Fault Display Interface 
Unit 

Centralised Fault Display System 
Controlled Flight Into Terrain 
Centre of Gravity 

Centre of Gravity Control 
Computer 

Communications High Accuracy 
Airborne Location System 
Cylinder Head Temperature 
Control Indicator 

Control Indicator - Front 
Common Integrated Processor 
Cossor Interrogation and Reply 
Cryptographic Equipment 
Compact Infra-Red Television 
System 

Control Indicator - Side 

1. Commonwealth of Independent 
States 

2. Control Indicator Set 
Combined Interrogator/ 
Transponder 

Centrally Integrated Test System 
1. Cockpit Interface Unit 

2. Control Interface Unit 
Coherent Laser radar Airborne 
Shear Sensor 


Convertible Laser Designation Pod 
Cockpit Laser Designation System 
COMSEC Module 

1. Colour Multipurpose Display 
2. CounterMeasures Dispenser 
Card Maintenance Data Recorder 
CounterMeasures Dispensing 
System 

Central Maintenance Function 
Commercial Microwave Landing 
System Avionics 
Complementary Metal Oxide 
Silicon 
Central Maintenance Panel 
Cruise Missile Radar Altimeter 
Crash/Maintenance Recorder 
System 

Computer Module System 
Cadmium Mercury Telluride 
Conventional Mission Upgrade 
Programme 

Common Missile Warning System 
Cobra Nite 

Conduit Nuit, second-generation, 
Helicopters 
Communication/Navigation 
equipment Controls 
Comunications, Navigation and 
Identification 

CNI Management System 
Communications/Navigation 
Interface Unit 

Communication, Navigation and 
Surveillance 

Correlation Detection and Ranging 
Cockpit Management Computer 
Combined Map and Electronic 
Display 

Communications Intelligence 
Communications Security 
Compact Thermal Imaging Module 
Commercial Off-The-Shelf 
Computer Processor 

Cabin Public Address 

Cabin Pressure Controller 

Cabin Pressure Control System 
Command Post Modem/Processor 
Covert Penetration Radar 

Covert Penetration System 
Central Processing Unit 

Control Panel Unit - Front 
Control Panel Unit - Side 

Crash Protected Video Recorder 
Countermeasures Receiver 
Communications Radar Exciter 
Controlled Reception Pattern 
Antenna 

Cathode Ray Tube 
Communications Subsystem 
Control Stick Assembly 
Command and Stability 
Augmentation System 

1. Communication System 
Controller 

2. Compass System Controller 
Communications System Control 
Group 

Common Strategic Doppler 
Crash Survivable Memory Unit 
Computer Support System 

1. Communications Switching 
Unit 

2. Control Status Unit 

3. Crew Station Unit 

Crash Survivable Voice Recorder 
1. Control Transmitter 

2. Crew member Terminal 
Chrysler Technologies Airborne 
Systems 

Cabin Temperature Controller 
Central Tactical System 

The Commanders’ Tactical 
Terminal/Hybrid-Receive only 
Control Terminal Unit 

Control Unit 

Aircraft carrier 

Cockpit Voice and Flight Data 
Recorder 

Cockpit Voice Recorder 


CVR/DFDR 
CW 

CWI 

CWS 


DADC 
DAFCS 


DAFD 
DAFICS 


DAI 
DAIS 


DAMA 


DAMS 
DAPU 


DAR 


DARPA 


DARTS 


DICASS 


DICU 
DID 
DIFAR 


Cockpit Voice Recorder/Digital 
Flight Data Recorder 
Continuous Wave 

Continuous Wave Illuminator 
Control Wheel Steering 


Digital Air Data Computer 
Digital Automatic Flight Control 
System 

Digital Autopilot/Flight Director 
Digital Automatic Flight Inlet 
Control System 

DCMS Audio Interface 

Digital Avionics Information 
System 

Demand Assigned Multiple 
Access 

Drum Auxiliary Memory Sub-unit 
Data Acquisition and Processing 
Unit 

1. Direct Access Recorder 

2. Drone Anti-Radar 

Defense Advanced Research 
Projects Agency (US) (now 
ARPA) 

Digital Airborne Radar Threat 
Simulator 

Data Acquisition and Recording 
Unit 

Display And Sight Helmet 
Defensive Aids SubSystem 
Digital Audio Tape 

1. Data Acquisition Unit 

2. Digital Amplifier Unit 
decibel(s) 

DCMS Bus Coupler 

DCMS Bus Interface 

decibels x107 

Direct Current 

Digital Computer Complex 
DCMS Crew member Interface 
Diagnostic and Condition 
Monitoring 

Digital Communication 
Management System 

Data Collection and Processing 
System 

Dual Crew Station Unit 

1. Data Collection Unit 

2. Digital Computer Unit 

1. Data Display Indicator 

2. Digital Display Indicator 
Digital Display Indicator Control 
Digital Display Processing System 
Disk Drive Unit 

Displayed Data Video Recorder 
Digital Electronic Control 
Digital Engine Control System 
Digital Engine Control Unit 
Data Entry Display 

Digital Electronic Engine Control 
Digital Electronic Flight Control 
System 

Demodulation Of Noise 

Data Encryption Standard 
Display Electronics Unit 
Direction Finding 

Digital Feature Analysis Data 
Digital Flight Data Acquisition 
Unit 

Digital Flight Data Recorder 
Digital Flight Guidance Computer 
Deployable Flight Incident 
Recorder 

Digital Flight Control Computer 
Deployable Flotation Unit 
Directional Gyro 

Displacement Gyro Assembly 
Differential Global Navigation 
System 

Differential GPS 

Detection Identification Analyse 
des Nouveaux Emetteurs 
Directional Command Activated 
Sonobuoy System 

Display Interface Control Unit 
Data Insertion Device 
Directional acoustic Frequency 
Analysis and Recording 
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DIFM 


DiI 

DIL 
DIM 
DIRCM 


DITACS 
DITS 


GLOSSARY 


Digital Instantaneous Frequency 
Measurement 

DCMS Interphone Interface 
Digital Integrated Logic 
Dispense Interface Microprocessor 
Directional Infra-Red 
CounterMeasures 

Digital Tactical System 

Digital Information Transfer 
System 

De-Icer Timer Unit 

Data Interface Unit 

Digital Land Mass System 

Data Link Pre-Processor 

Data Loader System 

Direct Memory Access 

Digital Map Display Generator 
Distance Measuring Equipment 
Distance Measuring Equipment - 
Precision 

Digital Map Generator 

Data Management Module 

Data Multiplexer Sub-unit 

1. Data Management Unit 

2. Digital Master Unit 

Direction Of Arrival 
Department of Defense (US) 
Detection Of Laser Emissions 
Detection Of Laser, Radar And 
Millimetric threats 

Digital Onboard Processor 

Disk Operating System 

Display Processor 

Digital Pulse Code Modulation 
Data Processor Group 

Display Processor/Mission 
Computer 

Dual-Port Random Access 
Memory 

Data Processing System 

Digital Phase Shift Keying 
Digital Processing Unit 
Dynamic Random Access Memory 
Data Recording Cartridge 
Digital Radar Display 

Digital Radio Frequency Memory 
Data Retrieval Unit 

Defense Satellite Communications 
System 

Digital Signal Data Converter 

1. Day Surveillance Payload 

2. Digital Signal Processing 

3. Digital Signal Processor 
Data Storage Set 

1. Data Storage Unit 

2. Digital Switch Unit 

3. Dynamic Sensor Unit 

Data Storage Unit Receptacle 
Data Transfer Cartridge 

Data Transfer Device 

Data Transfer Equipment 
Digital Terrain Elevation Data 
Data Transfer Interface Unit 
Data Transfer Module 

Digital Terrain Management and 
Display 

Data Transfer Network 

1. Data Terminal Set 

2. Data Transfer System 

3. Digital Terrain System 

1. Data Transfer Unit 

2. Display Terminal Unit 
Display Unit 

DCMS Universal Configuration 
Key 

Doppler Velocimeter/Altimeter 
Direct Voice Input 

Digital Vertical Obstruction File 
Display Video Recording System 
Doppler Velocity Sensor 


Electronic Attitude Director 
Indicator 

Eventide Airborne Multipurpose 
Electronic Display 

1. Emergency Audio Panel 

2. Experimental Aircraft 
Programme 

Electronically Agile Radar 


GLOSSARY 


EAROM Electrically Alterable Read-Only 
Memory 

EARS ECI Airborne Relay System 

EASU Engine Analyser and 
Synchrophase Unit 

EAU Engine Analyser Unit 

ECA Electronic Control Amplifier 

ECAM Electronic Centralised Aircraft 
Monitor 

ECB Electronic Control Box 

ECCM Electronic Counter- 
CounterMeasures 

ECDU Enhanced Control and Display 
Unit 

ECIPS Electronic Combat Integrated 
Pylon System 

ECL Emitter Coupled Logic 

ECM Electronic CounterMeasures 

ECNI Enhanced Communications, 
Navigation and Identification 

ECOP Electronic Co-Pilot 

ECR Electronic Combat and 
Reconnaissance 

ECS Environmental Control System 

ECU 1. Electronics Control Unit 
2. Environmental Control Unit 
3. Exercise Control Unit 

EDAU Extended Data Acquisition Unit 

EDC Error Detection and Correction 

EDIU Engine Data Interface Unit 

EDM Engine Data Multiplexer 

EDTS Expanded Data Transfer System 

EDU 1. Electronic Display Unit 
2. Engine Diagnostic Unit 

EEC Electronic Engine Controls 

EEMS Electrostatic Engine Monitoring 
System 

EEPROM Electrically Erasable 
Programmable Read-Only Memory 

EEZ Economic Exclusion Zone 

EFCU Electrical Flight Control Unit 

EFCS Electronic Flight Control System 

EFDARS Expansible Flight Data Acquisition 
and Recording System 

EFIS Electronic Flight Instrumentation 
System 

EFMCS Enhanced Flight Management 
Computer System 

EGAC Enhanced General Avionics 
Computer 

EGT Exhaust Gas Temperature 

EHF Extra High Frequency 

EHSI Electronic Horizontal Situation 
Indicator 

EIA Electronic Industries Association 
(US) 

EICAS Engine Indication and Crew 
Alerting System 

EID Emitter Identification 


EIS Electronic Instrument System 
1. Electronic Interface Unit 
2. Engine Interface Unit 

EL ElectroLuminescent 


ELAC Elevator and Aileron Computer 
ELB Emergency Locator Beacon 
ELF Electronic Location Finder 
ELINT Electronic Intelligence 
ELIOS ELINT Identification and 
Operating System 
ELIPS Electronic Integrated Protection 
Shield 
ELMS Electrical Load Management 
System 
ELS 1. Electronic Library System 
2. Emitter Location System 
ELT Emergency Locator Transmitter 


EM ElectroMagnetic 


EMC ElectroMagnetic Compatibility 

EMD Engineering Model Derivative 

EMDU Enhanced Main Display Unit 

EMI ElectroMagnetic Interference 

EMMU Engine Monitor Multiplexer Unit 

EMP ElectroMagnetic Pulse 

EMS Entry Monitor System 

EMSC Engine Monitoring System 
Computer 

EMTI Enhanced Moving Target Indicator 

EMU Engine Monitoring Unit 

EMux Electronic Multiplexing 


FAADC’] 


FAC 


FACS 


FACTS 


FADEC 


FAFC 
FAM 
FAMIS 


FANS 
FAP 
FBL 
FBS 
FBW 
FCC 
FCDC 
FCMC 


FC/NP 
FCPC 
FCS 
FCSC 


FCU 
FDAMS 


FDAU 
FDEP 
FDIU 


Electro-Optic 

Electronic Order of Battle 
Electro-Optical CounterMeasures 
Electro-Optical/Infra-red Viewing 
System 

Electro-Optic Sensor System 
Electro-Optical Viewing System 
Electrically Powered Actuator 
Design 

Engine Performance Indicator 
Electronic Programmable Logic 
Device 

Electrical Power Management 
System 

Engine Pressure Ratio 

Erasable Programmable Read-Only 
Memory 

Engine Pressure Ratio Transmitter 
Expanded Quick Access Recorder 
Expandable Reliable Acoustic Path 
Sonobuoy 

Erasable Read-Only Memory 
Effective Radiated Power 
Electronic Resource System 
Enhanced Radar Warning 
Equipment 

Embedded and Special Application 
Engine Supervisory Control 
Electrostatically Suspended Gyro 
Electronic Support Measures 

1. Expandable System Programmer 
2. Expendable Signal Processor 
Exercise Support System 
Electronic Storage Unit 

Estimated Time of Arrival 
Estimated Time En route 
Electro-Thermal Ice Protection 
System 

Enhanced Terrain Masked 
Penetration 

Engine Transient Pressure Unit 
Electronics Unit 

European Organisation for Civil 
Aviation Electronics 

Engine Vibration Monitor 
Electronic Warfare 

Electronic Warfare Management 
System 

EW Management Unit 

Electronic Warfare Prime Indicator 
Expanded Capability 


Federal Aviation Administration 
(US) 

Forward Area Air Defence 
Command, Control and 
Intelligence 

1. Flight Augmentation Computer 
2. Forward Air Controller 

Fully Automatic Compensation 
System 

FLIR Augmented Cobra TOW 
Sight 

Full Authority Digital Engine 
Control 

Full Authority Fuel Control 
Final Approach Mode 

Full Aircraft Management/Inertial 
System 

Future Air Navigation System 
Final Approach 

Fly-By-Light 

Fly-By-Speech 

Fly-By- Wire 

Flight Control Computer 

Flight Control Data Concentrator 
Flight Control and Monitoring 
Computer 

Fire Control/Navigation Panel 
Flight Control Primary Computer 
Flight Control System 

Flight Control Secondary 
Computer 

Flight Control Unit 

Flight Data Acquisition 
Management System 

Flight Data Acquisition Unit 
Flight Data Entry Panel 

Flight Data Interface Unit 
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FDM 
FDMU 
FDP 
FDR 
FDR/FA 


FDS 
FDT 
FDU 
FET 
FEWSG 


FFSP 

FFT 

FGCP 
FINAS 
FIRAMS 
FIRMU 

FL 

FLAG 
FLAGSHIP 
FLASH 


FLIR 
Flops 


FRS 
FSA/CAS 


FSAS 
FSC 
FSD 
FSK 
FSRS 


FSS 

ft 

FT 
FT-ADIRS 


FT-ADIRU 


FTC 
FTI 
FTIT 
FTRG 


G 
GaAs 
GCA 
GCAS 


GCR 
GDE 
GDP 
GEM 
GEMMA 
GEN-X 
GES 
GGP 


Frequency Division Multiplex 
Flight Data Management Unit 
Flight Data Panel 

Flight Data Recorder 

Flight Data Recorder/Fault 
Analyser 

Flight Director System 
Flight-Deck Terminals 

Flight Data Unit 

Field Effect Transistor 

Fleet Electronic Warfare Support 
Group 

Full Function Signal Processor 
Fast Fourier Transform 

Flight Guidance Control Panel 
Ferranti Inertial Nav/Attack 
System 

Flight Incident Recorder and 
Aircraft Monitoring System 
Flight Incident Recorder Memory 
Unit 

Foot-Lambert 

Four-mode Laser Gyro 
Four-mode Laser Gyro Software 
Hardware Implemented 
Partitioning 

Folding Light Acoustic Systems 
for Helicopters 
Forward-Looking Infra-Red 
Floating point operations per 
second 

Frequency Modulated 

Flight Mode Annunciator 

1. Flight Management Computer 
2. Forward Motion Compensation 
Fatigue Monitoring and 
Computing System 

Flight Management Computer 
System 

Frequency Modulated Continuous 
Wave 

Flight Management and Guidance 
Computer 

Flight Management and Guidance 
System 

Frequency Modulated Interrupted 
Continuous Wave 

Flight Management System 
Flight Management Unit 

Field Of View 

Flat-Panel Display 

Fuel Pump Monitoring Unit 

Fuel Quantity Indication System 
Fixed Reception Pattern Antenna 
Fighter/Reconnaissance/Strike 
Fuel Savings Advisory and 
Cockpit Avionics System 

Fuel Saving Advisory System 
Fuel Savings Computer 
Full-Scale Deflection 

Frequency Shift Keying 

1. Flight Safety Recording System 
2. Frequency Selective Receiver 
System 

Flight Service Station 

feet 

Fault Tolerant 

Fault Tolerant Air Data Inertial 
Reference System 

Fault Tolerant Air Data Inertial 
Reference Unit 

Fast Time Constant 

Fixed Target Indication 

Fan Turbine Inlet Temperature 
Fleet Tactical Readiness Group 


Giga = 1,000,000,000 
Gallium Arsenide 

Ground Collision Avoidance 
Ground Collision Avoidance 
System 

Ground Clutter Reduction 
Graphics Differential Engine 
Graphics Drawing Processor 
GPS Embedded Module 
GEC MPA Mission Avionics 
Generic Expendable 

Ground Earth Station 

GPS Guidance Package 


GHz 
GIC 
GIT 
GLINT 
GLONASS 
GMR 
GMT 
GMTI 
GNC 
GNLS 
GNSS 
GNSSU 
GP&C 
GPCDU 
GPIRS 
GPIRU 


GPS 
GPSSU 


Giga Hertz 

GPS Integrity Channel 

General Interface Terminal 

Gated Laser Illuminator for Night 
Television 

Global Orbital Navigation Satellite 
System 

Ground Mapping Radar 
Greenwich Mean Time 

Ground Moving Target Indication 
General Navigation Computer 
GPS Navigation and Landing 
System 

Global Navigation Satellite 
System 

Global Navigation Satellite Sensor 
Unit 

Global Positioning and 
Communication 

General Purpose Control Display 
Unit 

Global Positioning/Inertial 
Reference System 

Global Positioning Inertial 
Reference Unit 

Global Positioning System 
Global Positioning System Sensor 
Unit 

Graphics Processor Video 
Interface 

Ground Proximity Warning 
System 

Ground Readout Equipment 
GroundSpeed 

GroundSpeed and Drift Indicator 
Ground Support Equipment 

GPS Sensor Module 

GEC Thomson Airborne Radar 
Gas Turbine Research 
Establishment (UK) 


hour(s) 

Harpoon Airborne Command, 
Launch and Control System 
Hybrid Analogue Digital 
Helmet Airborne Display And 
Sight 

Helicopter Air Data System 
High Accuracy Inertial Navigation 
System 

Helicopter Acoustic Processing 
System 

High-speed Anti-Radiation Missile 
High Bit Rate 

Head-Down Display 
Head-Down Display Recorder 
Heading 

Hard Disk Subsystem 

High Definition TV 

Harsh Environment Recorder 
Helicopter Equipment for Radar 
And Laser Detection 

HUD Electronics Unit 

High Frequency 

Helicopter Flight Advisory 
Computer 

High Frequency Data Unit 
Mercury Cadmium Telluride 
Holographic Guidance System 
Hand-Held Thermal Imager 
Holographic Head-Up Display 
High Integration Air Data 
Computer 

Helicopter Identification By Infra- 
Red Detection 

Helicopter Identification By Radar 
Detection 

HIPSS Interface Control Unit 
Helicopter Integrated Defensive 
Aids System 

Highly Integrated Digital Engine 
Control 

Helmet Integrated Display Sight 
System 

High Performance Active Sonar 
Helicopter Integrated Power and 
Switching System 

High Resolution 

High-Intensity Radiated Field 


IAHFR/NOE 


IAM 
IAMS 


ICSM 


ICSM/GPS 


ICU 


Helicopter Infra-Red Navigation 
System 
Helicopter Infra-Red System 
Hughes Improved Terminal 
Helicopter Installed Television 
Monitor Recorder 

Head Level Display 

Helicopter Laser Warning 
Equipment 

Hydraulic Monitoring Computer 
Unit 

Helmet-Mounted Display 
Helmet-Mounted Display Device 
Hydro-Mechanical Fuel Unit 
Hydro-Mechanical Unit 
Helicopter Night Vision System 
Hands-On Collective And Stick 
Hostile Fire Indicator 

Helmet Optical Position Sensor 
Helitow Observation System 
Hands-On Throttle And Stick 
Hostile Weapons Location System 
High Pressure 

High-Power Amplifier 
High-Power Amplifier Group 
Headset Receptacle Panel 
High-Speed DataBus 

Horizontal Situation Indicator 
High-Speed Integrated Circuit 
Helicopter Self-Screening 
Launcher 

Hover Trim Control 

Helicopter Tactical Navigation 
System 

High Technology TestBed 
Head-Up Display 

Head-Up Display Computer 
Head-Up Display and Weapon 
Aiming Computer 

Health and Usage Monitoring 
Computer 

1. Health and Usage Monitoring 
System 

2. Health and Usage Monitoring 
and Sensing 

High Voltage Power Supply Unit 
Hertz 


Integrated Avionics Computer 
Integrated Antenna Detector 
Improved Airborne High 
Frequency Radio 

Improved Airborne High 
Frequency Radio Nap Of the Earth 
Initial Approach Mode 
Integrated Armament Management 
System 

Integrated Avionics Processing 
System 

Indicated Air Speed 
Interconnecting Box 

Interface and Control 

Integrated Controls and Avionics 
for Air Superiority 

International Civil Air traffic 
Organisation 

Increased Capability 

Integrated Communications 
Control Panel 

1. Integrated Control and Display 
Unit 

2. Intelligent Control Display Unit 
Improved Combat Efficiency 
Integrated CounterMeasures 
System 

Integrated Communications 
Navigation Identification Avionics 
Integrated Communications 
Navigation Identification Set 
Integrated Control Panel 

1. InterCommunications System 
(or set) 

2. Internal Countermeasures Set 
Integrated Conventional Stores 
Management 

Integrated Conventional Stores 
Management/Global Positioning 
System 

1. Interface Computer Unit 
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IFM/SHR 
IFMU 
IFOG 
IFR 
IGAC 
IHADSS 


TIHEWS 


IHU 
IHUMS 


IDS 


IIS 
IJMS 
ILS 
IMA 
IMC 


IMSS 
IMU 

in 
INACP 


IRST(S) 


IRU 
IR/UV 
IRV 
IRVAT 


GLOSSARY 


2. Interface Converter Unit 

3. Interstation Control Unit 
Interrupted Continuous Wave 
Identification 

Integrated Digital Audio Control 
System 

Integrated Defense Avionics 
Program 

Integrated Design Automation 
System 

Integrated Defensive Electronic 
CounterMeasures 

Instantaneous Direction-Finding 
Inductive Debris Monitor 
Imagery Display Processor 

1. Infra-red Detection Set 

2. InterDiction Strike 

Institute of Electrical and 
Electronic Engineers (US) 
Interface Electronics Unit 
Integrated Electronic Warfare 
Intelligence and Electronic 
Warfare Common Sensor 
Intermediate Frequency 
Identification Friend or Foe 
Identification Friend or Foe 
Control Panel 

Instantaneous Frequency 
Measurement 

IFM SuperHeterodyne Receiver 
Integrated Flight Management Unit 
Interferometric Fibre Optic Gyro 
Instrument Flight Rules 

Israeli General Avionics Computer 
Integrated Helmet And Display 
Sighting System 

Integrated Helicopter Electronic 
Warfare Suite 

Integrated Helmet Unit 
Integrated Health and Usage 
Monitoring System 

Integrated Instrumentation Display 
System 

Infra-red Imaging System 
Interim JTIDS Message System 
Instrument Landing System 
Integrated Modular Avionics 

1. Instrument Meteorological 
Conditions 

2. Image Motion Compensation 
Integrated MultiSensor System 
Inertial Measurement Unit 
inch(es) 

Integrated Navigation Aids Control 
Panel 

Integrated Electronic Warfare 
System 

Inertial Navigation System 
Inertial Navigation Unit 
Input/Output 

1. Initial Operational Capability 
2. Input Output Computer 
Identification Position 
Intermediate Pressure 

Improved Processing And Display 
System 

Intelligent Power Control System 
Intelligent Power Terminal 
Interface Processor Unit 
Infra-Red 

Infra-Red Charge Coupled Device 
Infra-Red CounterMeasures 
Inertial Referenced Flight 
Inspection System 

1. Infra-Red Imaging Subsystem 
2. Integrated Radar Imaging 
System 

Infra-Red LineScanner 
Integrated Radio Management 
System 

Interphone Receptacle Panel 
Inertial Reference System 
Infra-Red Search and Track 
(System) 

Inertial Reference Unit 
Infra-Red/Ultraviolet 

Infra-Red Vision 

Infra-Red Video Automatic 
Tracking 


GLOSSARY 


ISA 
ISAHRS 


ISAR 
ISB 
ISBA 
ISC 
ISDS 
ISIS 
ISLS 
ISO 


ISS 
ISU 


ITAR 
I-TOW 
IUMS 
IVMMS 
IVSC 
IVSI 
JAR 
JASS 
JAST 
JDAM 
JIAWG 


Joint STARS 


JPATS 


JPO 
JTIDS 


LAAP 
LAAS 


LAASH 
LAAT 
LAEO 
LAHRS 


LAIRS 


LAMPS 
LAN 
LANA 
LANE 
LANTIRN 


LASS 
LASTE 


LCC 


Instruction Set Architecture 
Improved Standard Attitude and 
Heading Reference System 
Inverse Synthetic Aperture Radar 
Independent Sideband 

Inertial Sensor Based Avionics 
Intercommunications Set Control 
IRCM Self-Defence System 
Integrated Strike and Interception 
System 

Interrogation Side-Lobe 
Suppression 

International Standardisation 
Organisation 

Integrated Sensor System 
Intercommunications Set control 
Unit 

Integrated Terrain Access and 
Retrieval system 

Improved Tube-launched Optically 
tracked Wire-guided (missile) 
Integrated Utilities Management 
System 

Integrated Vehicle Mission 
Management System 

Integrated Vehicle Subsystem 
Controls 

Instantaneous Vertical Speed 
Indicator 


Joint Airworthiness Requirement 
Joint Airborne SIGINT System 
Joint Advanced Strike Technology 
Joint Direct Attack Munition 

Joint Integrated Avionics Working 
Group (US) 

Joint Surveillance and Target 
Attack Radar System (also 
JSTARS) 

Joint Primary Aircraft Training 
System 

Joint Program Office (US) 

Joint Tactical Information 
Distribution System 


1,000 

Kelvin 

Kollsman Auto-schedule 
Pressurisation System 

kilobit 

KeyBoard Unit 

kilobyte 

kilogram 

Key Fill Device 

kilohertz 

Thousand instructions per second 
Thousand operations per second 
Nautical miles per hour (knot) 
Key Transfer Device 


GPS carrier frequency 

(1227.6 MHz) 

GPS carrier frequency 

(1575.42 MHz) 

Low Altitude AutoPilot 

Local Area Augmentation 

System 

LITEF Analytical Air data System 
for Helicopters 

Laser Augmented Airborne TOW 
Low-Altitude Electro-Optical 
Kearfott Low-cost Altitude 
Heading Reference System 

1. Light Aircraft Reconnaissance 
System 

2. Loral Advanced Imaging Radar 
System 

Light Airborne MultiPurpose 
System 

Local Area Network 

Low Altitude Night Attack 

Low Altitude Navigation 
Equipment 

Low Altitude Navigation and 
Targeting Infra-Red for Night 
Low Altitude Surveillance System 
Low Altitude Safety and Target 
Enhancement 

Leadless Ceramic Chip-carrier 


LCD 
LCF 
LCINS 


LCLU 
LCOS(S) 


LCTAR 
LCWDS 
LDT/SCAM 
LDU 
LECOS 
LED 
LED-RHA 
LESM 


LF 
LGCIU 


MADC 


MADGE 


Liquid Crystal Display 

Low Cycle Fatigue 

Low-Cost Inertial Navigation 
System 

Landing Control Logic Unit 
Lead Computing Optical Sight 
(System) 

Le Centre Thomson d’ Applications 
Radar 

Low-Cost Weapon Delivery 
System 

Laser Detector and Tracker/Strike 
Camera 

Launcher Decoder Unit 

Light Electronic Control System 
Light Emitting Diode 

Light Emitting Diode-Recording 
Head Assembly 

Lightweight Electronic Support 
Measures 

Low Frequency 

Landing Gear Computer and 
Interface Unit 

Light Helicopter 

LITEF Helicopter Navigation 
LITEF Helicopter Reference 
Low Intensity Conflict Aircraft 
System 

Light Detection And Ranging 
Laser Imaging And Ranging 
Laser Inertial Navigation System 
Limited Installation Programme 
Link 16 Interoperable Tactical 
Data Link 

Low-Light Level Television 
Low-Light Television 
Low-Noise Amplifier 

Local Oscillator 

Laser Obstacle Cable Unmasking 
System 

Low frequency Omnidirectional 
acoustic Frequency Analysis and 
Recording 

Long-Range Aid to Navigation 
Low Resolution 

Long-Range Oblique 
Photography 

Line Of Sight 

Line Of Sight Indicator 

Low Pressure 

Linear Predictive Coding 

Low Pressure Compressor Bleed 
Actuator 

Low Probability of Detection 
Low-Profile Head-Up Display 
Low Probability of Interception 
Link Quality Analysis 

Landing Roll-out Control Unit 
Line-Replaceable Module 

Laser Ranger and Marked Target 
Seeker 

Line-Replaceable Unit 

Lower SideBand 

Large Scale Integration 

Laser Spot Tracker 

Laser Target Designator/Ranger 
Loop Transfer Recovery 

Linear Variable Differential 
Transformer 

Laser Warning Analyser 
LightWeight Fighter 

Laser Warning Receiver 


metre 

1,000,000 or mega 
Multi-Application Control 
Computer 

Multiple Application Control 
System 

Magnetic Anomaly Detector 

1. Maintenance Analysis, 
Detection And Recording 

2. Malfunction Detection, Analysis 
and Recording 

1. Micro Air Data Computer 

2. Miniature Air Data Computer 
Microwave Aircraft Digital 
Guidance Equipment 
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MAESTRO 


MARS 


MASTER 


MATSS 


MAW 


Micro-AIDS 


MIDA 


MIDS 


Modular Avionics Enhancement 
System Targeted for Retrofit 
Operations 

Micromachined Accelerometer 
Gyro 

Miniature Airborne GPS Receiver 
Microflex Attitude and Heading 
Reference Unit ~ 

Modular Airborne Processor 
Modular Architecture for Real- 
time Applications 

Miniature Analogue Recording 
Electronics 

1. Modular Airborne Recording 
System 

2. Multi-Application Recorder/ 
Reproducer System 

Military Aircraft Satcoms 
Terminal 

Mobile Aerostat Tracking and 
Surveillance System 

1. Missile Approach Warner 

2. Mission Adaptive Wing 
Missile Approach Warning 
System 

millibar 

MultiBeam Array Transmitter 
Megabit 

Megabyte 

Mission Computer 

Main Communications Control 
Panel 

Multifunction Control and Display 
Unit 

Modular Control Equipment 
Million complex operations per 
second 

1. Mercury Cadmium Telluride 
2. Metal oxide semi-conductor 
Controlled Thyristor 

1. Management Control Unit 

2. Master Control Unit 

3. Missile Control Unit 

4. Modular Concept Unit 

5. Multifunction Control Unit 
Modulated Continuous Wave 
Mission Data File 

Map Display Generator 
Mission Data (Ground) Terminal 
Multifunction Display Indicator 
Mission Data Loader 

1. Maintenance Data Panel 

2. Modular Display Processor 
Multipurpose Display Repeater 
Indicator 

Mission Data Terminal 

Mega Data Transfer Cartridge with 
Processor 

Mission Data Transfer System 


’ Minimum En route Altitude 


Modular Electronics Concept 
Minimum Essential Emergency 
Communications Network 
Modular Ejection-Rated Low- 
profile Imaging for Night 
Minimum Emergency Safe 
Altitude 

Multiple Emitter Targeting 
Receiver 

MultiFunction Colour Display 
MultiFunction Display 
MultiFunction Display (System) 
MultiFunction Head-down Display 
Military Flight Management 
System 

Miniature GPS Receiver 
Multifunction Head-Down Display 
megahertz 

Microwave Ice Accretion 
Measurement Instrument 
Modular Integrated 
Communications and Navigation 
System 

Micro-Aircraft Integrated Data 
System 

Message Interchange Distributed 
Application 

Multifunction Information 
Distribution System 


MIGITS 


MIL-SPEC 
MILSTAR 


MIL-STD 
MIMU 


MOS 
MOSFET 


MOSP 


MSCADC 


MSD 


MSF 
MSIP 


Miniature Integrated GPS/INS 
Tactical System 

Military Specification 

Military Strategic and Tactical 
Relay 

Military Standard 

Multisensor Inertial Measurement 
Unit 

Minute(s) 

Million Instructions Per Second 
Miniature Infra-Red Linescan 
System 

Modular Infra-Red Transmitting 
System 

Mid-Life Improvement 

Modular Low Power Radio 
Frequency 

Microwave Landing System 

1. Mid-Life Update 

2. Monitor and Logic Unit 
Memory Loader and Verifier 
millimetre(s) 

Mission Manager 

Mission Management Computer 
Monolithic Microwave Integrated 
Circuit 

Military Microwave Landing 
System Avionics 

MultiMission Management System 
Maximum operating Mach number 
Maintenance Monitoring Panel 
MultiMission Radar System 
Mast-Mounted Sight 

Mobile Mass Storage System 
Model R 

MilliMetric Wave (Radar) 

Metal Nitride Oxide Silicon 
Minimum Navigation Performance 
Standards 

Modular Navigation System 
Minimum Operating Altitude 
Modular Aviation Radar 
Modular Data Acquisition System 
Modulated Infra-Red jammer 
Monocular Head-Up Display 
Million operations per second 
Minimum Operating Performance 
Standard 

Metal Oxide Silicon 

Metal Oxide Silicon Field Effect 
Transistor 

Multimission Optronic Stabilised 
Payload 

Mission Planner 

Maritime Patrol Aircraft 
MultiPurpose Colour Display 
MultiPurpose Display 
MultiPurpose Head-Down 
MultiPurpose Modem 
MultiPurpose Processor Unit 
Mission Planning Subsystem 
Mobile Quick-Look Facility 
Maritime Reconnaissance 
Marine Remote Area Approach 
Landing System 

Medium-Range Air-to-Air Missile 
milliradian 

Monolithic Ring Laser Gyro 

1. Miniature Receive Terminal 

2. MultiRole Turret 

Multi-Role Thermal Imager 
Multiple Remote Terminal Unit 
1. Maintenance Recorder Unit 

2. Mobile Reporting Unit 
millisecond 

metres per second 

Minimum Safe Altitude 
Miniature Synthetic Aperture 
Radar 

Miniature Standard Central Air 
Data Computer 

1. Map Storage Display 

2. Mass Storage Device 

Mission Support Facility 

1. Multi(national) Staged 
Improvement Programme 

2. MultiStaged Improvement 
Programme 


MSIS 


MSP 
MSPS 
MSR 


MSS 
MSTAR 
MSU 
MSWS 
MTAS 
MTBF 


MTBR 
MTBUR 


MTI 
MTIS 
MTL 
MTTR 
MTU 
MUST 


Mux 
mV 
MVP 
mW 
MWR 


NAS 
NASA 


NAT 
NATO 
nav/com 
NavHARS 


NavWASS 


NBC 
NCS 
NCU 

ND 

NDB 
Nd:YAG 


NEACP 
Ng 


Ni/Cd 
NIDJAM 


NILE 
NIS 
NITE-OP 


NIU 
n mile(s) 
NMOS 


NMS 
NMU 
NOCUS 
NOE 
NOR 


NOTAR 
NOVRAM 


NPR 
NPRM 
NQIS 
NRT 
ns 
NSA 


’ NSIU 


NSP 
NSSL 


NTDS 
NTS 
NV 


Multisensor Stabilised Integrated 
System 

Mission System Processor 
Modular Self-Protection System 
1. Marconi Secure Radio 

2. Modular Strain Recorder 

3. Modular Survivable Radar 
Maritime Surveillance System 
Moving and Stationary Target 
Acquisition and Recognition 

1. Maintenance Station Unit 

2. Mass Storage Unit 

3. Mode Selector Unit 
MultiSensor Warning System 
Millimetric Target Acquisition 
System 

Mean Time Between Failures 
Mean Time Between Repairs 
Mean Time Between Unscheduled 
Repairs 

Moving Target Indicator 
Modular Thermal Imaging Sight 
Magnetic Tape Loader 

Mean Time To Repair 
Magnetic Tape Unit 
Multimission UHF Satcom 
Transceiver 

Multiplexer 

millivolt 

Military VME Processor 
milliwatt 

Microwave Radiometer 


Navigation Attack System 
National Aeronautics and Space 
Administration (US) 

National Air Traffic 

North Atlantic Treaty Organisation 
navigation and communication 
Navigation, Heading and Attitude 
Reference System 

Navigation and Weapon Aiming 
SubSystem 

Nuclear, Biological and Chemical 
Network Control Station 
Navigation Computer Unit 
Navigation Display 
Non-Directional Beacon 
Neodymium/Yttrium Aluminium 
Garnet 

National Emergency Airborne 
Command Post 

Gas Generator RPM 
Nickel/Cadmium us 
Navigation/Identification 
Deception Jammer 

NATO Improved Link 11 

NATO Identification System 
Night Imaging Through Electro- 
Optics 

Navigation Interface Unit 
Nautical mile(s) 

Negative Metal Oxide Semi- 
conductor 

Navigation Management System 
Navigation Management Unit 
North Continental US 
Nap-Of-the-Earth 

Logic circuit usable as either 
AND/OR 

No Tail Rotor 

Non-Volatile Random Access 
Memory 

No Power Recovery 

Notice of Proposed Rule Making 
Navigation Quality Inertial Sensor 
Near Real-Time 

nanoseconds 

National Security Agency (US) 
Navigation Switching Interface 
Unit 

Night Surveillance Payload 
National Severe Storms Laboratory 
(US) 

Naval Tactical Data System 
Night Targeting System 

1. Night Vision 

2. Non-Volatile 
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NVG 
NVG/HUD 


NV/HUD 


GLOSSARY 


Night Vision Goggles 

Night Vision Goggles/Head-Up 
Display 

Night Vision/Head-Up Display 
NVIS 


Night Vision Imaging Systems 


NVM 
NWDS 


OADS 
OAS 
OASYS 
OAT 
OBEWS 


OBI 
OCU 
ODIN 
ODS 


ODU 
OEM 
OFP 
OHU 
OMMS 
OMS 


OMT 
OOO! 
OQAR 
OQPSK 


ORS 
OSA 
OSC 
OSU 
OTAR 
OTCIXS 


OTH(T) 
OTIS 


OTPI 
OWL 
OWL/D 


OWS 


PAC 


PACA/IAGSS 


PACIS 


PAL 
PAM 
PAMIR 


PAR 
PAS 
PAT 
PAWS 
PBDI 


PBIL 
PC 


PCB 
PCM 


PCSB 

PCU 

PDC 
PDC/PMM 


PDES 
PDNES 
PDR 
PDS 
PDU 
PE 


Non-Volatile Memory 
Navigation and Weapon Delivery 
System 


Omnidirectional Air Data System 
Offensive Avionics System 
Obstacle Avoidance System 
Outside Air Temperature 
OnBoard Electronic Warfare 
Simulator 

Omni-Bearing Indicator 

Optical Control Unit 
Operational Data Interface 

1. Operational Debrief Station 

2. Optical Disk System 

Optical Display Unit 

Original Equipment Manufacturer 
Operational Flight Programme 
Optical Head Unit 

Oxygen Mask-Mounted Sight 

1. Onboard Maintenance System 
2. Operational Management 
System 

Onboard Maintenance Terminal 
Out/Off/On/In 

Optical Quick Access Recorder 
Offset Quadrature Phase Shift 
Keyed 

Offensive Radar System 
Operational Support Aircraft 
Optical Sensor Converter 
Omega/VLF Sensor Unit 

Over The Air Re-keying 

Officer in Tactical Command 
Information eXchange Subsystem 
Over The Horizon (Target) 
Optronic Tracking and 
Identification System 

On-Top Position Indicator 
Obstacle Warning Ladar 

Optical Warning, Location and 
Detection 

Obstacle Warning System 


Precision 

1. Pilot’s Associate 

2. Public Address 

1. Precision Attitude Control 

2. Public Address set Control 
Precision Attitude Control 
Augmentation/Improved Air-to- 
Ground Sight System 

Pilot Aid and Close-In 
Surveillance 

Phase Alternation Line 

Pulse Amplitude Modulation 
Passive Airborne Modular Infra- 
Red 

Power Analyser and Recorder 
Performance Advisory System 
Pilot Access Terminal 

Passive Airborne Warning System 
Position, Bearing and Distance 
Indicator 

Projected Bomb Impact Line 

1. Personal Computer 

2. Printed Circuit 

3. Pulse Compression 

Printed Circuit Board 

1. Power Converter Module 

2. Pulse Code Modulation 

Pulse Coded Scanning Beam 
Pilot’s Control Unit 

Program Development Card 
Program Development Card/ 
Performance Monitor Module 
Pulse Doppler Elevation Scan 
Pulse Doppler Non-Elevation Scan 
Programmable Digital Radio 
Portable Data Store 

Pilot’s Display Unit 

Processing Element 


GLOSSARY 


PENETRATE Pass no Enhanced Navigation with 
Terrain Referenced Avionics 


PEO Program Executive Officer 

PEP Peak Envelope Power 

PERP Peak Effective Radiated Power 

PFCS Primary Flight Control (or 
Computer) System 

PFD Primary Flight Display 

PFIS Portable Flight Inspection System 

PI Process (or Program) Instruction 

PICC Processor Interface Controller and 
Communication 

PIDS Pylon Integrated Dispenser Station 

PILOT Pod Integrated Localisation, 
Observation, Transmission 

PIN Positive-Intrinsic-Negative (semi- 
conductor) 

PIRATE Passive Infra-Red Airborne Track 
Equipment 

PISA Pilot’s Infra-red Sighting Ability 

PITS Passive Identification and 


Targeting System 
PIU 1. Processor Interface Unit 
2. Pylon Interface Unit 


PLB Personal Locator Beacon 

PLGR Precision Lightweight GPS 
Receiver 

PLL Phase-Locked Loop 

PLRS Precision Location Reporting 
System 

PLS Personnel Location System 

PLSS Precision Location Strike System 

PLU Program Load Unit 

PMA Projected Map Assembly 

PMAWS Passive Missile Approach Warning 
System 

PMF Processeur Militaire Francais 

PMM Performance Monitor Module 

PNVS Pilot Night Vision Sensor 

PODS Portable Data Store 

POET Primed Oscillator Expendable 
Transponder 

PPI Plan Position Indicator 

PPM 1. Pre-Processor Module 
2. Programmable Processing 
Modules 

pps pulse per second 

PPS 1. Photovoltaic Power System 
2. Precise Positioning Service 
(GPS) 

PRF Pulse Recurrence Frequency 

PRI Pulse Repetition Interval 

PRIDE Pulse Recognition Interval 
De-interleaving 

PROM Programmable Read-Only Memory 

PRU Performance Reference Unit 

PSC Performance Seeking Control 

PSCS Photographic Sensor Control 
System 

PSI Pounds per Square Inch 

PSK Phase Shift Keyed 

PSP Programmable Signal Processor 

PSU 1. Power Supply Unit 
2. Power Switching Unit 

ANE Pack Temperature Controller 

PTM Pressure Transducer Module 

PTMU Pressure and Temperature 
Measurement Unit 

PTP Programmable Touch Panel 

PTT Press To Transmit 

PVD Para-Visual Director 


PVI Pilot- Vehicle Interface 


PVS Pilot’s Vision System 

QAR Quick Access Recorder 

QDM Magnetic heading to runway 

QEC Quadrantal Error Correction 

QPSK Quadrature Phase Shift Keyed 

QR Quadrant Receiver 

RA 1. Relay Assembly 
2. Resolution Advisory 

RADC Rome Air Development Center 
(US) 

RAE Royal Aerospace Establishment 
(UK) 

RAF Royal Air Force (UK) 

RAIM Receiver Autonomous Integrity 
Monitoring 


RAM 
RAMS 


RAMU 
RAN/RAWS 
RAPPORT 
RA/TA 


RA/VSI 


Random Access Memory 

1. Racal Avionics Management 
System 

2. Removable Auxiliary Memory 
Set 

Removable Auxiliary Memory 
Unit 

Royal Australian Navy Role 
Adaptable Weapons System 
Rapid Alert Programmed Power 
management Of Radar Targets 
Resolution Advisory/Traffic 
Advisory 

Resolution Advisory/Vertical 
Speed Indicator 

Resistance Capacitance 

Radar Cross Section 

1. Remote Control Unit 

2. Rudder Control Unit 
Reconnaissance Data Annotation 
Set 

Remote Data Concentrator 
Radar Doppler 4 Impulsions 
Radar Doppler Multifunction 
Range Doppler Profile 

Remote Display Unit 

Rain Echo Attenuation 
Compensation Technology 
Remote Electronics Unit 
Responsive Electronic Warfare 
Training System 

Radio Frequency 

Royal Fleet Auxiliary 

Radio Frequency Interference 
Request For Proposals 
Recorder/Film Processor Unit 
RangeFinder Target Designator 
Laser 

Radio Frequency Unit 

Red, Green, Blue 

Recovery Guidance System 
Recording Head Assembly 
Radar Homing and Warning 
Receiver 

Replacement Inertial Measurement 
System 

Reconnaissance Interface System 
Reduced Instruction Set Computer 
Ring Laser Gyro 

1. Radio Magnetic Indicator 

2. Remote Magnetic Indicator 
Remote Map Reader 

1. Reconnaissance Management 
System 

2. Root Mean Square 

Area Navigation 

Radar Navigation System 
Range Only 

Ruggedised Optical Data System 
Read-Only Memory 

Remote Map Generator 
Rotocraft Pilot’s Associate 
Receiver Processor Group 
revolutions per minute 

Receiver Processor Unit 
Remotely Piloted Vehicle 
Remote Readout Unit 

Remote Switching Control 
Radar System Improvement 
Programme 
Receiver/Transmitter 
Receiver-Transmitter-Antenna 
Radio Technical Commission for 
Aeronautics (US) 

Real-Time Display 

Removable Transport Media 
Module 

Radio Telemetry Theodolite 
Radio Tuning Unit 

Rotating Variable Differential 
Transformer 

Radar Warning Receiver 
Range-While-Search 


second(s) 

1. Selective Availability 

2. Situation Awareness 
Stability Augmentation and 
Attitude Hold System 
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SAARU 
SA/AS 


SAC 
SACT 


SADANG 
SAFCS 
SAFFIRE 
SAFIS 
SAHRS 
SAIRS 
SAM 
SAMSON 


SAR 


SARSAT 
SASS 
SAT 
SATCOM 
SATURN 


SAU 


SDCU 
SDP 
SDS 
SDU 


SEAD 
SEAFAC 
SEC 


SECU 
SELCAL 


Secondary Attitude and Air data 
Reference Unit 

Selective Availability/Anti- 
Spoofing 

Strategic Air Command (US) 
Signal Acquisition Conditioning 
Terminal 

Systéme Acoustique D’ Atlantique 
Nouvelle Génération 

Standard Automatic Flight Control 
System 

Synthetic Aperture Fully Focused 
Imaging Radar Equipment 
Semi-Automatic Flight Inspection 
System 

Standard Attitude and Heading 
Reference System (Kearfott) 
Standardised Advanced Infra-Red 
Sensor 

1. Situation Awareness Mode 

2. Surface-to-Air Missile 

Special Avionics Mission Strap-On 
(pod) 

1. Signal Acquisition Remote 

2. Search And Rescue 

3. Synthetic Aperture Radar 
Search And Rescue Satellite Aided 
Tracking 

Small Aerostat Surveillance 
System 

1. Situational Awareness 
Technology 

2. Static Air Temperature 
Satellite Communications 

Second generation of Anti-jam 
Tactical UHF Radios for NATO 
1. Safety and Arming Unit 

2. Signal Acquisition Unit 
Surface Acoustic Wave 

Silent Attack Warning System 
Single Board Computer 

Single Card 

Standard Central Air Data 
Computer 

Sistemi de Control de Armamento 
Speed Command of Attitude and 
Thrust 

Signal Command Decoder 

Sensor Control-Data Display Set 
Serial Communication Interface 
Self-Contained Navigation System 
Single Card Processing 
Sidewinder Control System 
Single Channel Transponder 

1. Station Control Unit 

2. Stores Control Unit 

3. Supplemental Control Unit 

1. Signal Data Computer 

2. Signal Data Converter 

3. Situation Display Console 
Satellite Data Communications 
System 

Smoke Detection Control Unit 
Signal Data Processor 

Satellite Data System 

1. Satellite Data Unit 

2. Smart Display Unit 
Suppression of Enemy Air 
Defences 

Systems Engineering Avionics 
Facility 

Spoiler and Elevator Computer 
Spoilers Electronic Control Unit 
Selective Calling 

Standard Electronic Module 
Special Electronic Mission Aircraft 
Standard Electronic Memory 
Cartridge ; 
Stabilised Electro-Optical System 
Spherical Error Probability 
Severe Environment Tape platform 
Sight Electronics Unit 

Slat Flap Control Computer 
Smart Flat-Panel Display 
Standard Flight Data Recorder 
Signal Generator Unit 

1. Standard Hardware Acquisition 
and Reliability Programme 

2. Strapdown Heading and Attitude 


SHF 
SHIP 


SHR 
SHUD 
SID 


SIF 
SIGINT 
SIMOP 


SIMS 
SINCGARS 
SIRFC 


SIS 
SIT 
SITREP 
SIU 


SKE 
SLAM 
SLAMMR 


SLAR 
SLIR 
SLOS 


SMDU 
SMEU 
SMP 
SMS 
SMT 
SMU 
SMWP 
S/N 


SOCUS 
SOF 
SOJ 
SOLL 
SOTAS 


SPASYN 
SPEES 


SPEW 
SPEWS 
SPHERIC 
SPI 

SPILS 
SPN/GEANS 
SPO 
SPRITE 

SPS 


SPT 
SPU 


SRA 
SRAM 
SRC 
SRFCS 
SRL 
SRPC 
SRS 
SRU 
SS 

SSB 
SSCVFDR 


SSCVR 


Reference Platform 

Super High Frequency 

(FLAG) Software/Hardware 
Implemented Partitioning 
SuperHeterodyne Receiver 
Smart Head-Up Display 

1. Sensor Image Display 

2. Standard Instrument Departure 
Selective Identification Facility 
Signals Intelligence 
Simultaneous Operation (of 
collocated RF sets) 

Signal Identification Mobile 
System 

Single Channel Ground/Air Radio 
System 

Suite of Integrated RF 
Countermeasures 

Superhet IFM Subsystem 

Silicon Intensified Target 
Situation Report 

1. Sensor Interface Unit 

2. Sidewinder Interface Unit 
Station Keeping Equipment 
Stand-off Land Attack Missile 
Side-Looking Airborne Modulated 
Multimission Radar 
Side-Looking Airborne Radar 
Side-Looking Infra-Red 
Stabilised Long-range Observation 
System 

Strapdown Magnetic Detector Unit 
Switchable Main Electronic Unit 
Stores Management Processor 
Stores Management System 
Surface Mount Technology 
Systems Management Unit 
Standby Master Warning Panel 
Signal/Noise ratio 

Stress against number of 
alternating load cycles to failure 
South Continental US 

Special Operations Force 
Stand-Off Jamming 

Special Operations Low Level 
Stand-Off Target Acquisition 
System 

Space Synchro 

Systeme Pour |’ Elevation de 

V? Endommagement Structural 
Small Platform Electronic Warfare 
(system) 

Self-Protection Electronic Warfare 
System 

System for Protection of 
Helicopters by Radar and Infra-red 
Countermeasures 

Short Pulse Insertion 

Spin Preventation and Incidence 
Limiting System 

Standard Precision Navigator/ 
Gimballed Electrostatic Aircraft 
Navigation System 

System Program Office (US) 
Signal Processing In The Element 
Standard Positioning Service 
(GPS) 

Signal Processing Tools 

1. Signal Processing Unit 

2. Stores Power Unit 

1. Shop Repair Assembly 

2. Shop Replaceable Assembly 
Static Random Access Memory 
Surveillance Radar Computer 
Self-Repairing Flight Control 
System 

Systems Research Laboratories 
Strain Range Pair Counter 

1. Sonobuoy Reference System 
2. Superhet Receiver Subsystem 
3. Survival Radio Set 

1. Scanner Receiver Unit 

2. Shop Replaceable Unit 
System Status 

Single SideBand 

Solid-State Combined Voice and 
Flight Data Recorder 

Solid-State Cockpit Voice 
Recorder 


SSFDR 
SSICA 


SSID 
SSQAR 
SSR 
SSTI 


SSU 


STANAG 
STAR 


STARS 


START 


STC 


STEVI 
STIRS 
STIS 


STORMS 
STP 

STR 
STRAP 


STS 

STTE 

STU 
SUAWACS 


Solid-State Flight Data Recorder 
Stick Sensor and Interface Control 
Assembly 

Solid-State Ice Detector 
Solid-State Quick Access Recorder 
Secondary Surveillance Radar 
Stabilised Steerable Thermal 
Imager 

Sensor Surveying Unit 

Standard NATO Agreement 

1. Signal Threat Analysis and 
Recognition 

2. Standard Terminal Arrival 
Route 

1. Small Tethered Aerostat 
Relocatable System 

2. Stand-off Target Attack Radar 
System 

Solid-state Angular Rate 
Transducer 

1. Sensitivity Time Control 

2. Supplemental Type Certificate 
(US) 

3. Swept Time Constant 

Sperry Turbine Engine Vibration 
Indicator 

Strapdown Inertial Reference 
System 

Stabilised Thermal Imaging 
System 

Stores Management System 
Status Test Panel 

Sonar Transmitter/Receiver 
Straight Through Repeater 
Antenna Performance 

Support and Test Station 
Special-to-Type Test Equipment 
Satellite Terminal Unit 

Soviet Union Airborne Warning 
And Control System 

Structural Usage Monitor 
Systems Weapons Improvement 
Programme 


Total Terrain Avionics 

Traffic Advisory 

Take Charge And Move Out 
Tactical Air Navigation 

Tactical Co-ordinator 

Threat Adaptive Countermeasures 
Dispensing System 


TACNAVMOD Tactical Navigation Modification 


TADIXS 


TADS 


TADS/PNVS 


TAIMS 


TANS 
TAOM 
TARPS 


TAS 
TAT 
TBCP 
TBMS 


TCA 
TCAS 


TCCP 
TCS 
TDM 


TDMA 
TDMS 
TDS 
TDU 
TED 
TEMS 


TEORS 


TERCOM 
TEREC 


TERPROM 


Tactical Data Information 
exchange Subsystem 

Target Acquisition Designation 
Sight 

Target Acquisition and Designator 
Set/Pilot Night Vision Sensor 
Three Axis Inertial Measurement 
System 

Tactical Air Navigation System 
Tactical Air Operations Module 
Tactical Aircraft Reconnaissance 
Pod System 

True AirSpeed 

Total Air Temperature 

TeleBrief Control Panel 

Tactical Battlefield Management 
Subsystem 

Terminal Control Area 

Traffic alert and Collision 
Avoidance System 

Take Command Control Panel 
Television Camera Set 

1. Tactical Data Modem 

2. Time Division Multiplex 
Time Division Multiple Access 
Tactical Data Management System 
Tactical Data System 

Test Display Unit 

Transferred Electron Device 
Turbine Engine Monitoring 
System 

Tactical Electro-Optical 
Reconnaissance System 

Terrain Contour Matching 
Tactical Electronic 
Reconnaissance 

Terrain Profile Matching 
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TRAM 


TRANSEC 


GLOSSARY 


Threat Emitter Simulator System 
Turbine Engine Vibration 
Indicator 

Tactical Electronic Warfare 
System 

Terrain Following 

Terrain Following, Terrain 
Avoidance, Threat Avoidance 
Thin Film ElectroLuminescent 
Thin Film Platinum Resistant 
Thermometer 
Terrain-Following Radar 

Thin Film Transistor 

Terrestrial Flight 
Telecommunication System 
Thermal Imaging And Laser 
Designator 

Tactical Information Broadcast 
Service 

Thermal Imaging Common 
Modules 

Total In-Flight Simulator 
Tactical Instrument Landing 
System 

Thermal Imaging Navigation Set 
Technical Improvement 
Programme 

Tornado Infra-Red Reconnaissance 
System 

Target Identification System 
Electro-Optical 

Time Insertion Unit 

Tactical Jamming System 
Target Locating Radar 
Transverse Magnetic 

Tornado Nose Radar 

Tactical Optical Disk System 
Trigger-On-Failure 

Take-Off Performance Monitoring 
System 

Tube-launched Optically tracked 
Wire-guided (missile) 

Tactics Planner 

Transmitter Processing Unit 
Transmitter/Receiver 

Total Radiation Aperture Control - 
Antenna 

Time Reference Angle of Arrival 
Measurement System 

Target Recognition Attack 
Multisensor 

Transmission Security 

Tuned Radio Frequency 
Tactical Reconnaissance 
Intelligence Exchange Service 
Terrain Reference Navigation 
Time Reference Scanning Beam 
Transmitter/Receiver Unit 
Tactical Situation Display 
Thrust Specific Fuel 
Consumption 

Technical Service Order (US) 
Tornado Self-Protection Jammer 
Tri-Service Stand-off Attack 
Missile 

Tape Transport Cartridge 
Transistor/Transistor Logic 
Time To Station 

Tanker Transport Training 
System 

Triplex Transducer Unit 
Tactical Weapons Management 
System 

Track-While-Scan 

Travelling Wave Tube 
Television 


Universal Avionics Computer 
Unmanned Aerial Vehicle 
Utilities Control System 

The Universal DataLink 
Up-Front Control Display 
Up-Front Control Panel 
Up-Front Display 

Universal Flight Data Recorder 
Ultra High Frequency 

United Kingdom Infra-Red 
CounterMeasures 


GLOSSARY 


UK MoD 


ULAIDS 


URR 
USAF 
USB 
USN 
USTS 


UTM 
UV 


Vv 
Vi 


VADR 
VAMP 


United Kingdom Ministry of 
Defence 

Universal Locator Airborne 
Integrated Data System 
Ultra Reliable Radar 

United States Air Force 
Upper SideBand 

United States Navy 

UHF Satellite Tracking (or 
Terminal) System 

Universal Transverse Mercator 
Ultra- Violet 


Volt 

Relative velocity of flow on the 
underside of an aerofoil 
Voice And Data Recorder 
VHSIC Avionics Modular 
Processor 

Video Augmented Tracking 
System 

Voice Alarm Warning System 
Volatile Bulk Memory 
Video Cassette Recorder 
Video Camera System 
Versatile Drone Autopilot 
Visual Display Module 
Visual Display Unit 

Vehicle and Engine Management 
Display 

Visual Flight Rules 

Vertical Gyro 

Visual Graphics Generator 
Velocity/Height (ratio) 
Very High Frequency 

Very High-Speed Integrated 
Circuit 

Virtual Image Display 
Vibration Indicator Engine 
Warning System 

Vinten Integrated Infra-red 
Linescan 

Variable stability In-flight 
Simulator Test Aircraft 


VITS 
VLA 
VLAD 
VLC 
VLF 
VLLR 
VLSI 
Vmo 


VMS 
VMU 


VNav 
Vne 
Vocoder 
VOGAD 


VOR 
VOR/Loc 


VORTac 


VOSs 
Vox 
VPU 
VPU(D) 


Vr 
Vref 
VRU 
Vs 
VSD 
VSI 
VSRA 


V/STOL 


VSVA 
VSW 
VSWR 
VTA 
VTAS 


VIM 


Video Image Tracking System 
Vertical Line-Array 

Vertical Line-Array DIFAR 
Very Low Clearance 

Very Low Frequency 

Very Light Laser Rangefinder 
Very Large Scale Integration 
Maximum permitted operating 
speed 

Vehicle Management System 
1. Velocity Measuring Unit 

2. Voice Message Unit 
Vertical Navigation 

Never to be exceeded speed 
Voice encoder/decoder 

Voice Operated Gain Adjustment 
Device 

VHF Omnidirectional Range 
VHF Omnidirectional Range/ 
Locator 

VHF Omnidirectional Range/ 
Tacan 

Voice Operated Switch 

Voice keying or activation 
Voice Processor Unit 

Voice Processor Unit (with Data 
mode) 

Radial velocity 

Typical approach speed 
Vertical Reference Unit 
Stalling speed 

Video Symbology Display 
Vertical Speed Indicator 
Vertical/Short take-off and landing 
Research Aircraft 

Vertical and Short Take-Off and 
Landing 

Variable Stator Vane Actuator 
Verification SoftWare 
Voltage Standing-Wave Ratio 
Voice Terrain Advisory 
Visual Target Acquisition 
System 

Voltage Tunable Magnetron 
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WSW 
WSW/RGS 


WTC 


YIG 


ZTC 


Volumetric Top Off 

Vertical Take-Off and Landing 
Video Tape Recorder 
Very/Ultra High Frequency 


Watt 

Wide Area Augmentation System 
Weapon Aiming Computer 
Warning and Caution Computer 
System 

Windshear Alert and Guidance 
System 

Wide Area Network 

Weasel Attack Signal Processor 
Weight and Balance Computer 
Weight and Balance System 
Wireless Communication and 
Control System 

Weapons Control and Management 
System 

Weapon Control Panel 

Weather Display Adaptor 
Weapon Delivery Computer 
Weapon Data Input Panel 
Weapon Delivery and Navigation 
System 

Weapons Computer 

Wide Field Of View 

Weapon Interface Unit 
Weapons and Navigation 
Computer 

Weapon Processing Unit 
Weapon-Replaceable Assembly 
Weapons System Improvement 
Programme 

WindShear Warning 
WindShear Warning/Recovery 
Guidance System 

Windshield Temperature 
Controller 


Yttrium Indium Garnet 


Zone Temperature Controller 


COMMUNICATIONS 


Dassault Aviation Rafale multirole fighter, equipped with the following main avionics systems: 


weapon system: Aerospatiale 
RBE 2 radar: Thomson/Dassault Electronique 
optronic search & track: Thomson 
electronic warfare suite: Thomson/Dassault Electronique/Matra 
inertial navigation system-flight control system: Sagem 
displays: Sextant Avionique 
crash recorder: SFIM Industries 


1996 


AMT-100 Aeronautical Mobile 
Terminal 


The AMT-100 aeronautical mobile terminal provides air- 
to-ground and ground-to-air voice communications to 
and from any location on the globe via the INVARSAT 
satellite system. The unit communicates through aero- 
nautical standard ground stations operated by INMAR- 
SAT signatories. 

The AMT-100 is an all-in-one system providing a 
single-voice channel with direct dial capability for auto- 
matic global operation. The system, consisting of a 
transceiver, high-power amplifier and non-obtrusive 
high-gain antenna, has been designed for corporate 
aviation aircraft. 

The transceiver assembly handles all protocols, per- 
forms voice and data modulation and _ handles 
frequency conversion and Doppler correction. It also 
contains the antenna control processor. The high- 
power amplifier is a reliable solid-state unit designed for 
a wide range of aircraft installations. The antenna 
assembly is a high-gain tailfin-mounted steerable 
antenna which provides full azimuth and elevation 
coverage without gaps. The antenna may be pointed 
using aircraft navigation system inputs. 


Specifications 

Dimensions: 

(transceiver) 381 x 190.5 x 317.5 mm 
(amplifier) 127 x 190.5 x 317.5 mm 
(diplexer/LNA) 431.8 x 50.8 x 198.1 mm 
(antenna drive assembly) 355.6 x 63.5 x 190.5 mm 
Weight: 

(transceiver) 14.5 kg 

(amplifier) 7.7 kg 

(diplexer/LNA) 2.72 kg 

(antenna drive assembly) 3.17 kg 
Power supply: 28 V DC 


Status 

The first AMT-100-equipped Canadair Challenger was 
in service by the end of 1992. Full access approval was 
gained from INMARSAT in August 1993. Systems 
upgrades to include fax, data and multichannel 
capability are under development. 


Contractor 
CAL Corporation. 


ADT-200A Aeronautical Data 
Terminal 
The ADT-200A aeronautical data terminal has been 


designed principally as an aeronautical transportation 
fleet management tool, utilising satellite 
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CANADA 
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The AMT-100 provides voice communications with 
the public telephone network via the INMARSAT 
satellite system 


communications. The communications system is 
based on INMARSAT Standard C communications for- 
mat and is capable of two-way communications con- 
sisting of position reporting, general messaging and 
the sending of coded messages. The fleet communi- 
cations control is performed through a network control 
centre which allows communications with the individual 
ADT-200A terminals. Position information is derived 
from a GPS receiver and encoded along with a terminal 
identification code in the transmit signal. 

The ADT-200A is compliant with all applicable mech- 
anical and electrical airborne regulations. The system 
consists of a compact keyboard/display unit, modular 
transceiver and antennas. 

The keyboard/display unit is easily mounted in the 
cockpit or elsewhere in the aircraft to alert the operator 
to incoming messages. It enables the operator to read 
messages under any lighting condition and to respond 
via a keyboard. 

The transceiver houses the transmitter, GPS position 
locator and power supply unit. The transceiver provides 
a link between the operator’s keyboard/display unit 
and the antenna, sends and receives messages and 
transmits the position of the aircraft as determined by 
the GPS. 

The antennas are rugged, lightweight and weather 
resistant with a durable aerodynamic cover. They are 
used for both L-band satellite data communications 
and for receiving position signals from the GPS system. 
Once installed, the antennas are automatically aligned 
with the satellite. 


Specifications 
Dimensions: 
(transceiver) 190.5 x 210.8 x 324.1 mm 


(MDS antenna) 25.4 x 127 mm diameter 
(GPS antenna) 19.1 x 76.2 mm diameter 
(keyboard/display) 267 x 140 x 51 mm 
Weight: 

(transceiver) 7.5 kg 

(MDS antenna) 0.6 kg 

(GPS antenna) 0.1 kg 
(keyboard/display) 0.9 kg 

Power supply: 22-32 V DC 

Frequency: 

(transmit) 1,626.5-1,660.5 MHz 
(receive) 1,530-1,559 MHz 

Channel spacing: 5 kHz 


Contractor 
CAL Corporation. 


JS-100A Aeronautical Satcom 
System 


CAL has developed the JS-100A Satcom system 
specifically for use on smaller aircraft. The unit has 
been engineered to minimise impact on airframe and 
performance. 

The system consists of a transceiver assembly, high- 
power amplifier and antenna assembly. The transceiver 
assembly handles all protocols, performs voice and 
data modulation and handles frequency conversion 
and Doppler correction. It also contains the antenna 
control processor. The high-power amplifier is a reliable 
solid-state unit designed for a wide range of aircraft 
installations. The antenna assembly is a high-gain steer- 
able antenna which provides full azimuth and elevation 
coverage without gaps. The antenna may be pointed 
using aircraft navigation system inputs or a signal 
strength measurement from the transceiver. 


Specifications 

Dimensions: 

(transceiver) 317.5 x 317.5 x 190.5 mm 
(high-power amplifier) 127 x 317.5 x 195.6 mm 
(antenna) 1,371.6 x 203.2 x 200.7 mm 
Weight: 

(transceiver) 12.25 kg 

(high-power amplifier) 5.44 kg 

(antenna) 15.42 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 


Contractor 
CAL Corporation. 


AN/ASH-503 Voice Message 
System 


The Canadian Marconi AN/ASH-503 voice message 
system is a single-box device using advanced micro- 
processor and memory technology to store and repro- 
duce high-quality digitally produced speech messages. 

The AN/ASH-503 Micro VMS can store 15 three- 
word messages or 13 seconds of continuous speech. 
Each system incorporates extensive self-test facilities. 
High-quality speech reproduction is ensured by using a 
30 kHz digitising sampling rate. Any type of voice or 
language can be stored and reproduced. Each 
message can be preceded by an alerting tone and 
repeated as often as necessary. The messages can be 
sorted in order of priority so that, in the event of coinci- 
dental inputs, the most important message is repro- 
duced first. 


Specifications 
Dimensions: 64 x 65 x 67 mm 


Weight: 0.45 kg 
Power supply: 28 V DC, 2.5 W 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


VERIFIED 


CMA-2102 Airborne Satcom 
Antenna Subsystem 


The CMA-2102 airborne Satcom antenna subsystem 
has been designed for voice and high-speed data com- 
munications via satellite for aeronautical use. It consists 
of a high-gain phased-array antenna and _ elec- 
tronic beam-switching which provides hemispherical 


coverage in a single low-profile extremely reliable instal- 
lation. Since the CMA-2102 is mounted on the top of the 
aircraft, its coverage pattern does not suffer from the 
keyholes experienced by other systems and installation 
is greatly simplified. The subsystem conforms to 
ARINC 741, and operates with the INMARSAT Aero H 
satellite system. 

The CMA-2102 covers 360° in azimuth and -5° to 
+90° in elevation, and operates over the frequency 
range 1,525 to 1,660.5 MHz. 


Specifications 

Dimensions: 

(beam-steering unit) 2 MCU 

(high-gain antenna) 1,702 x 470'x 120.6 mm 
(low-noise amplifier) 281 x 197 x 50 mm 
Weight: 

(beam-steering. unit) 2.7 kg 

(high-gain antenna) 27.9 kg 

(low-noise amplifier) 3 kg 

Frequency: 1,525-1,660.5 MHz 
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Status 

Selected by Air Canada, Cathay Pacific, Japan Airlines, 
KLM, Lufthansa, Quantas, Singapore, Swissair, United 
Airlines, US Air and several other airlines for Boeing 
707, 727, 737, 747, 757 and 767 aircraft and McDonnell 
Douglas DC-10s and MD-11s, and Airbus A319, A320, 
A321, A330 and A340s. 


Contractor 
Canadian Marconi Company. 


UPDATED 


The CMA-2102 high-gain Satcom antenna 


subsystem with (inset) the low-noise amplifier 


(left) and beam-steering unit (right) 


CT-3 Airborne Radio 


The CT-3 is an airborne AM VHF radio set covering the 
100 to 150 MHz frequency range. It has 601 channels, 
20 of which may be preset. Channel spacing is 
83.333 kHz. When a VHF antenna with a travelling wave 
coefficient of more than 0.4 is used and the radio is 
operated at 14 W, communication range is over 120 km 
at a flight altitude of 3,300 ft, 230 km at 16,500 ft and 
350 km at 33,000 ft. Maximum permissible altitude is 
82,000 ft. 


CHINA, PEOPLE’S REPUBLIC 


Contractor 
China National 
Corporation. 


Electronics Import & Export 


JDF-2HF SSB Transceiver 


JDF-2HF is a solid-state automatic tuning SSB airborne 
radio set designed for fighter/interceptors, bombers, 


transport aircraft and helicopters. Operating in the 2 to 
11.999 MHz range, the transceiver’s modes are A3J 
USB and LSB, A2J USB CW and LSB CW, and A3 AM. 
The full set consists of a transceiver, an antenna tuner 
and a preset control box. Power output ranges from 15 
to 50 W. 


Contractor 
China National 
Corporation. 


Electronics Import & Export 


COMMONWEALTH OF INDEPENDENT STATES 


Briz Aircraft Transmitter/Receiver 


The Briz VHF transmitter/receiver is designed for com- 
munications between aircraft and air traffic controllers. 
The front panel control and small size of the radio make 
it suitable for mounting on the aircraft instrument panel. 


Specifications 

Dimensions: 300 x 64 x 146 mm 
Weight: 2.5 kg 

Frequency: 118-136.975 MHz 
Spacing: 25 kHz 

Power output: 5 W 
Temperature range: —55 to +70° 


Contractor 
Aviaexport. 


Markham Datalink 


Markham is the designation for a datalink said to be 
installed in the MiG-25 ‘Foxbat’ aircraft. It is associated 
with the aircraft’s radar for presentation of radar data 


acquired by and transmitted from ground radar sta- 
tions. It is possible that Markham is used for air-to-air 
transfer of radar data. 


Contractor 
Aviaexport. 


Orlan Aircraft Transmitter/ 
Receiver 


The Orlan VHF aircraft transmitter/receiver is designed 
for radio communications between aircraft and air traf- 
fic controllers and for automated air-to-ground data 
exchange. The transmitter/receiver is installed on a 
shockmount and located in the avionics compartment, 
while the remote-control panel is mounted on the instru- 
ment panel or in another easily accessible place in the 
cockpit. 


Specifications 

Dimensions: 319 x 90 x 194 mm 
Weight: 5.5 kg 

Frequency: 118-136.975 MHz 


Spacing: 25 kHz 
Power output: 25 W 
Temperature range: —55 to +70° 


Contractor 
Aviaexport. 


R-800 Radio Set 


The R-800 radio transmitter/receiver is used for air-to- 
air and air-to-ground communications. The antenna on 
the aircraft is a quarter-wave blade. 


Specifications 

Power supply: 115 V AC 
Power output: 5-8 W 
Mode: A3E 

Frequency: 100-150 MHz 
Number of channels: 601 


Contractor 
Aviaexport 


Syracuse II Airborne Terminal 


Dassault Electronique has developed an airborne ter- 
minal to work in conjunction with the Syracuse II satel- 
lite military telecommunications system. The terminal 
will enable an aircraft to communicate at any time with 
other terminals on land or at sea within the coverage of 
the satellite. It is designed for long-range aircraft such 
as the Atlantique 2 maritime patrol aircraft, KC-135 
in-flight refueller and military transport aircraft. Weight 
of the system is expected to be about 135 kg. 

The terminal employs two electronically scanned 
active antennas, each with several hundred active 
elements. The two transmit/receive antennas, mounted 
in the fuselage of the aircraft, have no significant 


FRANCE 


protrusions and hence no adverse effect on drag. 
Faulty elements will be inhibited individually and it is 
estimated that satisfactory communications will be 
possible with up to 10 per cent of the elements defect- 
ive. The system will therefore have a high tolerance to 
component failure, giving it a high MTBF. 


Status 
An electronically scanned active antenna was 


successfully flight-tested in 1991. 


Contractor 
Dassault Electronique. 


UPDATED 
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Syracuse antennas installed on a C-160 Transall 
aircraft 


Airborne Multiservice/Multimedia 
Communication System 


The Airborne Multiservice Multimedia Communication 
System (AMMCS) provides voice, computer data, telex 
and facsimile air-to-ground communications facilities 
over different media such as satellite, HF, VHF or UHF 
radio. 

Message handling facilities allow editing, retrieving, 
modifying and encryption/decryption of messages. 
The AMMCS provides automatic store-and-forward 
message services including logging, routeing and 
relaying. It supports a wide variety of message types 
and formats including telefax, telex, and e-mail. Multiple 
compression algorithms allow message transmissions 
to be speeded up. Message routeing is made automati- 
cally using different criteria such as urgency, medium 
availability, cost and priority. 

The reliable transmission of long messages, such 
as high-quality telefax or error free computer data 
files, over HF implies some specific modems, datalink 
protocols and transmission management protocols. 

AMMGCS integrates the Rockwell MDM-2501, multi- 
waveform adaptive high-speed modem. MDM-2501 
offers 12 different standard waveforms, ensuring inte- 
roperability on different media. Among these wave- 
forms is the MIL-STD-188-110A single-tone waveform 
which allows the efficient transmission of data up to 
2,400 bits/s with forward error correction on HF 
between 300 and 3,000 Hz. When this waveform is 
used, the automatic multipath compensation provided 
by this modem overcomes the data rate limitations 
usually imposed on HF channels. 

The AMMCS uses a multimedia FED-STD-1052 link 
protocol. It can operate over half- or full-duplex chan- 
nels. This type of robust protocol is mandatory for HF 
links when propagation conditions may vary drastically 
and the link can be interrupted for variable periods of 
time. This protocol supports the automatic adaptability 
of system parameters to optimise the transmission 
performance in terms of throughput and bit error rate. 

The AMMCS features functions which automatically 
adapt its parameters during a transmission depending 
on the type of link, type of service, required 
performance and propagation characteristic variations 
to optimise the performance in terms of bit error rate, 
required transmit power, transmission delay and 
throughput. These functions automatically select the 
best HF propagating channel and change the fre- 
quency when conditions degrade. The system uses the 
MIL-STD-188-141A/FED-STD-1045A ALE protocol on 
HF. 

The AMMCS may present different levels of auto- 
mation. In a fully automated system, direct dialling is 
offered to aircraft users for voice communications. The 
system selects the appropriate media and uses the dial- 
ling transcription to perform automatic selective call 
and link establishment procedures. A similar procedure 
applies to telex, data or faxes queued in the message 
handling system file for transmission. AMMCS uses the 
routeing information contained in the message envel- 
opes to establish the appropriate link automatically and 
to manage the message transmission. 

The AMMCS system is integrated into a high-impact 
magnesium alloy case laptop PC featuring 486/33 MHz 
Intel processor, up to 500 Mbyte hard disk, high view 
angle touch panel colour screen and mouse or tracker- 
ball interface. A TEMPEST version is available. 


Contractor 
Rockwell-Collins France. 


VERIFIED 


Chameleon L11/L16 Tactical 
Datalink Server 


The Chameleon datalink server is a management sys- 
tem for co-ordinating air, surface and ground oper- 
ations. Link 11 and 16 are digital data communications 
protocols which interconnect military elements and 
provide for the exchange of data. Since its introduction, 
Link 16 has become the requirement for most forces 
because of its higher data rate and anti-jam and precise 
positioning capabilities. However, over the short-term 
Link 11 will remain in service and will have to co-exist 
with Link 16. The Chameleon datalink server provides a 
gateway between the two datalinks and thus enables 
interoperability. 

Chameleon can manage up to 2,000 tracks in Link 
11A and B and Link 16 and receive or transmit 512 
messages/s. It is designed to be easily configured in 
receive only Link 11, receive and transmit Link 11, 
receive only Link 16 or Interim JTIDS Message System 
(IJMS), receive and transmit Link 16 or ISMS or any mix 
of these configurations. Chameleon uses a POSIX 
operating system. 


Status 
In production. 


Contractor 
Rockwell-Collins France. 


UPDATED 


ETC-4000F Centralised Control 
System 

The ETC-4000F provides frequency and mode control 
of any radio communication and radio navigation 


equipment in the aircraft. It is a fully modular architec- 
ture system allowing easy adaptation to the avionics 
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configuration of the aircraft. Main features are tandem- 
seat operation, compatibility with any type of radio 
com/nav equipment, flexibility, modularity, colour dis- 
play, ARINC 429 interface, easy installation and BITE. 

Two configurations are available. When all avionic 
equipment is ARINC 429 compatible, the basic 
ETC-4000F comprises one EDU-4000F contro! and dis- 
play unit and one MPU-4000F bus concentrator. When 
some of the equipment is not ARINC 429 compatible, 
the basic system requires two EDU-4000F contro! and 
display units and an MPU-4000F bus concentrator with 
dedicated equipment interface cards. 

The ETC-4000F allows the operator a global display 
of all com/nav equipment in the aircraft. For each 
equipment essential information is displayed through- 
out three levels of pages. Top level pages display active 
and preset frequencies. Technical parameters, such as 
mode, channel and test, are accessible on two 
additional pages. The system provides simultaneous 
access to all avionics equipments through each of the 
two EDU-4000Fs. The MPU-4000F covers the major 
functions of bus concentrator in full ARINC 429 con- 
figuration or equipment interface for non-ARINC 429 
equipment. 


Specifications 

Dimensions: 

(EDU-4000F) 146 x 242 x 105 mm 
(MPU-4000F) 322 x 124 x 193 mm 
Weight: 

(EDU-4000F) 3.6 kg 

(MPU-4000F) 4.5 kg 

Power supply: 28 V DC, 4 A max 
Number of radio interfaces: 12 max 
Programmable channels: 16 per radio 
Altitude: up to 55,000 ft 


Status 
In production. Fitted to the BAe 125-800 and 
Eurocopter Cougar Mk 2. 


Contractor 
Rockwell-Collins France. 


UPDATED 
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The Rockwell-Collins France ETC-4000F centralised control system consists of one or two EDU-4000F 


control and display units and the MPU-400F bus concentrator (right) 


1995 
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MCU-2201F Modem Control Unit 


The MCU-2201F modem control unit has been 
designed for the control of the Collins MDM-2201 multi- 
mode airborne modem. It allows the user to preset 16 
modem configurations and switch from one mode to 
another. The display panel provides information such 
as signal quality, data rate, mode name, preset number 
and TX/RX status. 


Specifications 

Dimensions: 146 x 66.7 x 120 mm 
Weight: 0.7 kg 

Power supply: 28 V DC, 100 mA 
Temperature range: —15 to +55°C 
Altitude: up to 15,000 ft 


Status 
In production for US and UK army helicopters. 


Contractor 
Rockwell-Collins France. 


VERIFIED 


MCU-2202F Data Terminal Set 
Control 


The MCU-2202F data terminal set control has been 
designed for the control of the Collins MDM-2202 Link 
11 modem. It is a processor-controlled unit which pro- 
vides configuration and control instructions to the data 
terminal set and provides address storage and 
sequencing instructions for control of the network roll 
call operation. 


Specifications 

Dimensions: 146 x 105 x 242 mm 
Weight: 3.6 kg 

Power supply: 28 V DC 
Temperature range: —20 to +70°C 
Altitude: up to 55,000 ft 


Status 
In production for aircraft of the French Navy. 


Contractor 
Rockwell-Collins France. 
VERIFIED 


CONTROL 


The Rockwell-Collins MCU-2202F data terminal 
set control 


Telemir Infra-Red Communication 
System 


Telemir uses an infra-red beam for air-to-air, air-to- 
ground, ground-to-air and ground-to-ground communi- 
cations. The airborne equipment consists of an optical 
head mounted on top of the tailfin and a processing 
unit. It is extremely difficult to jam. 

The system is used by a carrier-based aircraft for the 
reception of navigational updating and reference data 
such as altitude, location and speed from the ship’s 


inertial navigation system for aligning its own INS. It is 
also used for covert omnidirectional transmissions 
between aircraft in formation. 


Status 
In service in French Navy Super Etendard aircraft and 
scheduled to be fitted in the naval version of Rafale. 


Contractor 
SAT. 


The Telemir optical head is fitted on top of the 
tailfin for infra-red communications 


Onboard Image Transmission 
System 


The onboard image transmission system comprises an 
image compressor for installation in the aircraft and an 
image decompression device installed in a ground 
station. 

The system is capable of acquiring a standard 625- 
line video signal in real time. After acquisition, the 
image is digitised into 256 lines of 256 columns each 


with 8 bits per column. The data reduction rate is suf- 
ficient to allow transmissions down a telemetry link with 
a passband of around 1 MHz, at a rate of approximately 
2 Mbytes/s. The system can transmit composite video 
images consisting of low and medium frequency 
signals, for landscaped sequences, or high-frequency 
signals, mainly for superimposed synthetic messages. 
The signals are processed in different channels. 

After processing, the binary data at the CPR output is 
formatted into a continuous message with a perfectly 


cyclical constant structure compatible with the digitis- 
ing process. The IRIG standard PCM output message is 
coded NRZ-L. If no useful data is available for trans- 
mission to the DCPR, the above message structure is 
transmitted at a sufficient transition rate to constitute a 
clock pulse upstream of the DCPR. 


Contractor 
SFIM ODS. 
UPDATED 


3527 HF/SSB Radio 


The 3527 HF/SSB radio comprises the 3527F trans- 
ceiver, 3527H remote control, 3596A antenna coupler, 
3597A digital preselector and the 3598A FSK modem. 
The preselector filter enables the simultaneous 
operation of two 3527H units on the same aircraft, one 
for transmission and the other for reception. 

The fully solid-state transmitter supplies a modulated 
peak power of 400 W. The transceiver is driven by a 
digital synthesiser tuned for setting to 280,000 chan- 
nels spaced at 100 Hz intervals. The antenna coupler 
provides tuning with wire antennas from 10 to 30m 
long. The FSK modem handles messages of 50 to 100 
bauds. 

The comprehensive fault identification BITE 
increases maintenance efficiency and the modular 
construction minimises repair time by fast access to all 
circuit modules. 


Specifications 

Power supply: 115 V AC, 400 Hz, 3 phase 

Power output: 400 W PEP, 200 W average (SSB) 
Modes: USB, data (USB), CW, Link 11 

Frequency stability: +5 x 10’ 

Number of channels: 280,000 

Operational specification: STANAG 5035, AIR 7304 


The Thomson-CSF 3527 HF/SSB radio 


Status 
In production. 


Contractor 
Thomson-CSF Communications. 
UPDATED 


4600-E (TRAP-138A) VHF AM 
Radio 


Thomson-CSF’s 4600-E (designated TRAP-138A for 
military use) is a VHF transmitter/receiver designed 
primarily for light military aircraft and helicopters for 


which it provides both air-to-air and air-to-ground com- 
munication facilities. Secondary applications include 
vehicular and fixed ground stations. 

The 4600-E covers the VHF band from 118 to 
143.975 MHz, in which it provides either 520 or 1,040 
channels at intervals of 50 or 25 kHz, generated by 
means of frequency synthesis techniques. It offers 
either A1 or A3 transmission modes and has a maxi- 
mum transmitted carrier wave power output of more 
than 20 W. 

Frequency stability is guaranteed over a temperature 
range of -40 to +70°C, although the equipment will 
operate over a rather wider temperature range. 


Status 

No longer in production. This equipment is widely used 
by the French armed forces in a wide range of fixed- 
wing aircraft and helicopters. It has also proved a suc- 
cessful export and is in service with the armed forces of 
Argentina and Spain. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


6800 Series UHF AM Transceivers 


The 6800 UHF AM 5W airborne remote-controlled 
transceivers meet severe electrical environmental con- 
ditions and are suitable for use in many types of fixed- 
wing aircraft and helicopters. The equipment provides 
air-to-air and air-to-ground communications in the 225 
to 400 MHz range and has 7,000 channels at 25 kHz 
spacing. Operating mode is ASE. 

The 6800 family can operate with homing and is 
capable of voice scrambling, frequency hopping and 
radio relay. Different control units have been developed 
to facilitate installation in various aircraft. An integrated 
independent Guard receiver and BIT are provided. 

There are three versions of the transceiver: the 
6857-01 % ATR unit which has a peripheral flange for 
mounting on the aircraft structure, the 6857-20 4 ATR 
rack mounting unit and the 6857-21 %ATR rack- 
mounted unit with Guard receiver. Weight is 4.2 kg. 


Status 

No longer in production. In service with the French Air 
Force and Army on the Xingu, TB 31 Epsilon, AS 355 
and AS 332. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


BER 8500/8700 Family 


BER 8500/8700 is a family of transceivers covering the 
VHF and UHF bands from 100 to 173.975 MHz and 225 
to 400 MHz in A3 and A1D (AQ) AM modes and in F3 
and F1D (F9) FM modes. ECCM versions include Have 
Quick Il embedded operation. 

The family consists of the BER 8523 covering VHF 
and UHF AM/FM with Guard receiver, the BER 8524 
VHF and UHF AM/FM with Guard receiver and ECCM, 
the BER 8751 UHF AM/FM and the BER 8752 UHF 
AM/FM with ECCM. 

The ECCM capability is characterised by TRANSEC 
provided by embedded Have Quick II circuits; COM- 
SEC provided by an external cypher unit (the family is 
compatible with KY 58 in both NRZ and diphase 
operation) and SCP 5000 compatibility through direct 
connection for external TDP 5000 processor. 

BER 8500/8700 transceivers are controlled by one or 
several units of the ECCM VHF/UHF control systems, 
including the BCA 1217 main VHF/UHF or UHF control 
unit, DBC 1317 secondary VHF/UHF or UHF control 
unit or DMC 1317 and DMCB 1317 loading modules. 
These modules allow control of the transceivers, dis- 
play of the mode, frequency and alarm and loading of 
ECCM parameters. The BER 8523 and BER 8751 can 
be controlled by the TC20 control unit. 


Specifications 

Dimensions: 

(BER 85xx) 57 x 202.5 x 493 mm 
(BER 87xx) 57 x 202.5 x 455 mm 


Weight: 

(BER 85xx) 8.5 kg 

(BER 87xx) 7.5 kg 

Power supply: 28 V DC or 115 V AC, 400 Hz 
(transmit) 180 W 

(receive) 35 W 

Frequency: 

(BER 85xx) 100-173.975 MHz and 225-400 MHz 
(BER 87xx) 225-400 MHz 


Status 
In service with the French Air Force and several other 
air forces. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


ERA-8500 VHF/UHF Radio 


The ERA-8500 transceiver covers the VHF and UHF 
bands from 100 to 173.975 MHz and 225 to 400 MHzin 
A3 and A9 AM modes and F1, F3 and F9 FM modes at 
25 kHz spacing. It consists of the BER 8500 V/UHF 
transceiver and the BCA 1112 or BCA 1212 control unit. 
Its tuning time is compatible with very fast frequency- 
hopping modes. Power output is 15 W in AM and 20 W 
in FM. 

The ERA-8500 is designed for use by _ high- 
performance military aircraft and is offered with a Have 
Quick II module incorporated in the transceiver. It oper- 
ates between -55 and +90°C at altitudes up to 
100,000 ft. 

The ERA-8500 transceiver is coupled with the 
TDP-5000 radio processing unit to form the SCP-500 
integrated ECCM radio communication system. 


Specifications 

Dimensions: 

(BER 8500 V/UHF R/T unit) 60 x 202.5 x 493 mm 
(BCA 1112 main control unit) 146 x 76 x 173 mm 
(BCA 1212 auxiliary control unit) 146 x 47 x 173 mm 
Weight: 

(BER 8500 V/UHF R/T unit) 8.5 kg 

(BCA 1112 main control unit) 1.3 kg 

(BCA 1212 auxiliary control unit) 1 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 
(transmit) 180 W 

(receive) 35 W 


Status 
In service. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


The ERA-8500 VHF/UHF radio 


ERA-8700 UHF Radio 


The ERA-8700 transceiver is limited to the UHF band 
between 225 and 400 MHz at 25 kHz spacing. It con- 
sists of the BER 8700 UHF transceiver and the BCA 
1112 or BCA 1212 control unit. 

The equipment is available with the Have Quick II 
frequency-hopping mode. 
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Specifications 

Dimensions: 

(BER 8700 UHF R/T unit) 60 x 202.5 x 455 mm 
(BCA 1112 main control unit) 146 x 76 x 173 mm 
(BCA 1212 auxiliary control unit) 146 x 47 x 173 mm 
Weight: 

(BER 8700 UHF R/T unit) 7.5 kg 

(BCA 1112 main control unit) 1.3 kg 

(BCA 1212 auxiliary control unit) 1 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 
(transmit) 180 W 

(receive) 35 W 


Status 
In service. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


The Thomson-CSF ERA-8700 UHF radio 


SCP 5000 VHF/UHF Secure Radio 
Communications System 


The SCP 5000 secure radio communications system is 
designed for military platforms. It provides voice and 
data transmission services protected against the elec- 
tronic warfare threat such as jamming, eavesdropping, 
intrusion and localisation. 

The system features pseudo-random fast frequency 
hopping, time variable unsigned synchronisation dwell, 
voice and data cyphering and use of the complete UHF 
band. The Have Quick II mode is available as an option. 

The SCP 5000 offers fixed-frequency plain analogue 
voice, KY 58 compatible fixed-frequency cyphering 
voice, frequency-hopping plain or cyphered voice, 
point-to-point data transmission to transmit mission 
data and inter-weapons system co-operation data and 
data transmission over a TDMA network to allow partici- 
pants to exchange tactical information between aircraft 
or between command and control centres and aircraft. 

The SCP 5000 airborne system comprises one or two 
BER 8500 or 8700 V/UHF or UHF transceivers, a TDP 
5000 processor to control the frequency hopping, two 
BCA 1217 control boxes and an optional BVA 500 
frequency display. 

The TDP 5000 processor is connected to the aircraft 
system via the avionics bus or a dedicated link. It 
manages the  frequency-hopping procedures; 
communicates cyphering/decyphering; manages 
data transmission, message formatting, link or network 
management and error detection and correction; and 
interfaces with the platform for voice digitisation and 
bus coupling. 


Specifications 

Dimensions: 

(BER 8500) 57 x 202.5 x 493 mm 

(BER 8700) 57 x 202.5 x 455 mm 
(TDP-5000) 57 x 193.5 x 380 mm 

(BCA 1217) 146 x 47.6 x 148 mm 

(BVA 500) 41.5 x 41.5 x 125 mm 

Weight: 

(BER 8500) 8.5 kg 

(BER 8700) 7.5 kg 

(TDP-5000) 7 kg 

(BCA 1217) 1.2 kg 

(BVA 500) 0.5 kg 

Power supply: 

(BER 8500/8700) 28 V DC or 115 V AC, 400 Hz 
(TDP-5000, BCA 1217, BVA 500) 28 V DC 
Frequency: 100-156 and 225-400 MHz 
Channel spacing: 25 kHz 
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Status 
In production for the Mirage 2000 for the French Air 
Force and the export version Mirage 2000-5. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


SICOP-500 Integrated Radio 
Communication System 


SICOP-500 is an integrated ECCM radio communi- 
cation system designed for air force applications. It 
operates in the VHF and UHF bands and capabilities 
include plain data and voice, cipher voice, jam-resistant 
voice and data, ground-to-air, air-to-air and air-to- 
ground communications. 

The jam-resistant operation is achieved by using 
frequency-hopping techniques for voice and data 
transmissions, while error correction is provided for 
data transmissions. For voice transmissions the cipher- 
ing can operate both in jam-resistant and fixed- 
frequency modes. 

The SICOP-500 comprises an ERA-8500 VHF/UHF 
transceiver, ERA-8700 UHF transceiver (see earlier 
items) and TDP-500 ECCM radio processor unit. It is 
designed for use by high-performance military aircraft 
inajamming environment. It operates between -55 and 
+90°C at pressure altitudes up to 96,000 ft. 


Specifications 

Dimensions: 

(BER 8500 V/UHF R/T unit) 57 x 202.5 x 493 mm 
(BER 8700 UHF R/T unit) 57 x 202.5 x 455 mm 


The SCP 5000 has been selected for the French Air Force Mirage 2000 and the export Mirage 2000-5 


(BCA 1111 main control unit) 146 x 76 x 173 mm 
(BCA 1211 auxiliary control unit) 146 x 47 x 173 mm 
(TDP-500 radio processing unit) 57 x 193 x 380 mm 
(BCSA-500 radio processing control unit) 146 x 38 x 
100 mm 

(BMD-500 security unit) 80 x 60 x 160 mm 

Weight: 

(BER 8500 V/UHF R/T unit) 8.5 kg 

(BER 8700 UHF R/T unit) 7.5 kg 

(BCA 1111 main control unit) 1.3 kg 

(BCA 1211 auxiliary control unit) 1 kg 

(TDP-500 radio processing unit) 6 kg 

(BCSA-500 radio processing control unit) 0.5 kg 
(BMD-500 security unit) 0.8 kg 


Status 
In service on Dassault Mirage 2000 and various other 
platforms. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


THOM’RAD 2000 Control Unit 


The THOM’RAD 2000 control unit is a multipurpose 
VHF/UHF control unit which controls all the Thomson- 
CSF Communications fixed-frequency transceivers. 

It can control two transceivers simultaneously. Pro- 
gramming allows the automatic adaptation of the con- 
trol unit to the transceiver configuration. Mode controls 
provided include frequency setting from 30 to 
400 MHz, 800 preset channels in four fields, Guard 
emergency control and Guard receiver, squelch, power 


The Thomson-CSF SICOP-500 advanced ECCM radio system 


and secure mode control. Preparation of the next fre- 
quency or channel to be used is possible on the second 
line of the display for an instantaneous transfer to the 
active line by a one-touch button. It is NVG-compatible. 


Specifications 

Dimensions: 57 x 146 x 120 mm 
Weight: 1.25 kg 

Power supply: 28 V DC 


Status 
In production. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


THOM’RAD 2000 VHF AM/FM 
Radio 


The THOM’RAD 2000 is a remote-controlled VHF trans- 
ceiver designed for air traffic and air-to-ship communi- 
cations in the. 100 to 173 MHz frequency range with a 
channel spacing of 12.5 kHz. The AM/FM radio can 
operate with direction-finding equipment and sono- 
buoys in anti-submarine warfare and is capable of radio 
relay and voice scrambling. It has basic output powers 
of 15 and 3 W, with a6 mW discrete capability. An inte- 
grated Guard receiver function is incorporated. The 
equipment’s interface could be either ARINC 410 or 
429. The transceiver is suitable for combat aircraft, 
helicopters and maritime surveillance aircraft. The 
transceiver can be controlled by the TC20 control unit. 


Specifications 

Dimensions: 

(transceiver) 197 x 61 x 375 mm 
Weight: 

(transceiver) 5 kg 

Power supply: 22.5-31.5 V DC 
Frequency: 

(transmission) 100-156.975 MHz 
(reception) 100-173.5 MHz 


Status 
In production and service with the French Navy and Air 


Force. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


The THOM’RAD 2000 VHF AM/FM radio 


THOM’RAD 2000 VHF FM Radio 


The THOM’RAD 2000 is a tactical VHF FM remote- 
controlled airborne transceiver designed specifically 
for air-to-ground communications between military air- 
craft and ground forces. 

It covers 30 to 88 MHz. In addition to the standard 
military FM mode, it provides interoperability with 
security forces, with a 12.5kHz step and lower 
frequency deviation mode. 

The Series is capable of KY 58 cyphered voice, 
external homing and radio delay. Nominal power is 
15 W, with a reduced power output of 3 W. 

The transceiver can be controlled by the TC20 
control unit. 


Oe — 
The THOM’RAD 2000 VHF FM radio 
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Specifications 

Dimensions: 

(transceiver) 200 x 100 x 340 mm 
Weight: 

(transceiver) 5 kg 


Status 
In production and in service with the French Air Force 
and Navy on the AS 355. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


THOM’RAD 2000 VHF/UHF Radio 


The main features of the THOM’RAD 2000 are a fre- 
quency range of 100 to 400 MHz, Guard receiver, clear 
or KY 58 secure voice, homing/direction-finding out- 
put, discrete power and remote control. The main cri- 
teria which guided the design were reliability, maintain- 
ability, lightness, low power consumption and the 
ability to adapt to any military platform. 

The THOM’RAD 2000 architecture is centred around 
two printed circuit boards using SMC technology and 
carrying all power supply, transmission, synthesiser 
and main receiver functions and optional Guard 
receiver and control interface functions. The easily 
adaptable mechanical configuration allows installation 
on any type of platform. The optional control interface is 
compatible with MIL-STD-1553 or ARINC 429 buses. In 
the ARINC 429 versions, it is controlled by the TC20 
control unit. 


Specifications 

Dimensions: 356 x 57.15 x 193 mm 
Weight: <4.5 kg 

Power supply: 28 V DC 
Frequency: 

(VHF) 118-156 MHz 

(UHF) 225-400 MHz 

Channel spacing: 12.5 kHz 


Status 
In production. 


Contractor 
Thomson-CSF Communications. 


UPDATED 
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THOM’RAD 5000 V/UHF ECCM 
Communication System 


The THOM’RAD 5000 communication system is 
designed for voice and data transmission. It operates in 
AM and FM clear voice mode as well as ECCM mode 
for voice and data. It covers the VHF and UHF bands 
from 30 to 400 MHz. 

ECCM protection is performed through very fast 
frequency hopping and ciphering, using digital 
modulation and synthesiser technology. The THOM- 
*RAD 5000 communication system is offered with 
embedded COMSEC and TRANSEC modules reduc- 
ing weight and saving installation and integration effort. 
It can also be associated with an external crypto device. 

Data transmission is available for point-to-point links 
or through time division for multiple access protocol, 
using a fast frequency-hopping mode associated 
with error detection and correction procedures for 
transmission reliability and undetectability. 

The THOM’RAD 5000 communication system 
includes the airborne version (TRA 5000). 


Specifications 

TRA 5000 

Dimensions: 90 x 194 x 320.5 mm or 127 x 120 x 
240 mm 

Weight: 7.5 kg 

Power supply: 28 V DC 

Power output: 15 W AM and 20 W FM 


Status 
In production for all versions. 


Contractor 
Thomson-CSF Communications. 


NEW ENTRY 


The Thomson-CSF TRC 9600 VHF/FM secure 
radio communication system comprises the TRC 
9610 transceiver unit (left) and the TRC 9620 
control unit (right) 


TRC 9600 VHF/FM Secure Radio 
Communication System 


The TRC 9600 is a VHF/FM military airborne trans- 
ceiver designed for military platforms with a high ECCM 
protection level ensuring reliable communications in a 
dense electronic warfare situation. It is the airborne 
version of the PR4G ground radio and covers the 
frequency range 30 to 88 MHz at 25 kHz spacing to 
give 2,320 channels. 

The TRC 9600 provides communications protected 
from __ interception, _direction-finding, | jamming, 
listening-in and spoofing. The lightweight and compact 
10 W transceiver embodies frequency hopping, free 
channel search and high-security digital encryption 
functions. 

Its light weight, small size and high reliability result 
from the use of advanced and well-proven technology 
such as powerful and fast microprocessors of the new 
HCMOS 68000 family, VLSI circuits, wide use of sur- 
face mount components and the use of proximity filters 
for co-site operation. 

Frequencies are generated by a digital synthesiser 
with an ultra-rapid acquisition time, driven by a high- 
stability oscillator. Seven channels can be memorised 
and are stored for more than a year. The output power 
can be 10 W, 5 W or 0.5 W depending on the require- 
ment. In the analogue fixed-frequency mode, the TRC 
9600 is directly interoperable with existing VHF/FM 
sets and is provided with a noise squelch. 

The system consists of the TRC 9610 transceiver 
unit, TRC 9620 control unit, shockmount, antenna with 
logic converting unit and power supply. Accessories 
include a KY 58 encryption unit, relay cable, aircraft 
interphone system and fill device. 


Specifications 

Dimensions: 

(control unit) 145 x 76 x 160 mm 
(transceiver unit) 125 x 196 x 340 mm 
Weight: 8 kg 

Power supply: 28 V DC 


Contractor 
Thomson-CSF Communications. 


UPDATED 


AR 3202 VHF Transceiver 


The AR 3202 VHF transmitter/receiver is a member of 
Becker’s 3000 Series avionic systems which feature 
microprocessor control. It provides 760 channels in the 
VHF band which extends from 118 to 137 MHz for civil 
aircraft. This range can be extended to 144 or 152 MHz 
for military aircraft. The system features a non-volatile 
memory and solid-state switches which eliminate 
mechanical contacts, giving increased reliability. 
Opto-electronic switching is employed for frequency 
selection. Frequency generation and display are 
microprocessor-controlled. The display comprises 
two liquid crystal presentations, one of which indicates 
the active channel while the other shows a 
preselected frequency. 


GERMANY 


Additionally the set can be operated using the CU 
3202 remote controller. This is particularly useful in a 
tandem-seat trainer where any frequency selection 
made in one cockpit is displayed in the other. 

The transmitter output power is 20 W and the AR 
3202 is suitable for both fixed-wing aircraft and helicop- 
ters. A version with a remote-control unit, which is more 
suitable for use in tandem-seat trainers, is available. 


Specifications 
Dimensions: 47.5 x 146 x 225 mm 
Weight: 1.3 kg 


Status 
In production and service. 


Contractor 
Becker Avionic Systems. 


UPDATED 


AR 3209 VHF Transceiver 


There are two versions of the AR 3209 transceiver, the 
AR 3209-(09) 5 W system and the AR 3209-(11) 10 W 
system. 

General features include: storage memory for up to 
20 of 760 channels; front panel adjustment of squelch, 
side tone and intercom; LCD display. 

The AR 3209 is an ideal retrofit for the Becker COM 
2000 and is cable, plug and form/fit compatible. 
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Specifications 
Dimensions: 146 x 47.5 x 229 mm 
Weight: 1.2 kg 


Status 
In production. 


Contractor 
Becker Avionic Systems. 
NEW ENTRY 


AR 4201 VHF Transceiver 


The small lightweight AR 4201 offers 760 channels and 
is intended for use in VFR and IFR equipped aircraft. It 
is ideal for installation in gliders and home-built and 
small single-engined aircraft due to its limited power 
requirement and 57 mm round format. 

The equipment has a transmit power of 5 to 7 W. 
A standby frequency and 99-channel memory are 
available and can be easily programmed and recalled. 
The AR 4201 features intercom, panel lighting, voltage 
indicator,an RF input, automatic test routines, a serial 
interface and an optional temperature indication. 


Contractor 
Becker Avionic Systems. 
VERIFIED 


ASI 3100 Audio Selector and 
Intercommunication System 


A member of the Becker 3000 Series avionic systems, 
the ASI 3100 controls four transmitters and up to six 
receivers. By addition of an auxiliary unit, a further six 
receiver units can be added to the audio chain. In differ- 
ent versions the ASI 3100 is capable of either voice- 
operated switch or push-to-talk operation with all other 
stations, voice filter for ADF and navigation systems, 
connection of various types of microphone and emerg- 
ency operation and providing redundancy for the 
transmitter/receiver operation. The intercom amplifier 
has a common bus connecting up to six cabin and 
three cockpit stations. A cockpit voice recorder output 
is incorporated. 

The system is of modular construction and may be 
tailored to precise customer requirements. It is suitable 
for fixed-wing aircraft and helicopters. To achieve maxi- 
mum adaptability, a full range of sub-units has been 


Members of the Becker AS/ 3100 family 


developed to extend the function of the main ASI 3100 
controller to a full cabin communication and passenger 
entertainment system. An intercom amplifier permits 
communication between passengers and crew in noisy 
aircraft such as helicopters, and a service station allows 
communication between the crew and flight attendants 
as well as a public address facility. A tape player, used 
in conjunction with the public address amplifier, is the 
basis of passenger entertainment through headsets or 
loudspeakers. The public address amplifier includes 
one mono or stereo amplifier and a double-tone gong 
which operates when activated by the fasten seat belts 
or no smoking signs. 

An external jack box, which is normally installed in 
the wheel well or any other readily accessible location, 
permits communication between cockpit or flight deck 
and ground crew during starting and departure checks. 

All units operate from a 28 V DC supply. 


Specifications 
Dimensions: 
(main control unit) 38 x 146 x 35 mm 


(auxiliary unit) 29 x 146 x 26 mm 

(cassette player) 57 x 146 x 170 mm 

(service station) 210 x 66 x 115 mm 

(public address amplifier) 129 x 45 x 245 mm 
(external jack box) 117 x 80 x 80 mm 
Weight: 

(main control unit) 0.8 kg 
(auxiliary unit) 0.2 kg 

(cassette player) 1 kg 

(service station) 1 kg 

(public address amplifier) 0.8 kg 
(external jack box) 0.6 kg 
Status 

In production and service. 


Contractor 
Becker Avionic Systems. 
UPDATED 


Operational Data Interface 


The purpose of the Operational Data Interface (ODIN) is 
to establish air-to-air and air-to-ground data transfer 
communication via already existing voice communi- 
cation channels in the HF and VHF/UHF frequency 
ranges. The mode of communication is half-duplex, so 
that ODIN can only transmit or receive information at 
any given time. When data transfer is not taking place 
normal voice communication is possible. 

The ODIN system consists of two LRUs: the elec- 
tronics unit and the control panel. The initiation of 
message transfer via a radio channel and the related 
transmission mode are controlled by the control panel. 
Acknowledge, broadcast, interrogate and automatic 
modes for message transfer are available. 

ODIN features a 68000 communication processor 
and an ADSP 2100 modem processor plus a MIL- 
STD-1553 interface. The data transfer rate is 2,400 
bauds for VHF and UHF and 300 bauds for HF. 


Specifications 

Dimensions: 

(control panel) 132 x 57 x 146 mm 
(electronics unit) 360 x 91 x 194 mm 
Weight: 

(control panel) 0.8 kg 

(electronics unit) 5 kg 

Power supply: 28 V DC 

(EU) 30 W and (CP) 10 W 


Status 
In service with Panavia IDS and ECR Tornado aircraft. 


Contractor 
LITEF GmbH. 


610 Series VHF and UHF Radios 


The Rohde and Schwarz 610 family of VHF and UHF 
radio communication systems comes in two basic ver- 
sions: a single panel-mount cockpit unit or a remotely 
controlled transmitter/receiver with a panel-mounted 
control unit. The controllers for the VHF and UHF vari- 
ants are electrically and mechanically identical. They 
permit parallel operation of both a VHF and a UHF trans- 
mitter/receiver from a single controller and/or the oper- 
ation of a single transmitter receiver from two control 
units. All systems in the 610 series provide not only 
radio telephonic communication but also incorporate a 
16 kbit baseband data transmission and ADF facilities. 

Technical specifications of the VHF and UHF variants 
are virtually identical. Each type has a transmitter power 
output of 10 W at normal supply voltage of 28 V, or 1 W 
carrier wave with a reduced emergency power supply 
of 16 V. Frequency range of the VHF systems is from 
100 to 155.975 MHz and that of the UHF equipments 
from 225 to 399.975 MHz. Guard receivers cover the 
emergency channels of 121.5 and 243 MHz respect- 
ively. Frequency setting increments are 25 kHz in each 
case and the channel spacing is also 25 kHz, although 
in the case of UHF systems the spacing is optionally 
adaptable to 50 kHz. Up to 30 channels, plus the Guard 
channel, may be preselected and a remote frequency/ 
channel indicator is an optional accessory. 

All 610 series transmitter/receivers are compatible 
with one another and the various modules have pre- 
cisely designed interfaces to permit easy replacements 
to be made without need for adjustment. The systems 
are suitable for retrofitting and Rohde and Schwarz 
has produced replacement kits with tailored adaptor 
trays for aircraft such as the McDonnell Douglas F-4F 
and RF-4E. A range of Special-to-Type Test Equipment 
(STTE) is available, with first line test sets which can 
isolate faults down to module level and full-scale 
automatic test equipments for base repair facilities. 


Specifications 

Dimensions: 

(XU 610 VHF cockpit version) 127 x 124 x 165 mm 
(XU 611 VHF remote-controlled) 127 x 124 x 165 mm 
(XD 610 UHF cockpit version) 127 x 124 x 165 mm 
(XD 611 UHF remote-controlled) 127 x 124 x 165 mm 
(GB 600 remote-control unit) 146 x 76 x 110 mm 
Weight: 

(XU 610 VHF cockpit version) 5.2 kg 

(XU 611 VHF remote-controlled) 4.6 kg 

(XD 610 UHF cockpit version) 5.2 kg 

(XD 611 UHF remote-controlled) 4.6 kg 

(GB 600 remote-control unit) 1.9 kg 


Status 
In production. 


Contractor 
Rohde and Schwarz GmbH and Co KG. 


VERIFIED 
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The Rohde and Schwarz 610 VHF/UHF radio 


Have Quick 610 VHF/UHF ECCM 
Radios 


The Have Quick airborne radio is based on the Rohde 
and Schwarz 610 Series of radios. As a retrofit for the 
German Air Force McDonnell Douglas F-4F and RF-4E 
Phantom aircraft, the radio includes UHF Have Quick 
ECCM and its hardware is compatible with Have Quick 
ll. The retrofit adaptor provides an extension to a 


combined VHF/UHF radio. The radio complies with 
STANAG 4246 and is interoperable with Rohde and 
Schwarz Secos 400 Have Quick ground-based or 
shipborne radios. 


Status 
In service in German Air Force McDonnell Douglas F-4F 
and RF-4E aircraft. 


Contractor 
Rohde and Schwarz GmbH and Co KG. 


VERIFIED 


HF 510 Radio System 


The HF 510 is an airborne system for air-to-air and air-to- 
ground communication using AME and SSB to transmit 
voice and data during nap-of-the-earth flying under non- 
line of sight and extreme environmental conditions over 
the whole operational area. Suitable for both helicop- 
ters and fixed-wing aircraft, the system includes types 
for voice and data or voice only and consists of 100 W 
or 400 W HF transceivers, antenna tuning units and 
control units. 

The system features include high-density integration, 
a high degree of modularity and built-in speech 
processor, test programme and silent tuning. 

The XK 510 HF data transceiver, especially devel- 
oped for the German Army Eurocopter PAH-2 Tiger 
helicopter, has passive and active channel analysis, 
automatic channel selection from a preset frequency 
list, adaptive reaction and error detection and correc- 
tion. Modes are fixed channel, adaptive or ECCM. 


Specifications 

Dimensions: 

(GB 510 control unit) 146 x 229 x 165 mm 

(XK 510 D1 transceiver) 223 x 194 x 320 mm 

(XK 516 S1 transceiver) 255 x 194 x 320 mm 

(FK 510 antenna tuning unit) 123 x 194 x 320 mm 
(FK 511 antenna tuning unit) 255 x 194 x 320 mm 
Weight: 

(GB 510 control unit) 4.5 kg 

(XK 510 D1 transceiver) 13.5 kg 

(XK 516 S1 transceiver) 19 kg 

(FK 510 antenna tuning unit) 5 kg 

(FK 511 antenna tuning unit) 5 kg 

Power supply: 

(XK 510 and 515) 28 V DC 

(XK 516) 115 V AC, 400 Hz, 3 phase 

Power output: 

(XK 510) 100 W PEP CW 

(XK 515) 150 W PEP 

(XK 516) 400 W PEP 

Frequency: 2-29.999 MHz 

Channel spacing: 100 kHz 

Preset channels: 100 or any number with computer 
control or cockpit management 


Status 
In production for German Army Eurocopter PAH-2 
helicopters. 


Contractor 
Rohde and Schwarz GmbH and Co KG. 


VERIFIED 


Secos 610 VHF/UHF ECCM 
Radios 


Secos 610.secure radios are designed for airborne and 
land-mobile use and are based on the Rohde and 
Schwarz 610 Series of radios. The Secos 610 features 
digital encryption, medium-speed frequency hopping 
with collision-free operation of a large number of net- 
works and interoperability with the ground-based or 
shipboard Secos 400. The frequency range for ECCM 
Operations is 225 to 400 MHz. There is an additional 
fixed-channel plain language AM option covering the 
100 to 156 MHz VHF band. Channel spacing is 25 kHz. 

The equipment consists of transceivers, control units 
and a key entry device. Control is through a compact 
cockpit transceiver; there are also remote-controlled 
versions. One common unit controls both the UHF and 
optional VHF. Power supply is 28 V DC and power out- 
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put is 15 W on FM. MIL-STD-1553B controlled versions 
are also available. 


Status 
In service in F/A-18 aircraft. 


Contractor 
Rohde and Schwarz GmbH and Co KG. 


VERIFIED 


The Rohde and Schwarz Secos 610 UHF ECCM 
transceiver 


XK 401 HF/SSB Radio 


The XK 401 has been developed jointly by Rohde and 
Schwarz with Siemens AG for the trinational Panavia 
Tornado, with the aim of providing reliable air-to-air and 
air-to-ground communication over long ranges. 

The system covers the HF band from 2 to 
29.999 MHz in 100 Hz increments, providing more than 
280,000 channels, of which any 11 are preselectable. 
All channels are individually selectable by means of 
decade switches. Operational modes are upper side- 
band, A3J (duplex) and continuous wave. Transmitter 
power output is 400 W peak power for modulated trans- 
mission and 100 W in carrier wave mode transmission. 

The XK 401 comprises three basic units: the XK 401 
transmitter/receiver, the GB 401 remote controller and 
the VK 241 power amplifier. Additionally, two optional 
units, the FK 241 antenna tuner and a control frequency 
selector, are available and are recommended for opti- 
mum operation. The system is of modular construction 
and solid-state components are used. 

The transmitter/receiver section uses digital 
synthesis frequency-generation techniques and the 
synthesiser itself is said to possess outstandingly good 
noise characteristics. Two intermediate frequencies, 
72.03 MHz and 30 kHz, are used for both transmission 
and reception paths. The receiver section has auto- 
matic squelch which operates if the HF/SSB level 
exceeds an adjustable threshold. In the transmitter sec- 
tion, the lower sideband is suppressed by mechanical 
filters. Built-in test equipment is incorporated. 

The remote controller, which may be up to 50 m from 
the other major units, contains all necessary system 
controls as well as storage facilities for the 11 preselect- 
able channels. 

Two identical amplifier modules, with a common out- 
put matching circuit, form the power amplifier section, 
this duplication being applied in the interests of reliabil- 
ity. In normal operation both modules are in use and, in 
the event of one module failing, the only consequence 
is reduction of output power rather than total power out- 
put breakdown. Thermal and mismatch overload pro- 
tection circuits, which include open and short-circuit 
protection, are provided. Heat dissipated by the 
amplifier section is extracted by an external ventilator. 

Use of the optional antenna tuner and the control 
frequency selector considerably enhances system 
performance. The former unit matches the base 
impedance of the antenna to transmitter/receiver out- 
put impedance and during reception periods acts as a 
preselector. The control frequency selector is used to 
control the digital tuning information. Average tuning 
time for the system is less than half a second, but use of 
the control frequency selector unit enables tuning infor- 
mation to be stored for all preselected channels and the 
tuning time is thus further reduced. No power is radi- 
ated during tuning, resulting in radio silence being 
maintained during such an operation. 
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Specifications 

Dimensions: 

(controller) 146 x 86 x 165 mm 
(transmitter/receiver) 124 x 194 x 319 mm 
(power amplifier) 257 x 194 x 319 mm 
Weight: 

(controller) 1.8 kg 

(transmitter/receiver) 11.2 kg 

(power amplifier) 17.2 kg 


Status 
In service in the Panavia Tornado. 


Contractor 
Rohde and Schwarz GmbH and Co KG. 


VERIFIED 


XT 3000 VHF/UHF Radio 


The XT 3000 is a combined VHF/UHF air-to-air and air- 
to-ground transmitter/receiver covering the frequency 
ranges 100 to 162 MHz and 225 to 400 MHz, in both FM 
and AM modes for voice and data. Frequency incre- 
ments are spaced at 25 kHz intervals but the channel 
spacing is switchable by increments of 25, 50 or 
100 kHz as required. Transmitter output is 10 W. Up to 
28 operational channels, together with the international 
distress frequencies of 121.5 and 243 MHz, may be 
preselected on remote-control units. The system incor- 
porates built-in test equipment and inputs for special-to- 
type and automatic test equipment. 

The XT 3000 comprises a single VHF/UHF transmit- 
ter/receiver, VHF and UHF amplifiers, two control units 
for remote operation and a_channel/frequency 
indicator. It meets MIL-E-5400 and MIL-STD-810B, -461, 
-462, -463, -781B and VG 95211. 


Specifications 
Dimensions: 2 ATR short plus two % ATR short units 
Weight: 30 kg 


Status 
In production and service. 


Contractor 
Rohde and Schwarz GmbH and Co KG. 


VERIFIED 


XT 3011 UHF Radio 


The XT 3011 represents what may be regarded as the 
UHF section of the XT 3000 system, with which it is 


The Rohde and Schwarz XT 3000 VHF/UHF radio with, from left to right (top), the UHF power amplifier, 
transmitter/receiver and VHF power amplifier. Two control units and a remote frequency indicator are 


shown at the bottom 
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The Rohde and Schwarz XT 3011 UHF transceiver with control units 


almost identical. Exceptions are the lack of a VHF 
transmitter/receiver and appropriate amplifier module 
and the inclusion of an integrated but independent 
Guard receiver. 

Frequency range is from 225 to 400 MHz with a 
frequency spacing of 25 kHz. Channel spacing is norm- 
ally 50 kHz but this may be modified to give 25 kHz 
increments. Modulation mode is AM only. 

The system is operable from either one or two 
remote-control positions and there are three different 
types of controller available. Provision is also made for 
a remote frequency/channel indicator. 


Specifications 

Dimensions: 

(transceiver) %ATR short controllers in accordance 
with MIL-STD-25212 

Weight: 7.5 kg 


Status 
In service. 


Contractor 
Rohde and Schwarz GmbH and Co KG. 
VERIFIED 


Intercom - Audio Management 
Unit (AMU) 1301A 


The Intercom AMU 1301A is designed for use in fighter 
aircraft, transports and helicopters to cater for up to five 
crew members in a net with call and conference 
facilities. 


Specifications 

Dimensions: 

(junction box) 120 x 120 x 250 mm 
(station box) 76 x 146 x 210 mm 
Weight: 

(junction box) 1.4 kg 

(station box) 1.5 kg 

Power supply: 27.5 V DC, 2A 
Bandwidth: 200 Hz to 2.5 KHz 


Contractor 
Hindustan Aeronautics Ltd. 


NEW ENTRY 


INDIA 


Hindustan’s AMU 1301A Intercom 


1996 


Audio Management Unit (AMU) 
1303A 


AMU 1303A is designed for use in fighter and trainer 
aircrafts. 


Specifications 

Dimensions: 

(junction box) 75 x 175 x 180 mm 
(station box) 66 x 145 x 180 mm 
Weight: 

(junction box) 1.4 kg 

(station box) 1.5 kg 

Power supply: 27.5 VV DC,1A 
Bandwidth: 300 Hz to 3.5 KHz 


Contractor 
Hindustan Aeronautics Ltd. 


NEW ENTRY 


COM 32XA HF/SSB 
Communication System 


The all-solid-state modular construction HF/SSB com- 
munication system is designed for air-to-air and air-to- 
ground communication on 2.06 to 29.999 MHz (COM 
326A) or 2.5 to 23.5 MHz (COM 327A). Channel spac- 
ing is 100 kHz and the system has seven in-flight pro- 
grammable preset channels and instant manual 
selection of any channel. 

The salient features of the system include solid-state 
design with software-controlled advanced automatic 
antenna matching, high-stability frequency synthesiser, 
high-power solid-state amplifier with protection against 
high VSWR, high-performance receiver with front panel 
configurable logic, in-flight programming of channnel 
and modes and BITE. 


Specifications 

Dimensions: 

(receiver/exciter) 190 x 194 x 320 mm 

(power amplifier) 190 x 194 x 320 mm 

(ATU for COM 327 and 325) 150 x 180 x 321 mm 
(control unit) 146 x 124 x 102 mm 

Weight: 

(receiver/exciter) 11.5 kg 

(power amplifier) 15 kg 

(ATU for COM 327 and 325) 7.5 kg 

(control unit) 1.5 kg 

Power supply: 

(COM 326A) 200 V AC, 400 Hz, 3 phase 

(COM 325/327/328/329A) 115 V AC, 400 Hz, single 
phase 

27.5 V DC 

(receiver) 100 W DC 

(transmitter) 850 W AC 100 W DC 

Temperature range: —40 to +55°C 

Altitude: up to 65,000 ft 


Status 

The COM 325A is fitted on the Hawker Siddeley 748, 
COM 326A on the Jaguar, COM 327A on the An-32, 
COM 328A on the Do 228 and the COM 329A on the 
I-38. 


Contractor 
Hindustan Aeronautics Ltd. 


VERIFIED 


India—International/ COMMUNICATIONS 13 


COM 105A VHF Transceiver 


The all-solid-state modular construction COM 105A 
VHF transceiver provides air-to-air and air-to-ground 
voice telephony communication in the VHF band 
between 118 and 136 MHz at 25 kHz spacing, giving 
720 channels. Twenty preset channels are available. 


Specifications 

Dimensions: 

(transceiver) 135 x 145 x 247 mm 
(control unit) 104 x 82 x 95.5 mm 
Weight: 

(transceiver) 4.3 kg 

(control unit) 0.5 kg 

Power supply: 27.5 V DC 
(transmit) 108 W 

(receive) 55 W 

Temperature range: —40 to +55°C 
Altitude: up to 65,000 ft 


Contractor 
Hindustan Aeronautics Ltd. 


VERIFIED 


COM 150A UHF Transceiver 


The COM 150A UHF transceiver provides 7,000 chan- 
nels at 25 kHz spacing between 225 and 399.975 MHz 
for radio telephony (A3) transmissions. There are four 
preset channels. 


Specifications ~ 

Dimensions: 121 x 174 x 294 mm 
Weight: 6.5 kg 

Power output: 5 W 

Temperature range: —55 to +55°C 
Altitude: up to 70,000 ft 


Contractor 
Hindustan Aeronautics Ltd. 


VERIFIED 


UHF Communication System - 
COM 1150A 


The AM transreceiver COM 1150A is designed with 
hybridised circuits for improved reliability, reduced vol- 
ume and weight, providing A3 communication in VHF 
band. 


Specifications 

Dimensions: 

(transreceiver unit) 194 x 127 x 250 mm 
(control unit) 80 x 80 x 107 mm 
Weight: 

(transreceiver unit) 5 kg 

(control unit) 0.3 kg 

Operating frequency: 225-399.975 MHz 
Channel spacing: 25 KHz 

No of preset channels: 10 

Type of transmission: A3 

Receiver sensitivity: 97.0 dBm 
Antenna impedance: 52+2 ohms 


Audio output: 100 mw into 150/600 ohms 
Power output: 5 W (nominal) 
Microphone: EM type (150 ohms) 


Contractor 
Hindustan Aeronautics Ltd. 


NEW ENTRY 


HF-SSB Communication 
Transceiver - COM 1330A 


COM 1330A transceiver provides long-range communi- 
cation for transport aircraft, ground attack fighters and 
helicopters. It is designed with state-of-the-art tech- 
niques featuring: microprocessor-based antenna 
tuning for different types of wire, cap and rod antennae, 
frequency synthesis, 100 W solid-state power amplifier 
and hybrid circuits. It provides a separate audio 
channel for SELCAL decoding. 


Specifications 

Dimensions: 

(receiver/exciter) 319 x 120 x 191 mm 
(PA-ATU) 370 x 180 x 191 mm 
(controller) 140 x 146 x 66 mm 

Weight: 

(receiver/exciter) 8 kg 

(PA-ATU) 12.5 kg 

(controller) 0.8 kg 

Frequency: 2-26.9999 MHz 

Frequency stability: +0.8 pom 

Modes of operation: CW, MCW, AM, USB & ISB 
Sensitivity: 

(AM mode) -101 dBm 

(SSB mode) -110 dBm 

Power output: 100 W PEP 

Tuning time: 18s 

Preset channels: 9 

Input power: 22-31 V DC, nominal 27.5 V 
Audio ouput: >50 mW into 600 ohms 


Contractor 
Hindustan Aeronautics Ltd. 


NEW ENTRY 


VUC 201A VHF/UHF System 


The all-solid-state modular construction VUC 201A is a 
standard air-to-air and air-to-ground radio, offering 
2,240 channels between 100 and 155.975 MHz and 
7,000 channels between 225 and 399.975 MHz, at 
25 kHz spacing. The Guard channel can be tuned 
between 238 and 248 MHz and 19 channels can be 
preset. It includes BITE. 


Specifications 

Dimensions: 160 x 155 x 357 mm 

Weight: 13 kg 

Power supply: 27.5 V DC, 100 W Rx, 550 W Tx 
Power output: 10 W VHF, 20 W UHF 
Temperature range: —55 to +55°C 

Altitude: up to 70,000 ft 


Contractor 
Hindustan Aeronautics Ltd. 


VERIFIED 


Multifunctional Information 
Distribution System 


The Multifunctional Information Distribution System 
(MIDS-LVT) is under development by a multinational 
consortium consisting of GEC-Marconi Electronic Sys- 
tems Corporation (USA), Thomson-CSF (France), Italtel 
(Italy), Siemens (Germany) and ENOSA (Spain). These 
companies operate through the prime contractor, MID- 
SCO, an international corporation. An engineering 
manufacturing development contract was awarded in 
March 1994 by the International Program Office. 


INTERNATIONAL 


MIDS is to become the standard NATO interoperable 
data communications system, implementing Link 16 
protocols under STANAGs 4175 and 5516. The MIDS 
terminal will also implement the interim JTIDS message 
specification, to ensure backward compatibility with 
the JTIDS Class 1 terminals which are still in use. 

The MIDS terminal design was derived from experi- 
ence gained in the US JTIDS programme, as well as 
from internal research and development within the 
companies in the consortium. These companies have 
already participated in joint definition and design devel- 
opment studies in MIDS architecture and technology. 


While maintaining full interoperability with the family of 
JTIDS terminals, MIDS is a new generation design that 
will satisfy a broad range of Link 16 applications. To 
allow its use in the latest and future aircraft designs, 
such as Eurofighter 2000, the AMX, Tornado, Rafale 
and the F/A-18, the MIDS terminal has been reduced in 
size, weight, cost and power consumption to less than 
half the size and weight of the present JTIDS Class 2 ter- 
minal. It retains, however, all of the JTIDS capabilities, 
including three-dimensional receiver coverage, 200 W 
transmit power, complete Tacan capability, full relative/ 
geodetic navigation, precise self-identification and 


14 COMMUNICATIONS / International 


The MIDS terminal will incorporate the same functional capabilities as the JTIDS Class 2 terminal, with 


significant decreases in size, weight, power and cost 


1995 


powerful resistance to severe jamming threats. The 
MIDS will basically be a single box terminal with the 
option for a remote power supply. It will have a MIL- 
STD-1553 bus interface, allowing standard interoper- 
ation with designated aircraft systems, plus a high- 
speed optical databus (3910) and X25 and ethernet 
interface capabilities. 

The MIDS terminal is designed around multiproces- 
sor architecture, with industry standard VME and IEEE 
488 busses offering a truly open architecture through 
its modular approach. The current design employs 
ASICs which have been modelled and simulated using 
the approved VHSIC hardware design language. 
Receiver/transmitter modules incorporate the latest 
MMIC technology. The design has been validated 
against the current JTIDS design models. Many of the 
components have been bread-board tested or are 
based on established company products. 


Status 
Under development. 


Contractors 

GEC-Marconi Electronic Systems Corporation. 

Thomson-CSF Communications. 

Siemens AG Communications & Information Systems 
Division. 

Italtel. 

ENOSA, INDRA Group. 


UPDATED 


Airborne Satellite 
Communications System 


Honeywell and Racal Avionics are teamed for the devel- 
opment, manufacture and marketing of a multichannel 
satellite communications system for commercial 
aircraft, fully compatible with ARINC 741. 

The Honeywell/Racal MCS 3000/6000 systems pro- 
vide a three- or six-channel full-duplex voice and data 
communications capability supporting such functions 
as Airline Communications And Reporting System 
(ACARS), Automatic Dependent Surveillance and flight 
deck and passenger telephone and fax commun- 
ications between an aircraft and the ground. 

The MCS 6000 airborne terminal comprises a Satel- 
lite Data Unit (SDU), Radio Frequency Unit (RFU) and 
High-Power Amplifier (HPA), and may be interfaced to a 
variety of high-gain phased-array antenna subsystems 
and voice/data communications devices. 

The SDU performs the functions of system controller, 
data modulation and demodulation, data synchron- 
isation and decoding and voice coding/decoding. 

The RFU performs the functions of down converting 
the received L-band signals to a lower frequency for 
input to the digital processing circuits and up convert- 
ing the modem output signals to the L-band transmit 
frequency for each operational channel. The RFU oper- 
ates in full-duplex mode, simultaneously supporting 
both receive and transmit functions at all times. 

The HPA is a linear power amplifier which provides 
the gain to generate the required output power. The 
output power of the HPA is under the control of the 
SDU. This receives data from the ground station com- 
manding an increase or decrease in output power to 
maintain the satellite signal at a satisfactory level. 

The system operates at L-band frequencies. Signals 
are relayed via the INMARSAT space segment satel- 
lites, linking in to the ground telecommunications net- 
work through a series of dedicated Ground Earth 
Stations (GES). The satellite and GES networks com- 
bine to provide a worldwide communications service. 

MCS 3000/6000 systems support both air-to-ground 
and ground-to-air communications. The systems are 
capable of supporting 9.6 kbytes/s voice, 4.8 kbytes/s 
fax, 2.4 kbytes/s PC modem and 10.5 kbytes/s packet 
data services. Typical applications for these services 
breakdown into the areas of passenger services, airline 
operational and administrative services and air traffic 
control. 


The Honeywell/Racal Satcom system with (left) the radio frequency unit, (centre) the high-power amplifier 
and (right) the satellite data unit 


Passenger services include telephone, fascimile, PC 
and value added data services such as catalogue sales, 
hire car reservations and duty free sales. 

Airline operational and administrative services 
include the ACARS datalink supporting engineering, 
operational and cabin management functions. 

Air traffic control uses include Automatic Dependent 
Surveillance aircraft position reporting. 

MCS 3000/6000 operates in full accordance with 
INMARSAT specifications and type approval has been 
received on all major wide-body aircraft types. 


Specifications 

Dimensions: 

(SDU) 6 MCU 

(RFU) 4 MCU 

(HPA) 8 MCU 

Power supply: 115 V AC, 400 Hz 
Output power: 60 W typical 
Frequency: 

(transmit) 1,626.5-1,660.6 MHz 
(receive) 1,530-1,553 MHz 


Status 

Over 800 MCS systems are on order from over 35 major 
airlines. Installations have been completed on all major 
wide-body aircraft types, such as the Boeing 747, 767 
and 777, Airbus A310, A320, A330 and A340 and 
McDonnell Douglas MD-11, MD-90 and top of the range 
executive aircraft such as the Gulfstream IV and V, 
Challenger 603 and 604 and Falcon 900. 

Integration has been completed with all major 
antenna, ACARS and passenger telephone equipment 
vendors. 

In March 1996 the Racal/Honeywell team was 
named as the US Government’s provider of choice for 
multichannel SATCOM using the MCS-3000/6000 
sytems. The MCS-6000 is also fitted to the Advanced 
Range Instrumentation Aircraft (ARIA) RC-135s. 


Contractors 
Honeywell Inc, Commercial Aviation Systems. 


Racal Avionics Ltd. 


UPDATED 


THOM’RAD 6000 VHF/UHF 
Secure Radio Communication 
System 


The THOM’RAD 6000 secure radio communication 
system is designed for encrypted and unencrypted 
voice and data transmission in simplex or half-duplex 
modes in the 100 to 156 MHz and 225 to 400 MHz fre- 
quency ranges. By using modern synthesiser tech- 
nology and a wideband power amplifier in conjunction 
with suitable frequency-agile filter techniques, an 
extended frequency range, including the VHF air traffic 
frequency band, can be covered by one unit. Spectrum 
efficient modulation techniques support the use of 
25 kHz channel spacing even in ECCM mode. 

In the voice mode 16 kbits/s delta modulation is 
used to digitise speech. It supports a number of differ- 
ent data transmission modes. Apart from continuous 
data transmission modes for synchronous and asyn- 
chronous data with selectable data rates, it is also poss- 
ible to select message-oriented transmission methods 
so that it can be used equally well to serve command 
and control platforms with systems such as the NATO 
Improved Link 11 (NILE). 

Transmission security in data operation is enhanced 
by extensive error control measures matched to the 


particular data operating mode. These enable trans- 
mission errors to be both detected and corrected. 

The main ECCM technique employed by the THOM- 
"RAD 6000 is fast frequency hopping. The call set up 
procedures for achieving frequency-hopping synchron- 
isation take only fractions of a second. They are effec- 
tive even in the presence of severe hostile jamming and 
are secure against deception. In certain operating 
modes there is continuous capability for late sychroni- 
sation to already established radio connections. A time 
synchronised system with high time error tolerance is 
guaranteed. 

With its Transec function, it already provides an effec- 
tive means of encoding voice and data. An encoding 
system compatible with the NATO standard for single 
channel systems is provided for communications 
security. 

An ECCM voice or data message can be interrupted 
while in progress by a higher priority radio message 
and can be received by all posts in a radio network, 
including the original transmitter. The THOM’RAD 6000 
offers simultaneous reception of fixed-frequency and 
frequency-hopping calls to ensure downwards inter- 
operability with conventional fixed-frequency services. 
Frequency-hopping calls are given priority in order to 
suppress intelligent jamming measures. In addition to 
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ECM-resistant operating modes for voice and data, the 
THOM’RAD 6000 offers downwards interoperable 
voice modes such as AM and FM in fixed-frequency 
and first-generation Have Quick | and Il ECCM 
techniques. 

Different versions are under development to meet 
various NATO requirements. In addition to rack- 
mounted naval and ground versions, a 3 MCU airborne 
version is under development for integration into fighter 
and transport aircraft and helicopters. Specifically, 
Rohde and Schwarz is developing a version for the 
Eurocopter Tiger helicopter. All these versions are 
based on the re-utilisation of common modules, in 
order to minimise life-cycle costs. 


Status 
In development. Selected for the Rafale, Tiger heli- 
copter and naval ships and air defence systems. 


Contractors 
Thomson-CSF Communications. 
Rohde and Schwarz GmbH and Co KG. 


UPDATED 


XK 516D HF Airborne Voice/Data 
Radio 


The XK 516D airborne radio is designed for-use in com- 
mercial aircraft. The system provides conventional 
voice and high-speed data air-to-ground, ground-to-air 
and air-to-air communications over long distances. The 
data communication is suitable for aircraft operational 
and administrative communications, as well as air traf- 
fic communications. The XK 516D is a joint develop- 
ment by Rohde and Schwarz and AlliedSignal 
Aerospace. 

The XK 516D consists of the XK 516D1 transceiver 
and the FK 516 antenna coupler. The data modules 
which provide the high-speed data function are fully 
integrated within the transceiver. The voice/data there- 
fore fits within the space of a conventional radio and 
additional space for the data capability is not needed. 

The functioning of the equipment is controlled by the 
integrated test system in which a number of functions 


are continuously monitored. After the test routine has 
been triggered, any faulty module will be located and 
indicated. BITE results are reported to the onboard 
CFDS/CMC system via two ARINC 429 busses. Inter- 
faces to the central maintenance systems of Airbus, 
Boeing and McDonnell Douglas. aircraft are 
implemented in the radio, featuring one part number for 
nearly all aircraft types. 

The XK 516D is designed to meet the requirements 
of ARINC 719 for the voice function and ARINC 753/ 
635 for the data function. The integrated data com- 
munication capability meets the specifications of 
ARINC 753 and 635 and high-speed data communi- 
cation up to 1,800 bits/s user rate is provided. 

To provide full compatibility between existing and 
new equipment and aircraft wiring, multiwire serial 
interface to ARINC 753, conventional ARINC 719 
contro 
I lines and a single wire coaxial interface between trans- 
ceiver and the antenna coupler are available. This 


provides interchangeability between existing voice 
transceivers and the coupler. 

The antenna coupler is a digitally tuned coupler with 
tuning times, typically of less than three seconds. The 
learn mode can provide even shorter tuning times of 
several hundred milliseconds. 


Contractors 
AlliedSignal Commercial Avionics Systems. 
Rohde and Schwarz GmbH and Co KG. 


VERIFIED 


Satcom Conformal Antenna 
Subsystem 


Dassault Electronique produces an antenna subsystem 
for aeronautical communications in the L-band, to meet 
the specific needs of the airline and general aviation 
industry. It is compliant with ARINC 741 and meets 
DO-160C. 

The equipment is composed of two side-mounted 
conformal antennas, two beam-steering units located 
inside the aircraft and the associated diplexer/ 
low-noise amplifier assemblies. 

In order to provide a Satcom system with no oper- 
ational limitations, an antenna with optimised RF 
characteristics has been designed. A large number of 
radiating elements arranged in an optimum pattern 
offers a better combination of high-gain and low- 
sidelobe levels. The thin profile of the high-gain antenna 
results in a negligible drag penalty of less than 0.02 
per cent of total aircraft drag and the antenna sub- 
system is adaptable to all high-gain Satcom avionics 
subsystems available or under development. 


Specifications 

Dimensions: 

(high-gain antenna x2) 566.4 x 495.3 x 7.6 mm 
(beam-steering unit x2) 342.9 x 261.6 x 88.9 mm 
Weight: 

(high-gain antenna x2) 7.5 kg 

(beam-steering unit x2) 8.5 kg 

(LNA/diplexer x2) 3 kg 


Status 
The antenna has received INVARSAT multichannel 
access approval with no restrictions. 

The antenna system is certified on Airbus A300, 
A310, A330 and A340, Boeing 737-300, 747-400 and 
767, Falcon 900 and McDonnell Douglas L-1011 and 
MD-80 aircraft. More than 400 Satcom antenna 
systems have been ordered by over 20 major airlines. 


Contractor 
AlliedSignal Commercial Avionics Systems. 
Dassault Electronique. 
UPDATED 


side-mounted 


The Dassault 
conformal antenna 


Electronique 


Terrestrial Flight 
Telecommunication System 


Rohde and Schwarz and Mors have developed the 
Terrestrial Flight Telecommunication System (TFTS) 
for airline passenger communications based on line 
of sight links to the ground. JETCALL, the TFTS air- 
borne radio equipment, offers integrated voice, fax, 
data transmission and paging. 

TFTS offers global coverage within Europe and for 


other regions of the world. Automatic switchover to sat- 
ellite communications on leaving TFTS coverage is 
possible for airlines wishing to offer passengers world- 
wide services. TFTS allows passengers to make calls 
from the aircraft and to receive calls from the ground via 
a paging service. 

TFTS signals are fully digital, ensuring crystal voice 
transmission, high reliability of data and fax operation 
and the same high level of transmission security as digi- 
tal telephone networks. The system uses_ high- 


frequency signals. Picked up by the nearest ground sta- 
tion of a cellular network, the signals from an aircraft are 
decoded and passed into the public switched tele- 
phone network for transmission anywhere in the world. 
The service will be supported by 40 ground stations 
throughout Europe and additional stations planned for 
other areas. 

The airborne equipment transmits and receives up to 
four channels for voice, fax and data in duplex mode. 
The ground-to-air uplink operates in the 1,800 to 
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1,805 MHz band; the air-to-ground downlink uses 
frequencies in the 1,670 to 1,675 MHz band. 

Airborne equipment consists of a transmit/receive 
unit, modem processor unit, diplexer and antenna 
mounted on the underside of the aircraft. 


Contractors 
Rohde and Schwarz GmbH and Co KG. 
Mors SA. 


VERIFIED 


The Rohde and Schwarz/Mors terrestrial flight 
telecommunication system 
1995 


Airborne Advanced 
Communications System 


The Airborne Advanced Communications System 
(AACS) provides secure airborne communications, 
allowing the use of radio and navigation receivers and 
monitoring of alarm signals on the aircraft. A microcom- 
puterised Communications Switching Unit (CSU) mixes 
and routes individual volume-controlled audio signals 
to the Intercommunications Set Control (ISC) unit. The 
CSU circuits include an audio switching matrix, radio 
interface and control circuitry that can accommodate 
up to 16 operators and 30 radio transceivers, receivers 
and alarm tones. 


Specifications 

Dimensions: 

(CSU) 193.55 x 241.3 x.406.4 mm 
(ISC) 95.2 x 146 x 127 mm 
Weight: 

(CSU) 13.6 kg 

(ISC) 1.13 kg 


Contractor 
ECI Telecom Ltd. 


The airborne advanced communications system 
showing the communication switching unit (rear) 
and the intercommunications set control (front) 


ISRAEL 


Airborne Radio and Intercom 
Control System 


The Airborne Radio and Intercom Control (ARIC) 
system is a communications control system designed 
to meet the requirements of a wide range of military 
helicopters and fixed-wing aircraft. It provides secure 
communications for up to ten crew stations, allowing 
use of intercom and radio equipment and monitoring 
of navigation and audible alarm signals. 

The ARIC system features a remote transmitter 
selection switch capability. This feature, which enables 
remote transmitter selection and keying from a special 
switch mounted on the stick, is for helicopters requiring 
Hands-On Collective And Stick (HOCAS) capabilities 
during nap-of-the-earth flight. 

Each station is able to access five radio transmitters, 
six navigation receivers, one intercom network and four 
alarm signals. There are two modes for remote trans- 
mitter selection: direct selection and sequential selec- 
tion. Extremely low cross-talk allows mixing of secure 
and clear communications channels and the system 
has Vox capability for operation in high noise environ- 
ments. It features independent crew stations, indepen- 
dent selection and volume control for each channel, 
very low intrinsic noise, NVG-compatible front panel 
and sunlight-readable and NVG-compatible optional 
remote status indicator. 


Specifications 

Dimensions: 169.2 x 37 x 36.2 mm 
Weight: 1.09 kg 

Power supply: 22-32 V DC 
Reliability: >6,000 h MTBF 


Contractor 
ECI Telecom Ltd. 


ECI Airborne Relay System 


The ECI Airborne Relay System (EARS) is designed 
to meet the demands of the modern integrated battle- 
field. It serves as an automatic radio relay system for 
voice and data communications and provides reliable 
communications through wide aerial coverage, 


communications in different frequency bands and a 
long-distance link. 

The system operates in the frequency bands 30 to 
87.975 MHz VHF/FM, 116 to 151.975 MHz VHF/AM 
and 225 to 400 MHz UHF/AM. It is simple and quick to 
install on aircraft such as the Boeing 707, 727 and 737, 
Lockheed C-130B, C-130H and P-3C and the Fokker 
F27 and F28. 


Contractor 
ECI Telecom Ltd. 


ICU-12 Internal Communication 
Control System 


The ICU-12 is a 12-channel audio control system which 
provides secure internal communication for up to ten 
crew stations, allowing use of intercom and radio 
equipment and monitoring of navigation and audible 
alarm signals. It is a lightweight and compact high- 
performance system intended for helicopter, transport 
aircraft and light aircraft installations. The system com- 
prises crew station Audio Control Units (ACUs) and 
a central Audio Junction Box (AJB). A full system 
contains 10 ACUs and one AJB. 

Each crew station is able to access remotely up to 12 
channels consisting of two intercom nets, seven radio 


The ICU-12 
showing the audio junction box (left) and two audio 
control units (right) 


internal communications system 


transceivers, one radio navigation channel and two 
alarm tones. The ICU-12 features extremely low cross- 
talk and allows mixing of secure and non-secure com- 
munication channels. The crew stations are indepen- 
dent of one another, avoiding total system breakdown 
due to single station failure, and independent volume 
control is provided for each input channel. 


Specifications 
Dimensions: 

(ACU) 146 x 95.5 x 143 mm 
(AJB) 150 x 101 x 180 mm 
Weight: 

(ACU) 1.5 kg 

(AJB) 2.3 kg 
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Power supply: 22-32 V DC 
Reliability: 4,000 h MTBF 


Contractor 
ECI Telecom Ltd. 


IS-10 Digital Image Processing 
and Communication System 


The IS-10 transmits selected frozen video frames 
through standard narrowband radio sets. Any type of 
TV or FLIR camera may be connected to the system 
and pictures may be presented on almost any type of 
display. Image processing technologies, data compres- 
sion techniques and error correction algorithms pre- 
serve the original quality of the picture and minimise 


transmission time. A specific communication protocol 
enables the same radio device and channel to be used 
for voice and data transmission. Up to 50 pictures may 
be stored in the system memory. A library management 
capability facilitates access and retrieval. 


Specifications 

Dimensions: 193 x 320 x 129.5 mm 
Resolution: 512 x 512 pixels 

Grey scale levels: 4 


Compression: 1:20 
Transmission time: 0.2-32 s 


Status 
In production. 


Contractor 
Elbit Ltd. 


UPDATED 


Giga-Links Digital Communication 
Systems 


Giga-Links is a family of digital communication prod- 
ucts for the transmission of high data rates generated 
by wideband imaging systems. Typical applications 
include airborne observation sensors such as high- 
resolution electro-optical cameras and thermal imaging 
scanners, as well as high-rate ELINT sensors. 
Giga-Links operates at microwave frequencies and 
uses a modular concept; a single-channel imple- 
mentation for rates of up to 150 Mbytes and parallel 
channels for higher rates. Compression techniques are 


used to reduce the data rate when frequency band- 
width is constrained or when higher rate sensors are 
used. 

The channelised airborne transmitter consists of fre- 
quency sources, QPSK modulators and solid-state 
power amplifiers. Error correcting codes are used to 
improve the link performance. A compact and light- 
weight design is used to meet the specific airborne 
requirements. 

The associated ground station consists of a sensitive 
receiving chain with auto-tracking capability. 

For those applications requiring data compression, 
dedicated units are added at the transmitting and 


receiving ends, using an adaptive compression algo- 
rithm implemented in VLSI. The sensor output data rate 
is reduced by up to a factor of four, while maintaining 
the excellent image quality required for reconnaissance 
applications. An extensive monitoring and test cap- 
ability is included in both the aircraft and ground 
installation. 


Contractor 
Elisra Electronic Systems Ltd. 
VERIFIED 


ARC-740 UHF Secure Radio 


The ARC-740 provides UHF communication for air-to- 
air, air-to-ground and ground-to-ground use for plain 
speech and secure speech, using frequency hopping 
at 10 hops/s and data transmissions at 2.4 kbits/s. The 
frequency band from 225 to 399.975 MHz is covered by 
7,000 channels at 25 kHz steps in both AM and FM 
modes; any channel can be manually selected. There 
are also ECCM-protected normal and _high- 
powered modes. There are 99 preset channels and 
a continuous watch is kept on the Guard frequency. 


Specifications 

Dimensions: 

(transceiver) 250 x 127 x 177 mm 
(power amplifier) 190 x 170 x 145 mm 
(control box) 143 x 146 x 124 mm 
Weight: 

(transceiver) 7 kg 

(power amplifier) 4.9 kg 

(control box) 1.8 kg 


The Elta ARC-740 UHF secure radio 


Contractor 
Elta Electronics Industries Ltd. 


Airborne Search and Rescue 
System (ASARS) 


The Tadiran Airborne Search and Rescue System 
(ASARS) is used in the rescue of downed aircrew by an 
airborne platform, special forces pick up, or drop zone 
marking. It facilitates rapid rescue under adverse 
conditions, and is designed for use both in combat 
and peacetime. Both covert and standard beacon 
mode operation are possible, as well as voice 
communication. 

ASARS consists of the ARS-700 airborne system and 
the PRC-434A radio transponder. The system utilises 
advanced range measurement technology, enabling 
accurate and quick survivor location in bad weather 
and difficult or hostile terrain. 

First pass pick up is made possible by the accurate 
azimuth and range measurements provided by the 
lightweight airborne system. A beacon mode sup- 
plements the rescue radio’s special transponder cap- 
abilities, and downed aircrew survival is enhanced 
by the fallback voice communication capability on 
every channel. 

Short burst type interrogations and special modu- 
lation techniques eliminate the dangers of repeated or 
continuous transmissions being picked up by enemy 


The Tadiran ARS 700 airborne search and rescue 
system 


forces. Ten preprogrammed frequency channels, out 
of 3,000 operating frequencies, further enhance secur- 
ity. Up to a million call codes allocated to every radio 
transponder enable selective interrogation, minimising 
the number of transmissions. Several survivors can be 
handled by one airborne system, with each one clearly 
identified. If the selective call code of the transponder 
radio is unknown, it can be automatically retrieved by 


the airborne system via secure algorithms, enabling the 
successful completion of the rescue mission. 

The transponder radio is activated automatically 
upon bail-out, and it can be easily operated with one 
hand by a disabled survivor. The radio is exceptionally 
rugged, compact and lightweight, and simple to use. It 
is powered by a durable lithium battery that provides a 
long operating life. 

The transponder radio is compatible with both the 
Cubic AN/ARS-6V and the Tadiran ARS-700, and oper- 
ates over the 225 to 300 MHz frequency range. The 
beacon mode and default voice capabilities are com- 
patible with other rescue systems and techniques. 

ASARS can be installed in all types of fixed-wing air- 
craft and helicopters, without the need for any aircraft 
modification. It is easy both to install and remove; 
re-installation takes less than 30 minutes. The compact 
control unit mounts in the standard radio slot on 
the instrument panel. System parameters are easily 
programmed using a standard PC interface. 


Specifications 

ARS 700 airborne system 

Dimensions: 

(avionics unit) 190 x 195 x 380 mm 
(control display unit) 100 x 127 x 130 mm 
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(antenna switching unit) 50 x 150 x 150 mm 
(remote display unit) 76 x 76 x 50 mm 

Weight: 18 kg 

Power supply: 28 V DC, 10A 

Power output: 20 W peak (20 W, 2 W, 0.4 W PEP) 


PRC 434 radio transponder 
Dimensions: 186 x 74 x 38 mm 
Weight: 0.9 kg 

Power supply: 

(lithium battery) 15 h at 1:10 T/R ratio 


Power output: 1 W RMS 


Contractor 
Tadiran Ltd. 
UPDATED 


AN/ARC-150(V) UHF AM/FM 
Transceiver 


The AN/ARC-150(V) designation represents a family of 
small, high-performance, lightweight, airborne UHF 
transceivers manufactured by Elmer and based on a 
Magnavox design as well as Elmer’s own research and 
development. It has produced many versions, including 
the 10W panel-mounted ARC-150(V)10, the 10 W 
remote-controlled ARC-150(V)2 and the 30 W remote- 
controlled ARC-150(V)8. 

Elmer has also developed a series of control panels 
and frequency/channel repeaters to meet specific 
installation requirements on different aircraft and heli- 
copters. A feature of this family is ‘slice’ assembly, 
which simplifies maintenance and facilitates growth. 

A series of mounting adaptors has been developed 
and produced to allow the basic ARC-150 transceivers 
to replace older UHF radios such as the AN/ARC-51BxX, 
AN/ARC-109, AN/ARC-52 and AN/ARC-552 without 
any mechanical or electrical modification to the aircraft. 

A version of the ARC-150(V) with ECCM capabilities 
has also been developed using the frequency-hopping 
Have Quick technique. This capability is easily 
implemented by the substitution of the synthesiser slice 
and by minor changes on the control panel unit. No 
mechanical or electrical modifications are required on 
the aircraft. The modified radio retains the normal 
non-hopping mode. 

The ARC-150(V)8 is a development of the basic 30 W 
ARC-150(V) transceiver incorporating the FM modu- 
lation capability by means of an additional slice. This 
facility makes the unit particularly suitable for use with 
data, frequency-shift keying and secure voice modems. 

It has been demonstrated to be fully compatible with 
the Vinson KY-58 system both in AM and FM and in the 
diphase and baseband modes. It has also been 
successfully used as a main component of an airborne 
system for UHF satellite communication. 


Specifications 

Dimensions: 

(10 W panel-mounted RT-1136) 146 x 124 x 193 mm 
(10 W remote RT-1051) 127 x 120 x 183 mm 

(30 W remote RT-1073) 127 x 120 x 291 mm 

Weight: 

(10 W panel-mounted RT-1136) 4.3 kg 

(10 W remote RT-1051) 3.7 kg 

(30 W remote RT-1073) 6 kg 

Power supply: 28 V DC 

Power output: 10 W (30 W for the AN/ARC-150(V)8 
model) 

Frequency: 225-400 MHz 

Channel spacing: 25 kHz 

Preset channels: 20 using electronic memory (MNOS) 
Frequency accuracy: 2 kHz 

Guard receiver: 243 MHz 

Operating modes: AM voice, ADF, homer, secure 
voice/data, ECCM 


Status 

In production and in service with Italian and other 
armed forces. Over 1,000 units have been delivered 
and installed on a wide range of aircraft and helicopters 
including the Panavia Tornado, Aermacchi MB-339, 
Aeritalia G91Y and F-104S fixed-wing aircraft, and 
Agusta A 109, Agusta-Bell 212, Agusta-Sikorsky SH-3D 
and HH-3F and other helicopters. 


Contractor 
Elmer SpA. 


ITALY 


RV-4/213/A VHF/FM Transceiver 


The RV-4/213/A VHF/FM equipment is an airborne 
transceiver suitable for light aircraft and helicopters. It 
is in effect an airborne version of the Italian Army RV-3/ 
213/V which has been repackaged for installation in 
small aircraft. It is compatible with, and equivalent to, 
the Thomson-CSF TRAP-113 and is intended to replace 
equipment of the ARC-131 type. Tuning is fully auto- 
matic and digital over the frequency range 26 to 
72 MHz in 50 kHz steps. Modes of operation are F3E 
FM voice and homing and RF power output is 20 W. 


Specifications 
Dimensions: 320 x 92 x 194 mm 
Weight: 6 kg 


Status 
In production and in service. 


Contractor 
Elmer SpA. 


SRT-170/EB HF/SSB Transceiver 


Following research and development into HF propa- 
gation, Elmer has designed and produced an advanced 
HF/SSB system for aircraft and helicopters. The stan- 
dard system comprises a 100 W transceiver and atuner 
directly connected to an advanced design HF loop 
antenna. 

The transceiver is a scaled-down version of the 
SRT-470F 400 W transceiver developed by Elmer for 
the Panavia Tornado programme, with a slightly modi- 
fied receiver/exciter and a newly designed 100 W RF 
power amplifier which are all contained within a % ATR 
short enclosure. The tuner and loop antenna were 
jointly developed with British Aerospace Dynamics 
Group. 

Extensive ground and flight tests over the last three 
years have used ground mockups and helicopters such 
as the Aerospatiale/Westland Gazelle, Sikorsky SH-3D, 
Agusta-Bell 212 and Agusta A 109, A 129 and CH-47. 

The loop antenna is designed to achieve a high angle 
of incidence in the skywave mode to improve communi- 
cation during helicopter operation near the ground and 
over unfavourable terrain. Attention has been given to 
defining the best geometric configuration and instal- 
lation so as to optimise ground wave and near vertical 
incidence skywave propagation. Extensive _field- 
strength measurements conducted over the HF range 
have demonstrated a significant improvement over the 
current wire antennas. 

The SRT-170/EB comprises an SP-648/SM control 
panel, SP-649/SM receiver/exciter, SP-480/E power 
amplifier, SP-1036 mounting tray and AN16C tuner and 
loop antenna. 

Its main features are all-solid-state technology with 
extensive use of miniaturisation techniques, frequency 
synthesis, fully automatic tuning, free air convection 
cooling, low power consumption, remote-control of 
operating functions by means of a serial bit stream and 
incorporated BIT facilities for continuous and interrup- 
ted self-diagnosis. There is optional compatibility with a 
MIL-STD-1553B databus, channel presetting by associ- 
ated control panel and NATO Link 11 compatibility. The 
SRT-170 has SIMOP (SIMultaneous OPeration of collo- 
cated RF sets) capability with the addition of ancillary 
pre- and post-selector equipments. The tuner is 
mounted externally on the helicopter or aircraft surface, 


to reduce electromagnetic compatibility problems, and 
directly connected to the antenna; there is no limitation 
in distance between power amplifier and tuner. 


Specifications 

Dimensions: 

(receiver/exciter) % ATR short 

(power amplifier) % ATR short 

(control panel) 146 x 85.7 x 125 mm 

Weight: 

(receiver/exciter) 5.1 kg 

(power amplifier) 6.2 kg 

(control panel) 0.9 kg 

(tuner) 4.1 kg 

Power supply: 28 V DC 

(transmit) 450 W 

(receive) 90 W 

RF power output: 100 W PEP and average 
Frequency: 2-30 MHz 

Number of channels: 280,000 

Antenna: loop 

Modes: A2J (CW), A3H (AME), A3J (USB, LSB) 
Tuning: automatic and digital at 100 Hz minimum step 
Tuning time: 2 s typical (including tuner) 


Status 
In current production and in service with Italian and 
other armed forces, with more than 300 units delivered. 


Contractor 
Elmer SpA. 


SRT-194 VHF/AM Radio 


Elmer's SRT-194 is a VHF/AM transmitter/receiver 
covering the 108 to 156 MHz band with channel spac- 
ings of 25 kHz. Up to 20 channels, plus an additional 
Guard channel, are preselectable. The system provides 
air-to-air and air-to-ground communication in AM mode, 
together with modulated carrier wavetone and retrans- 
mit facilities; ADF and homer functions are also 
optionally available by the addition of appropriate ancil- 
lary equipment. The system comprises a transmitter/ 
receiver unit with a remote controller; an additional 
channel/frequency selector can also be provided. 

A modular ‘slice’ style of construction is employed 
and new functions can be incorporated by simply add- 
ing appropriate slices. Construction is all-solid-state 
and miniaturisation techniques are _ extensively 
employed. Power consumption is low and the thermal 
design is claimed to be extremely efficient, so that no 
forced-air cooling supply is required. The system is 
compatible with a wide range of interphone systems 
and identical pin-to-pin connections with Elmer UHF 
systems render the SRT-194 readily interchangeable 
with these without change to aircraft wiring or mount- 
ings. Transmitter output power is 10 W minimum. The 
equipment conforms to MIL-E-5400 Class Il modified 
specification. 


Specifications 

Dimensions: 

(control panel) 83 x 146 x 181 mm 
(transmitter/receiver) 228 x 127 x 127 mm 
(channel/frequency indicator) 83 x 33 x 154 mm 
Weight: 

(control panel) 1.4 kg 

(transmitter/receiver) 4.3 kg 

(channel/frequency indicator) 0.5 kg 


Status 
In production and service. 


Contractor 
Elmer SpA. 


SRT-470F HF/SSB Transceiver 


The SRT-470F was designed to meet the HF/SSB 
requirements of the Panavia Tornado for air-to-air and 
air-to-ground communications and consists of a trans- 
mitter/receiver, a power amplifier/antenna coupler and 
a panel-mounted control unit. The transceiver is fully 
solid-state with advanced circuit techniques such as 
wideband RF amplification. The antenna coupler is 
completely automatic and matches the power amplifier 
output to a notch antenna which is an integral part 
of the aircraft structure. The equipment operates over 
the frequency range 2 to 30 MHz with 280,000 chan- 
nels at 100 Hz spacing and has a power output of 
400 W PEP. 


Specifications 

Dimensions: 

(transceiver) 199 x 261 x 319 mm 

(power amplifier/antenna coupler) 199 x 94 x 319 mm 
(controller) 86 x 146 x 125 mm 


Status 
In service with Italian Air Force Panavia Tornado 
aircraft. 


Contractor 
Elmer SpA. 


UPDATED 


SRT-651 VHF/UHF AM/FM 
Transceiver 


The SRT-651 is an all-solid-state, compact, lightweight 
airborne transceiver covering the 30 to 400 MHz fre- 
quency range and using the most advanced techniques 
in the area of large-scale integration components and 
microprocessors. The system comprises a CP-1200 
control panel, RT-651 receiver/transmitter and optional 
ID-1151 channel/frequency repeater. 

Conceived and designed for airborne use, the 
SRT-651 is also suitable for a wide range of appli- 
cations where space and weight are limited. The flex- 
ible modular ‘slice’ design permits easy assembly and 
disassembly and allows expansion of the operating 


The Elmer SRT-651 VHF/UHF transceiver 
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The Elmer SRT-653 VHF/UHF transceiver is installed on Italian Air Force Tornado aircraft 


functions. The RF power rating can be easily upgraded 
to 30 W by changing the transmitter slice. Different 
interface standards are available, including an Elmer 
serial data interface using control panel CP-1200 or 
MIL-STD-1553B or ARINC 429. 

BIT facilities can be implemented by using different 
plug-in cards for the interface slice. The test result is 
automatically monitored on the control panel display, 
which gives a direct identification of the faulty slice. 

The SRT-651 has facilities for ECCM including 
frequency-hopping (‘Have Quick’ has _ been 
implemented) and spread spectrum pseudo-noise 
modulation. It can be operated with a wide variety of 
ancillaries including homer indicators, VHF/UHF 
direction-finders, UHF emergency beacons, KY-58 
secure voice modems in diphase and baseband 
modes, Elmer SP-1212 ECCM spread spectrum voice 
and data modem, NATO multitone Link 11 data modem 
and FSK modems. Various mountings can be provided 
to retrofit the SRT-651 directly into existing VHF and 
UHF installations. 


Specifications 

Dimensions: 

(RT-651) 126.7 x 120.6 x 224 mm 

(CP-1200) 146 x 57.1 x 150 mm 

Weight: 

(RT-651) 3.5 kg 

(CP-1200) 1.4 kg 

Power supply: 28 V DC 

(transmit) 150 W max 

(receive) 25 W max 

Power output: 

(AM) 10 W 

(FM) 15 W 

Frequency: 30-88 MHz VHF/FM, 108-156 MHz 
VHF/AM, 156-174 MHz VHF/FM and 225-400 MHz 
UHF AM/FM 


Channel spacing: 25 kHz in all bands 

Guard receiver: 40.5, 121.5, 156.8 and 243 MHz 
automatically selected 

Preselected channels: 20 using electronic memory 


Status 

In production for Italian, Brazilian and other armed 
forces and for installation on Alenia/Aermacchi/ 
Embraer AMX aircraft. 


Contractor 
Elmer SpA. 


SRT-653 VHF/UHF Transceiver 


Designed to meet a requirement of the Italian Air Force 
for its version of the Panavia Tornado, the SRT-653 
VHF/UHF transceiver comprises the RT-1051 UHF 
transceiver, SP-1047 VHF _ transceiver, SP-1203 
adaptor/power supply, SP-1204 mounting _ tray, 
CP-1001 control panel and ID-1150 frequency repeater. 

The RT-1051 UHF transceiver belongs to the basic 
ARC-150(V) family. The SP-1047 VHF transceiver has 
been derived by Elmer from this system and maintains 
its general characteristics. 


Specifications 

Dimensions: 

(ID-1150) 86 x 50 x 159 mm 
(SP-1047/RT-1051 on tray) 265 x 155 x 408 mm 
(CP-1001) 146 x 95.2 x 165.5 mm 
Weight: 

(ID-1150) 0.35 kg 

(SP-1047 and RT-1051 on tray) 13.5 kg 
(CP-1001) 1.6 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
(transmit) 320 VA max 

(receive) 140 VA max 

Power output: 10 W 

Frequency: 108-156 and 225-400 MHz 
Channel spacing: 25 kHz 

Preset channels: 17 + 2 Guard channels 


ART 151 VHF/AM Airborne Radio 
Set 


The ART 151 VHF/AM transceiver provides 20 W out- 
put power on 1,599 channels in the 116 to 155.975 
range. It is a solid-state remotely controlled transceiver 
and has been designed to operate in both voice and 
data modes. 

The transmitter is housed in a single short/dwarf 
Ye ATR case, designed for mounting in a radio rack. It is 
assembled on an extremely rugged casting unit which 
provides both mechanical integrity and heat dissipation 
with convection cooling. 


Specifications 

Dimensions: 

(transceiver) 87 x 124 x 319 mm 
(controller) standard ARINC 
Weight: less than 6 kg 

Power supply: 27.5 V DC 
(transmit) 150 W 

(receive) 25 W 

Reliability: 1,050 h MTBF 


Status 
In service on Italian Air Force Panavia Tornado aircraft. 
Contractor 
Elmer SpA. 

UPDATED 
Status 


No longer in production. In service with the Italian Air 
Force. 


Contractor 
Marconi SpA. 
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MIDA Airborne Data Terminal 


The Message Interchange Distributed Application 
(MIDA) is a digital datalink used for data communi- 
cation between manned or unmanned aircraft and the 
ground control station. It is a spread spectrum bidirec- 
tional microwave link structured on a time division 
basis. 

MIDA includes a video processing section com- 
posed of an ADPCM codec for video data bandwidth 
compression and an automatic lock follower unit per- 
forming the automatic tracking of the target selected by 
the command and control station. 

MIDA is able to provide both downlink and uplink 
facilities. Downlink includes codified monochrome 
video data from a 625/50 CCIR standard camera out- 
put or uncodified monochrome video data at a low 
frame rate or MTI, ESM, SAR surveillance radar data 
and telemetry and aircraft status data on altitude, air- 
speed, heading and failures. Uplink includes remote 
command data for camera platform steering com- 
mands, target designation, aircraft flight profile and 
mission updating; and link service data for codified or 
uncodified video mode selection, surveillance data 
retransmission requests, acknowledgement  pro- 
cedures and so on. DME capability is also provided by 
MIDA. 

MIDA operates in the L- or J-bands. It consists of the 
airborne data terminal which has two LRUs: the spread 
spectrum transceiver unit and the antenna unit. 
Besides the microwave, IF and baseband sections, the 
transceiver unit contains the processing units which 


Direction-Finding and Receiving 
System 


The direction-finding and receiving system is designed 
to detect SHF frequencies between 6.4 and 7.1 GHz 
used for video transmissions from ground stations and 
employs a directional antenna to track the transmission 
automatically. The system operates up to a maximum 
aircraft speed of 155 kts and a maximum altitude of 
20,000 ft as an emergency communications system. 

The system consists of separate direction-finding 
and receiving antennas, a DF signal processor, DF con- 
trol panel and monitor on which is displayed the angle 
of ground transmissions relative to the aircraft to an 
accuracy of +5°. One or more optional antenna direct- 
ing systems may be added, to enable the aircraft to 
relay transmissions. 


Contractor 
Tokimec Inc Aero and Defense Systems Division. 


The Tokimec direction-finding and receiving 
system with the receiving and DF antennas 
mounted underneath the ventral surface of an 
S-76 helicopter just aft of the nosewheel. An 
antenna directing system is also mounted on 
each side of the cabin 


The Marconi MIDA airborne data terminal 


perform the video signal bandwidth compression and 
target automatic tracking. The airborne data terminal is 
interfaced via ARINC 429 or MIL-STD-1553 to the 
airborne main computer. 


Contractor 
Marconi SpA. 


PRT 403 Airborne Transmitter 


The PRT 403 comprises the transmitter and a high-gain 
rotating aerial to which the transmitter is connected by 
a waveguide feed. The equipment is completely 
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solid-state including the modulator, except for the 
power amplifier which employs a klystron tube. It is 
used for transmitting mid-course guidance information 
to a missile. 

Both the logic data handling section and the RF units 
employ LSI, thin film and microstrip hybrid circuits, 
multilayer and crossover thick film hybrid circuits, 
allowing extremely small weights and dimensions. 

The main functions of the equipment are periodically 
checked by BITE which is initiated by the system com- 
puter. Major defects and performance degradation are 
detected and displayed to the operator in real time. A 
major failure to the power unit and its auxiliary circuits 
instantaneously operates automatic protection circuits. 

The equipment is designed and manufactured for 
operation in the MIL-E-5400 Class 1B environment. 


Specifications 

Dimensions: 257.1 x 193.5 x 497 mm 
Weight: 25 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 


Contractor 
Marconi SpA. 


UPDATED 


Satellite Communication System 


Toshiba has developed a satellite communication 
system which enables air-to-ground international 
telephone calls from commercial airliners via the 
INMARSAT satellite service. This was the first type- 
approved multichannel operation aeronautical satellite 
communications system in the world. The onboard sys- 
tem consists of radio transceiver equipment for com- 
munication with the INMARSAT satellites via a separate 
antenna and terminal equipment that includes cordless 
telephones and a control display unit. For passenger 
use, up to three telephones can be installed in an air- 
craft and one of the three telephone channels can be 
used in the cockpit. A 600 bits/s data channel is avail- 
able for ACARS data communication for automatic 
dependent surveillance. 


Toshiba has developed LSIs to achieve the com- 
ponent miniaturisation necessary for light compact 
equipment suitable for installation in aircraft. 

The radio transceiver consists of a high-power ampli- 
fier, radio frequency unit and satellite data unit. The 
equipment meets ARINC 741 international standards 
for electronic equipment used in commercial airlines. It 
can receive and send digital voice signals at 
9,600 bits/s, allowing up to three digital voice lines and 
one 600 bits/s digital data line to be connected to the 
system. 


Specifications 
Dimensions: 

(high-power amplifier) 8 MCU 
(radio frequency unit) 4 MCU 
(satellite data unit) 6 MCU 


Status 

The equipment has received supplemental type certifi- 
cation approval for the Boeing 747-400 from the FAA; 
certification for use in other aircraft is pending. The 
equipment is used by All Nippon Airways. 


Contractor 
Toshiba Corporation. 


Link-Y Mk 2 Datalink 


The Link-Y Mk 2 datalink system exchanges system 
track data, management data, status data and com- 
mands between shipborne, land-based and airborne 
units participating in the datalink network. 

Link-Y Mk 2 allows the establishment of a fleetwide 
common tactical database through the exchange of 
real-time and non real-time track data. By exchanging 
management data, such as IFF/SIF reports, information 
difference reports and conflict reports, a complete 
common tactical picture is established. 

The exchange of commands and status data, such 
as force disposition orders, weapon readiness reports 
and force engagement status reports, is an indispens- 
able tool for engagement planning. 

Engagement execution is supported through the 
exchange of commands, such as weapon doctrine 
orders, engagement orders and hold-fire orders. 

Link-Y Mk 2 allows a maximum of 31 units to partici- 
pate in the network. Reporting normally takes place 
using a TDMA method. To each unit, one or more time 
slots is automatically allocated by the net control sta- 
tion. In radio silence mode all units maintain silence but 
urgent messages are transmitted by means of a single 
report. 

The Link-Y Mk 2 terminal can be set in the Link-Y Mk 
1 mode, resulting in complete interoperability with 
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older Link-Y units which lack the automatic slot 
allocation and encryption facilities. 

The system operates on HF, VHF and UHF frequen- 
cies. Effective range is 925 km for HF and line of sight 
for VHF and UHF. 


Specifications 

Dimensions: 

(Link-Y terminal) 57.2 x 194 x 318 mm 

(optional control unit) 146 x 66 x 68 mm 

Weight: 

(Link-Y terminal) 4 kg 

(optional control unit) 0.4 kg 

Power supply: 28 V DC 

Data rates: 300, 600, 1,200, 2,400 and 4,800 bits/s 


Contractor 
Hollandse Signaalapparaten BV, Signaal Special 

Products. 
UPDATED 


Vesta-VC Datalink 


The Vesta transponder receiver system (see entry in the 
Radar section) can easily be extended with a voice 
channel datalink. This makes it suitable for data transfer 


and over-the-horizon targeting for naval vessels or 
ground control stations by using the helicopter. The 
target data is received from the helicopter sensors. 

The datalink is established via an existing communi- 
cations voice channel. The Vesta transponder switches 
the available radio in the helicopter from voice to data, 
after which the data is transmitted via the voice channel 
in a frequency shift keyed signal. 

A receiver extractor and datalink unit on the base sta- 
tion then converts this data to an ‘own position’ refer- 
ence by triangulation of the helicopter position and 
target data, and interfaces the data handling system 
(the weapon control system) with the radar displays. 
Vesta is compatible with all airborne and base system 
interfaces. 


Status 
In production for several navies. 


Contractor 
Hollandse Signaalapparaten BV, Signaal 
Products. 


Special 


C-Band Video/Data Transceiver 


The video/data transceiver is a microwave product that 
provides full-duplex video, telemetry and audio trans- 
missions in point-to-point communications systems. 
Applications for these systems include airborne traffic 
control, security surveillance, coastline surveillance, 
sea rescue, remote surveillance and ship salvage or 
damage assessment. In addition, the transceiver’s ease 
of deployments makes it ideal for use in emergency 
situations. 

A communication link would contain a unit at each 
end of the link. The transceiver can simultaneously 
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transmit video information from TV cameras, telemetry 
data signals and audio, and is compatible with both 
colour and monochrome display equipment. 

Changing the operating frequency is simply a matter 
of reprogramming the built-in frequency synthesiser. 
Channel selection can be either manually, via the inter- 
nal thumbwheel switch, or remotely via an RS-232C 
link. 


Specifications 

Dimensions: 220 x 127 x 64 mm 
Weight: 2.5 kg 

Power supply: 28 VDC +4 V,<1A 


Frequency: 2-6 GHz 

Channels: 20 

Channel spacing: 10 MHz 
Temperature range: —20 to +60°C 
Altitude: up to 25,000 ft 


Contractor 
Plessey Tellumat. 


VERIFIED 


ACA 340 VHF/UHF Airborne 
Radio 


The ACA 340 multimode radio is an airborne tactical 
radio. In addition to the full frequency coverage 
required by modern air forces, the ACA 340 has 
advanced ECCM features such as frequency hopping, 
data transmission and encryption. It is capable of oper- 
ating in extreme environmental and_ electronic 
conditions. 

The control of the radio has been designed to be inte- 
grated into existing avionics, or stand-alone controls 
can be supplied. 


Specifications 

Dimensions: 124 x 385 x 193 mm 

Weight: <8.26 kg 

Power supply: 28 V DC 

Frequency: 30-400 MHz 

Channel spacing: 25 kHz 

Modulation: AM, FM, data, binary FM secure speech 
Preset channels: 99 

Temperature range: —40 to +71°C 

Altitude: up to 70,000 ft 


Contractor 
RDI (Pty) Ltd. 
UPDATED 


ACR 160 Maritime Band Radio 


The ACR 160 VHF airborne panel-mount transceiver 
has been designed to fulfil the most demanding 
requirements in new and existing airborne platforms. It 
operates in the 156 to 162 MHz maritime frequency 
band and complies with the CHO0-CH28 and CH60- 
CH88 international marine frequency allocations. 

The ACR 160 has a capacity of 57 preset channels 
which can be selected via the user-friendly front panel. 
Both active and standby channels are simultaneously 
displayed and transfer is effected via a single push- 
button. It is capable of operating in extreme environ- 
mental and electronic conditions and conforms to 
RTCA DO-160B. 


Specifications 

Power supply: 27.5 V DC, 2 A (typical) 
Frequency: 156-162.025 MHz 
Channel spacing: 25 kHz 
Temperature range: —20 to +55°C 
Altitude: up to 50,000 ft 


Contractor 
RDI (Pty) Ltd. 


UPDATED 


ACR 210 Airborne Radio 


The ACR 210 VHF transceiver has been designed to be 
installed in new aircraft and for retrofit. Its dimensions 
correspond to the ARINC standard for control 
equipment. 

The transceiver is equipped with a wideband trans- 
mitter for operation in the 118 to 136.975 MHz fre- 
quency band and has two frequency displays which are 
microprocessor-controlled. In addition, the ACR 210 
can be controlled via a dual RS-485 bus. 

The ACR 210 can be adapted for tandem operation 
with a TAN 210 tandem controller. 


Specifications 

Power supply: 27.5 V DC, 3.8 A (typical) 
Frequency: 118-136.975 MHz 

Channel spacing: 25 kHz 

Temperature range: —20 to +55°C 
Altitude: up to 50,000 ft 


Contractor 
RDI (Pty) Ltd. 


UPDATED 


22 COMMUNICATIONS/Sweden 


AMR 342 Multichannel VHF/UHF 
Transceiver 


The AMR 342 is a VHF/UHF military airborne trans- 
ceiver designed for air-to-air and air-to-ground com- 
munications under severe electrical and environmental 
conditions. It can use both AM and FM modulation and 
is suitable for speech and data communications in all 
types of military aircraft. 

The transceiver covers the frequency ranges 103 to 
160 and 225 to 400 MHz. The standard carrier output 
for VHF is 25 W AM and 50 W FM, and for UHF 15 W 
AM and 30 W FM. As an option, 25 W AM and 50 W FM 
can also be offered for UHF. 

The AMR 342 comprises a digital frequency 
synthesiser, a main and Guard receiver, solid-state 
transmitters, self-test equipment and a 115V AC, 
400 Hz, 3 phase or 28 V DC power supply, all housed 
within a single unit. 

The frequency synthesiser provides 2,280 VHF chan- 
nels and 3,500 or 7,000 UHF channels, selectable by 
means of a binary code from a control box or frequency 
selector. Cooling is provided by built-in air ducts 
connected to the aircraft central cooling system. For 
normal use no cooling is required. 


Specifications 

Dimensions: 194 x 124 x 319 mm 

Weight: 12 kg 

Power supply: 115 V AC, 400 Hz, 3 phase or 28 V DC 
Modes: AM and FM 

Frequency: 103-160 and 225-400 MHz 

Number of channels: 5,780 or, optionally, 9,280 
Channel spacing: 

(VHF) 25 kHz 

(UHF) 50 or 25 kHz 

Temperature range: —40 to +70°C 

Altitude: up to 100,000 ft 

Reliability: 1,500 h MTBF 


Status 

Produced between 1976 and 1987 for Royal Swedish 
Air Force Saab 35 Draken, Saab 37 Viggen aircraft and 
several helicopter types. The AMR 342 has also been 
delivered to other air forces, including those of some 
NATO nations. Under a 1977 licence agreement 
between Bofors and GEC-Marconi Avionics, a version 
of the AMR 342, designated the AD1340, has been 
produced for Royal Air Force Nimrod aircraft as a UHF- 
only equipment. 


Contractor 
CelsiusTech Electronics AB. 


VERIFIED 


AMR 345 VHF/UHF Transceiver 


The AMR 345 is a small VHF/UHF AM/FM panel- 
mounted radio for speech and data communications, 
covering the frequency range 104 to 162 and 223 to 
408 MHz, with 25 kHz channel spacing. It has an ECCM 
capability and is designed to operate in a secure voice 
system. Transmitter output power is 10 W in the AM 
mode and 15 W in FM. The equipment is designed for 
use in air, sea and ground applications. 

The transceiver memory has a flexible storage capa- 
city for up to 1,000 preset channels. These channels 
can be used for immediate access to all frequencies at 
all air bases. The keyboard is used for selecting the pre- 
set frequencies, as well as for manual setting. A BIT 
facility performs a go/no go test in the aircraft. 

An autonomous system is formed by the transceiver, 
a 28 V power supply, a headset and an antenna. It is 
also operable with other systems in the aircraft by 
means of a serial data control link. The microprocessor 
contro! allows easy adaptation of the transceiver 
(including the front panel function) to any system con- 
figuration. Preset channels and data back-up are stored 
in an electrically reprogrammable non-volatile memory. 

The transceiver is hardened to ensure full operation 
after EMP exposure. ECCM capability is provided by 
use of an external ECCM control unit which can be 
designed in accordance with customer requirements. 

The transceiver is designed to meet applicable MIL 
standards. 


SWEDEN 


The AMR 345 panel-mounted VHF/UHF transceiver 


Specifications 

Dimensions: 

(transceiver) 230 x 146 x 76 mm 

Weight: 3.5 kg 

Frequency accuracy: 5 ppm (-40 to +70°C) 


Status 

In production. The AMR 345 is included in the com- 
munication system for the JAS39 Gripen aircraft for 
the Royal Swedish Air Force, and has also been 
selected for re-equipping the Saab 105 (SK 60), Saab 
J32 Lansen, Saab SK 35 Draken, C-130 Hercules, the 
Eurocopter Super Puma helicopter and the CASA 
C-212 transport aircraft. The radio is expected to 
find additional applications in maritime and ground 
communication systems. 


Contractor 
CelsiusTech Electronics AB. 


VERIFIED 


AMR 345 Dual and Multicommand 
VHF/UHF Airborne Radio System 


The CelsiusTech Electronics AMR 345 dual and multi- 
command system is designed for trainers, transport air- 
craft and helicopters. It consists of the AMR 345 
VHF/UHF AM and FM speech and data transceiver and 
the AMR 349 control units. Performance character- 
istics are as for the single AMR 345 VHF/UHF 
transceiver described above. 


Bits 


It features easy handling between instructor and trai- 
nee without any priority switches, the latest command 
being valid, extensive non-volatile reprogrammable 
memories for up to 1,000 channels and BIT. 

The AMR 345 is designed to be operated under the 
worst flying conditions with a minimum of time and 
attention required by the pilots. In the trainer installation 
the trainee has full command over the frequency selec- 
tion, as in front line aircraft, and the instructor is fully 
informed on what the trainee is doing and can at any 
time take control himself. 

The AMR 345 is reprogrammable in the aircraft by 
means of a fill gun. 

In the manual frequency mode a keyboard gives 
access to any frequency in the VHF or UHF bands. AM 
or FM is selected by a separate switch on the panel. In 
the preset mode, a keyboard gives direct access to 
1,000 channels and can be used for immediate access 
to different services at all available airbases. The con- 
trol features may be adjusted according to customer 
requirements via software modifications and change of 
key-tops. One version of the equipment includes VHF 
and UHF Guard channels. 


Specifications 

Dimensions: 

(transceiver) 76 x 146 x 230 mm 
(control unit) 76 x 146 x 40 mm 
Weight: 

(transceiver) 3.5 kg 

(control unit) 0.65 kg 

Power supply: 16-32 V DC 
Power output: 

(AM) 10 W 

(FM) 15 W 


/ 


TRANSCEIVER VHF/UHF 
ABR 348-4 


The AMR 345 VHF/UHF transceiver dual command version 


Frequency: 104-162 and 223-408 MHz 
Channel spacing: 25 kHz 


Status 

Dual and multicommand radio systems are fitted in the 
Pilatus PC-7 and PC-9, Hawker Siddeley HS 125, Gates 
LearJet and Falcon F20. 


Contractor 
CelsiusTech Electronics AB. 


VERIFIED 


AMR 372 Airborne Power 
Amplifier 

The AMR 372 is designed to meet the requirements for 
spread spectrum communications with high output 


power, and is a broadband non-tuned power amplifier 
whose output is proportional to the input power. This 


means that the AMR 372 is ideally suited as a booster 
for both AM and FM transmitters as well as for medium- 
speed frequency-hopping and direct sequence spread 
spectrum communications. 

The AMR 372 is designed to fit existing and new 
radio equipment. The only control signals needed are 
TX/RX and VHF/UHF. The AMR 372 is powered froma 
single 24-28 V DC power source and has built-in circuits 
for functional monitoring which automatically reduce 
the output power or set the unit in bypass mode to 
maintain optimal performance in case of a fault. Fur- 
thermore, it is protected against any mismatch at the 
RF output connector. The output power will be reduced 
gradually for standing wave ratios greater than a preset 
value. The AMR 372 has built-in protection against over- 
heating which will gradually reduce the output power if 
the airconditioning fails or is inadequate. 


Specifications 

Dimensions: 124 x 194 x 384 mm 
Weight: 12.5 kg 

Power supply: 24-28 V DC, 30A 
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Power output: 
(AM) up to 80 W 
(FM) up to 150 W 
Frequency: 

(VHF) 100-162 MHz 
(UHF) 225-400 MHz 


Status 
Prototype version in development. 


Contractor 
CelsiusTech Electronics AB. 


VERIFIED 


CONTRAN - VHF Radio Anti 
Blocking System 


CONTRAN is a dual-function avionics system, the pri- 
mary purpose of which is to prevent simultaneous or 
conflicting VHF radio transmissions between aircraft 
and Air Traffic Control. 

CONTRAN operates by monitoring any _ trans- 
missions which are in progress on a specific frequency 
as a pilot tries to initiate a transmission. It will then if 
necessary inhibit the attempted transmission and make 
the pilot aware that it has done so. The pilot can then 
re-transmit after the preceding transmission has been 
completed. 

The unit’s secondary purpose is to guard against 
unintentional transmissions by alerting the flight crew 
to an on-board ‘stuck microphone’ which is then auto- 
matically terminated if appropriate. 


UNITED KINGDOM 


Specifications 

Standards: FAA TSO-C122, TSO-C128; RTCA DO207, 
DO209; Eurocae ED67, ED68 

Size: 1 MCU Standard ARINC 600 Mounting 

Weight: <2.5 kg 


Status 
CONTRAN has been ordered for delivery in 1996 by 
Britannia Airways Ltd for its entire fleet of 757/767 
aircraft. 


Contractor 
British Aerospace Systems and Equipment. 


NEW ENTRY 


Se 


CONTRAN-VHF radio system 


1996 


Series 7-202 HF Airborne 
Receiving System 


The Series 7-202 HF receiving system comprises a 
Type 7-202-1 HF receiver and Type 19-197 active 
antenna. The system is designed to provide worldwide 
reception of transmissions. 

The Type 7-202-1 is a fully synthesised HF receiver 
capable of receiving transmissions anywhere in the 
long, medium or short wavebands. The Type 19-197 is 
a high-efficiency low-noise active antenna providing 
continuous coverage of the long, medium and short 
wave and VHF/FM broadcast bands. The antenna is 
protected against low-level lightning strikes. 

The receiving system is fully automatic in operation 
and, once the desired service has been selected, it will 
automatically search out and tune to the best available 
transmission anywhere in the world. A database pro- 
grammed into the receiver contains details of the cover- 
age areas of all the available transmitters together with 
their frequencies and times of transmissions. The 
receiver, by interrogating the aircraft’s navigational 
computer, obtains latitude and longitude, together with 
time of day. Using this information, the receiver tunes 
through available transmissions and, using its inbuilt 
signal quality measuring circuits and algorithm, deter- 
mines which transmission offers the best quality and 
tunes the receiver to the appropriate frequency. The 
resulting audio is then output for distribution over the 
aircraft audio system. The inbuilt microprocessor con- 
tinuously monitors the quality of the received signal 
and, should the quality deteriorate for any reason, the 
radio will automatically retune to any better quality 
transmission which may be available. 

The receiver may be programmed with the world- 
wide coverage information for two different services 
which are selected by a single control line. Pro- 
gramming of the receiver's database to define the 


transmissions available, together with their broadcast 
times and frequencies, is accomplished with a user- 
friendly database program incorporating a graphical 
user interface. This program runs on an IBM PC and 
once completed may be downloaded directly into the 
receiver, enabling any operator to adapt the receiver to 
meet the specific needs of passengers and routes. A 
trace program built into the receiver records the selec- 
ted frequencies and received signal strengths, thus 
enabling fine tuning of the database to ensure optimum 
performance. 


Specifications 

Weight: 

(antenna) 2.5 kg 

(receiver) 1.8 kg 

Power supply: 28 V DC, 500 mA max 
Frequency: 150 kHz-108 MHz 
Channel spacing: 5 kHz and 9 kHz 


Contractor 
Chelton (Electrostatics) Ltd. 


VERIFIED 


Type 12-190-11 Hi-Gain 
Broadband Antenna 


The 12-190-11 tuned hi-gain broadband antenna pro- 
vides VHF and UHF AM and FM reception and trans- 
mission from a 228.6mm blade. Electrical design 
consists of a series of printed circuit inductors that are 
used to resonate a capacitive radiating element to the 
required frequency of operation. Switching of the 
inductors in and out of circuits is by PIN diodes which 
are themselves controlled by logic levels derived from 
a separate Series 7 PIN logic. Frequency setting 


information is initially derived from the associated trans- 
ceiver and translated into the correct antenna tuning 
code by the logic converter. All tuning is solid-state, vir- 
tually instantaneous and totally radio silent, making the 
12-190-11 compatible with frequency-hopping secure 
speech ECCM communications systems. Since the 
12-190-11 is tuned through the 30 to 400 MHz band, it 
can provide additional selectivity for receivers having 
wideband RF outputs. 

Mechanical construction of the 12-190-11 uses an 
advanced composite one-piece glass-reinforced shell 
moulding with an internal printed circuit board contain- 
ing all tuning, matching and switching circuits. Design 
integrity of the 12-190-11 provides, in a single structure, 
a highly efficient ARC-182, ARC-186 plus ARC-164 or 
AD3400 antenna system suitable for both helicopters 
and high-performance fixed-wing aircraft. 


Specifications 

Weight: 

(antenna) 1.3 kg 

(logic converter) 0.6 kg 

Frequency: 30-88, 108-174 and 225-400 MHz 
Impedance: 50 ohms nominal 

Radiation: nominally omnidirectional 
Polarisation: vertical (when vertically mounted) 


Contractor 
Chelton (Electrostatics) Ltd. 


VERIFIED 


805 Series UHF Transceivers 


The 805 is a fully synthesised UHF transceiver covering 
the frequency range 225 to 399.975 MHz. The state-of- 
the-art design provides both AM and FM 
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communications, together with a dedicated guard 
receiver to monitor the 243 MHz distress frequency. 
When used with the Chelton 715-7 control unit and a 
suitable UHF antenna, such as the Chelton type 16-1 or 
any other Chelton multiband antenna, the 805-1 offers a 
complete AM/FM communications system suitable for 
connection to the aircraft audio system. The 805-2 vari- 
ant provides a datalink capability. 

The use of software variables in the design permit the 
implementation of user-specific requirements through 
simple reprogramming. This ability, coupled with the 
inbuilt growth facilities, enables the design to be readily 
configured for a wide variety of applications addressing 
interfaces such as microphone sensitivity and audio 
output levels. These variations are indicated by a suffix 
to the transceiver part number. A typical system com- 
prises the following units: 805-1, UHF transceiver; 
715-7, control unit; 715-7S, slave control unit; 27601, 
mounting tray; optional, remote fill gun. 

The 715-7 control unit provides control of the trans- 
ceiver’s operating mode and frequency. Selection of 
the operating frequency may be either by direct entry of 
the desired frequency or by recalling a stored channel. 
Up to 100 frequencies can be stored in the transceiver. 
Each stored channel can be assigned a separate trans- 
mit and receive frequency for half-duplex operation and 
compatibility with satellite Communication systems. 
Alternatively the transceiver can be controlled by a 
simple command set supplied via an RS-422 databus. 

For users who wish to change the stored frequencies 
on a regular basis a remote fill gun is available. A 
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Chelton 805 Series UHF transceivers 


computer program running on a PC compatible com- 
puter permits the desired frequencies to be assigned to 
any channel number. The database is then down- 
loaded to the 715-7 controller in a few seconds via an 
infra-red link using the remote fill gun. This enables a 
complete fleet of aircraft to be updated in a matter of 
minutes without the need to remove any equipment 
from the aircraft. 

For installations requiring dual-control units a slave 
control unit, the 715-7S, is offered. When the main con- 
trol unit is in control the slave control units acts as a 
remote readout unit. Control of the system can be 
passed from the main control unit to the slave control 
unit and the main control unit will then act as the remote 
readout unit. Control units can be provided with lighting 
options, including NVG-compatibility, to match cockpit 
specifications. 


The datalink communications transceiver variant, 
805-2, is rated to provide a 100 per cent transmit duty 
cycle. 

805 Transceivers are compatible with Chelton 930 
Series direction-finders. 


Specifications 

Transmitter 

Power output: 10 W nominal 
Frequency response: 

(voice) 300 Hz-3 kHz at +3 dB 

(data) 100 Hz-10 kHz at +3 dB 
Sidetone level: 5.0 Vrms into 150 ohms 


Main receiver 

Sensitivity: <3.0uV for 10 dB (S+N)/N at 30% AM 
<1.5uV for 10 dB SINAD at +3 kHz FM 

Audio response: 

(AM voice) 300 Hz-3kHz at +3 dB 

(FM voice) 300 Hz-3 kHz at +3 dB 

(adf) 100 Hz-6 kHz at +3 dB 

(AM data) 100 Hz-10 kHz at +3 dB 

(FM data) 100 Hz-10 kHz at +3 dB 


Guard receiver 
Sensitivity: <3.0 V for 10 dB (S+N)/N at 30% AM 
<1.5 V for 10 dB SINAD at +3 kHz FM 


Contractor 
Chelton (Electrostatics) Ltd. 
NEW ENTRY 


ACCS 3100 Audio Management 
Unit 


The ACCS 3100 Audio Management Unit (AMU) pro- 
vides complete integration of audio selection, aural 
warnings generation and speech recognition functions 
within a single unit. Selections and control are normally 
provided via the MIL-STD-1553 avionics databus from 
an integrated avionics suite, although a dedicated 
control panel can also be offered. 

The AMU implements all the intercommunications 
functions required on the next generation of military air- 
craft such as the Eurofighter 2000 or for avionic 
upgrades to existing aircraft. Intercommunication is 
provided between radios, navaids, pilot, co-pilot, 
ground crew, recorders and the avionics system status 
outputs which activate aural warnings. Digital signal 
processing techniques effect noise tracking voice- 
operated switching for hands-free intercom, and noise 


filtering and voice operated gain adjustment devices 
ensure audio signals routed to transmitters are of 
optimum clarity and modulation. 

Aural warnings include voice warnings as well as 
attentions and tones, as commanded by external status 
inputs from dedicated discretes or via a MIL-STD-1553 
databus. Voice warnings storage for up to 200 
messages is currently provided. Digitised voice output 
of status and informatory data can also be activated by 
direct voice input commands from the aircrew. 

Direct voice input uses speech recognition algor- 
ithms within the AMU to ensure accurate performance 
despite ambient cockpit noise and stress-induced 
voice variations. A programmable 600 word vocabu- 
lary, together with a dynamic syntax pointer responsive 
to avionics system status, gives sufficient flexibility to 
meet most demanding applications. 

The AMU uses a powerful Ada-programmed 68020 
processor, running BIT as well as normal operating 


programs; a non-volatile maintenance memory is avail- 
able to store fault data. The AMU databus interface is 
compatible with MIL-STD-1553B, STANAG 3838 and 
STANAG 3910 fibre optic databus protocols. 


Specifications 

Dimensions: 380 x 200 x 124 mm 
Weight: 7.7 kg 

Power: 100 W 

Processing: 30 Mips 


Status 
In service. Also selected as the comms and audio 


management unit for the Eurofighter 2000. 


Contractor 
Computing Devices Company Ltd. 


UPDATED 


PTR 1721 V/UHF Radio 


The PTR 1721, a combined VHF and UHF radio 
covering the UHF band from 225 to 400 MHz and the 
VHF band from 100 to 156 MHz, is designed for all 
types of military aircraft. The ability to communicate on 
VHF in addition to UHF offers increased flexibility to air 
forces which, on occasion, may need to operate from 
civil airfields equipped with VHF facilities only. The PTR 
1721 has been chosen for the RAF Panavia Tornado 
aircraft. 

The PTR 1721 offers up to 9,240 channels, 2,240 on 
VHF and 7,000 on UHF. Channel spacing in the VHF 
band is at 25 kHz and standard spacing in UHF is at 
50 kHz although an optional interval of 25 kHz spacing 
is available. Frequencies are selectable directly from 
the remote-control unit which also provides preselec- 
tion of up to 17 channels with the addition of the UHF 
and VHF Guards at the international distress frequen- 
cies of 243 and 121.5 MHz respectively. Frequency 
synthesis techniques ensure good frequency stability 
and channel selection characteristics. 

The system is entirely solid-state in construction and, 
wherever possible, employs conventional technology in 
the interests of reliability enhancement. The receiver is 
varactor tuned and the frequency synthesiser is 
compared against a single reference oscillator. 

A sealed case houses the transmitter/receiver unit 
and access to the modules is gained by removal of the 
sides of the case, to which the modules themselves are 
attached. Heat is conducted from the modules via the 
chassis, which acts as a heatsink, to the sides of the 
case and hence to external air. Forced-air cooling is 


directed through the mounting tray installation which 
also acts as a vibration insulator. Forced-air cooling 
may be dispensed with in less demanding aircraft 
environments. 

Switching for dual-control operation is external to the 
system and in two-seat aircraft identical control units 
are installed at each crew position. Options include an 
antenna lobe switch for azimuth homing requirements 
and a UHF antenna switch for automatic direction- 
finder operation. 

Recently the company has introduced an optional 
modification which is available for both in-service and 
new radios. This modification provides a frequency- 
hopping capability which gives a significant improve- 
ment in communications performance when the radio 
is operated in a jamming environment. 

The environmental temperature range extends from 
-40 to +70° C ambient and the normal operational alti- 
tude is to a maximum of 50,000 ft, although operation is 
possible for short periods up to altitudes of 70,000 ft. 


Specifications 

Dimensions: 

(controller) 94 x 145 x 175 mm 
(transmitter/receiver) 125 x 194 x 339 mm 
Weight: 

(controller) 1.8 kg 

(transmitter/receiver) 11.25 kg 


Status 
In production and in service in Royal Air Force Panavia 
Tornado aircraft. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronics 
Systems Division. 


UPDATED 


PTR 1741 VHF/AM Radio 


The PTR 1741 equipment may be regarded as the VHF 
counterpart. of the GEC-Marconi Radar and Defence 
Systems PTR 1751 system, both units being members 
of the same family of GEC-Plessey military airborne 
radios. Covering the frequency range from 100 to 
155.975 MHz, the PTR 1741 provides 2,240 channels 
at 25 kHz separation. If desired, however, channel 
spacing can be set at steps of 50 kHz to ease interface 
with older equipment which does not have the same fre- 
quency stability as the new generation systems. As in 
the case of the PTR 1751, the PTR 1741 is available 
with a choice of manual or manual/preset control unit; 
however, only a single power output level of 10 W is 
available. 

The PTR 1741 shares a number of common features 
with the PTR 1751 with regard to build standard, oper- 
ating range, options and so on. Both are suitable for 
dual UHF/VHF installation, their electrical interfaces 
and mechanical dimensions being identical. A single 
controller may be used to operate the two transceivers 
in such a dual installation. 


Specifications 

Dimensions: 

(manual controller) 146 x 48 x 108 mm 
(preset controller) 146 x 95 x 108 mm 
(transmitter/receiver) / ATR short x 160 mm 
Weight: 

(manual controller) 0.7 kg 

(preset controller) 1.4 kg 
(transmitter/receiver) 5 kg 

(Guard receiver module) 0.3 kg 


Status 
No longer in production but still in service. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronics 
Systems Division. 


UPDATED 


PTR 1751 UHF/AM Radio 


The PTR 1751 is a lightweight UHF/AM radio designed 
for all types of military fixed-wing aircraft and helicop- 
ters. It provides 7,000 channels in the frequency band 
225 to 399.975 MHz at a channel spacing of 25 kHz 


and is available with either 10 or 20 W transmitter out- 
puts. Channel spacing of 50 kHz is available as an 
option. 

Both versions comprise a single transmitter/receiver 
unit with either a manual controller or an optional man- 
ual and preset controller. Each controller provides full 
selection of the range of 7,000 channels together with 
control of the built-in test functions; the manual/preset 
unit additionally permits preselection of up to 30 chan- 
nels, plus Guard frequency, through incorporation of a 
non-volatile memory store. A remote frequency and 
channel indicator is also available. 

Options include continuous monitoring on the 
243 MHz international distress frequency via a separate 
Guard receiver module which plugs directly into the 
main transmitter/receiver chassis, an external homing 
unit and a wideband secure speech facility which 
requires no additional interface equipment. 

Recently the company has introduced an optional 
modification which is available for both in-service and 
new radios. This modification provides a frequency- 
hopping capability which gives a significant improve- 
ment in communications performance when the radio 
is operated in a jamming environment. 

The PTR 1751 conforms generally to DEF- 
STAN-07-55 and operates satisfactorily over a temper- 
ature range from -35 to +70° C. It is of all-solid-state 
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modular construction with high reliability as a principal 
design aim, and GEC-Marconi Radar and Defence 
Systems claims a current MTBF of 800 hours. 


Specifications 

Dimensions: 

(transmitter/receiver) 

(10 W version) % ATR short x 160 mm high 
(20 W version) % ATR medium x 160 mm high 
(manual controller) 146 x 48 x 108 mm 
(preset controller) 146 x 95,x 108 mm 
Weight: 
(transmitter/receiver) 

(10 W version) 5 kg 

(20 W version) 6.7 kg 

(preset controller) 1.4 kg 

(manual controller) 0.7 kg 

(Guard receiver module) 0.3 kg 


Status 
In production and service. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronics 


Systems Division. 


UPDATED 


AD120 VHF/AM Radio 


Originally designed for civil aviation applications by the 
King Radio Corporation in the USA, GEC-Marconi has 
requalified this VHF/AM system for military roles and, 
manufacturing under licence from King, markets the 
system under the designation AD120. It is installed in 
most UK military fixed-wing aircraft and helicopters and 
has also been supplied to a number of overseas 
customers. 

Covering the frequency band 118 to 135.975 MHz, 
the AD120 provides 720 channels at a channel spacing 
of 25 kHz. Services provided are double sideband AM 
voice communication. Power output can be varied 
between 10 and 20 W. The system is an all-solid-state 
design of modular construction and is designed for 
easy installation and maintenance. It is also exception- 
ally simple to operate. The system’s standard remote 
controller possesses only five controls: an on-off 
switch, volume control, a test button and two rotary 
switches for frequency selection. Tuning is instan- 
taneous. Automatic squelch and gain control eliminate 
the need for manual adjustment. 

The self-test facility may be used during operation as 
a confidence check. 


Specifications 

Dimensions: 

(transmitter/receiver) 60 x 127 x 315 mm 
(controller) 146 x 47 x 90 mm 

Weight: 

(transmitter/receiver) 2.3 kg 

(controller) 0.6 kg 


Status 
In production and service. More than 3,000 systems 
have been ordered to date. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


AD190 (ARC-340) VHF/FM Radio 


The GEC-Marconi AD190 radio, a company desig- 
nation for the ARC-340 system, is a tactical VHF/FM 
equipment designed specifically for air-to-ground com- 
munication between military aircraft and ground forces. 
It is in service with the UK armed forces, in conjunction 
with Army Clansman VHF equipment, and is in 
operation in a wide range of fixed-wing aircraft and 
helicopters in many parts of the world. 

The system provides clear and secure speech com- 
munication, data transmission, automatic rebroadcast 
for extending the range of tactical communications and 
homing facilities. The homing mode may be used simul- 
taneously with a communications channel without 
mutual interference. The range capability of the homing 
facility is the same as the communications range. 
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The GEC-Marconi AD120 VHF radio 


The AD190 covers the VHF band from 30 to 
75.975 MHz at selectable channel spacing of either 25 
or 50 kHz increments. Tuning is silent and instan- 
taneous and transmitter output power is selectable at 
either 1 or 20 W. 

Multistation collocated operation is possible with a 
maximum of three systems in the same aircraft. This is 
subject to the proviso that antennas must be sited at 
least three feet apart and frequency separation of 32% 
for three systems or 3% for two systems must be main- 
tained. The AD190 incorporates diagnostic BITE. 


Specifications 

Dimensions: 

(controller) 146 x 67 x 85 mm 
(transmitter/receiver) 385 x 197 x 125 mm 
Weight: 

(controller) 0.9 kg 

(transmitter/receiver) 9.2 kg 


Status 
In production and service. Over 800 systems have been 
ordered. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


AD980 Central Suppression Unit 


The AD980 central suppression unit is designed for 
co-ordination of all transmitter and receiver equipment 
in military aircraft in order to prevent mutual inter- 
ference between high-power systems such as radar, 


IFF and Tacan and communications systems. It can 
deal with up to 30 input and 30 output channels and 
can combine up to eight outputs into a single one. 

Each transmitter when in operation outputs a sup- 
pression pulse and can accept a blanking pulse from 
other systems. The central suppression unit receives 
and transmits these pulses and controls the blanking 
pulses with a hard-wired logic matrix. The matrix is pro- 
grammed for particular aircraft configurations and may 
be changed to meet new requirements such as 
equipment retrofits. 


Specifications 
Dimensions: 43 x 288 x 72 mm 
Weight: 1.5 kg 


Status 
In production and service. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


AD3400 Multimode Secure Radio 
System 


The GEC-Marconi AD3400 provides, in a single 
transmitter/receiver, coverage of the entire airborne 
line of sight frequency band from 30 to 400 MHz with 
channel increments of 25 kHz. Up to 20 channels may 
be preselected in this range. 

In effect, the system provides the equivalent of four 
radios in a single unit since it covers the following 
bands and modes: VHF FM for tactical close support, 
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the civil ATC VHF AM band, the civil and maritime VHF 
FM bands and the military UHF AM and FM bands. Its 
other major feature is that it provides secure communi- 
cations for both speech and data transmission. For 
speech transmission in a secure mode, an encryption 
unit is used and for data security the appropriate 
modem is connected to the radio equipment. 

Separate, continuously operating Guard receivers 
are incorporated and homing and ADF facilities are also 
available with suitable keying and antenna installations. 

Construction of the system features ‘slice’ tech- 
niques and Large-Scale Integrated (LSI) circuitry. The 
system is based on Intel 8085 microprocessors and 
uses distributed processing. The extensive use of LSI 
and proven components provides a high measure of 
reliability. Serviceability is further enhanced by the com- 
prehensive BITE facility which can provide rapid fault 
diagnosis, particularly since intermittent fault data is 
stored in a non-volatile memory for maintenance 
purposes. 

The system is convection cooled and protected by a 
sensing device which progressively reduces power out- 
put at high temperatures to prevent transmitter dam- 
age. The transmitter is also protected from damage 
caused by short or open circuits at the transmitter 
output. 

The AD3400 has been designed for ease of instal- 
lation with particular attention to retrofit requirements in 
older aircraft in which it is often possible to fit two of 
these systems in the space formerly occupied by a 
single radio. 


Specifications 

Dimensions: 

(AA34024 controller) 57 x 146 x 152 mm 

(AA34001 transmitter/receiver) 194 x 125 x 256 mm 
(AA34601-1 encryption unit) 194 x 58 x 320 mm 
Weight: 

(AA34024 control unit) 1.3 kg 

(AA34001 transmitter/receiver) 6.5 kg 

(AA34601-1 encryption unit) 4.5 kg 


Status 
In production. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


AD3430 UHF Datalink Radio 


The GEC-Marconi AD3430 is a UHF Link 11 compliant 
radio which operates in the 225 to 399.975 MHz band. 
It is tunable in 25 KHz increments and provides trans- 
mission and reception of clear and secure speech 
using amplitude or frequency modulation. Secure 
speech operation is provided in association with a BID 
250 encryptor. The capability for providing trans- 
mission and reception of Link 11 data using frequency 
modulation is provided in accordance with all the gen- 
eral radio and UHF specific Link 11 radio requirements 
of MIL-STD-188-203-1A. 

The equipment can deliver maximum power outputs 
of 20 W in AM operation and 60 W in FM operation with 


a transmit duty cycle of 100 per cent. The primary con- 
trol of the radio is viaan ARINC 429 serial data highway. 


Specifications 
Dimensions: 365 x 194 x 124 mm 
Weight: 9.5 kg 


Status 

The AD3430 is currently entering production in support 
of the GEC-Marconi Communications subsystem for 
the Royal Navy EH-101 helicopter. Some 46 production 
equipments are to be supplied between June 1994 and 
March 1998. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


NEW ENTRY 


AD3500 V/UHF Radio 


The AD3500 was selected in Summer 1986 as the stan- 
dard tactical V/UHF radio on the Royal Air Force’s Brit- 
ish Aerospace Harrier GR. Mk 7 aircraft. The radio 
covers the standard VHF and UHF frequency bands, in 
both AM and FM, with 30 channels being preset and 
automatic or manual selection between AM and FM 
operation. The system also offers both clear and secure 
speech and advanced capabilities in an ECCM environ- 
ment. The radio has a MIL-STD-1553 interface. 


Specifications 
Dimensions: 

(RX/TX) 241 x 127 x 124 mm 
(control unit) 152 x 146 x 57 mm 
Weight: 

(RX/TX) 4.5 kg 

(control unit) 1.3 kg 

Power supply: 28 V DC 
Power output: 

(AM) 10 W 

(FM) 15 W 


Status 

In service in Royal Air Force British Aerospace Harrier 
GR. Mk7 aircraft and Westland Sea King MkIV 
helicopters. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


Cordless Cabin Telephone 
System 


The Cordless Cabin Telephone System allows passen- 
gers to make calls from the comfort of their seats using 
cordless telephones. Billing is via any internationally 
recognised credit card. 

The Cordless Cabin Telephone System comprises 
four main units. The cabin unit contains all the switch- 
ing functions of a private automatic branch exchange 
as well as the circuits required to interface with the 


Units of the GEC-Marconi secure speech communication system 


GEC-Marconi Sensors supplies the cabin 
equipment for the Singapore Airlines in-flight 
passenger telephone service 


Satcom terminal and a radio transmitter/receiver oper- 
ating between 864 and 868 MHz for communicating 
with the cordless handsets. The cordless handsets 
adapt Europe’s second-generation cordless telephone 
technology, CT-2, to the aircraft environment. The 
holster/charger units provide stowage for the handsets 
when not in use as well as a charging facility for 
their internal batteries. A range of passive antennas, 
strategically sited within the aircraft’s cabin, provide 
the radio link between the cabin unit and the handsets. 

The system interfaces with airborne satellite-based 
communications equipment to make calls via INMAR- 
SAT satellites and ground earth stations. The telephone 
handsets feature an integral credit card reader and pro- 
vide passengers with operating instructions and other 
useful information. These have been developed using 
industry standard CT2 cordless telephones. The hand- 
sets are connected to a cabin unit by a low-power UHF 
radio link via passive antennas located in the ceiling of 
the aircraft cabin. The cabin unit is the heart of the sys- 
tem and performs the functions of a small automatic 
telephone exchange. It also supplies voice messages 
and tones to assist the user, and implements an auto- 
matic call queuing facility in the event that external lines 
to the satellite are all busy. 


Status 

Launched on Singapore Airlines Boeing 747-400 
aircraft in 1991. The system has now been selected by 
16 international airlines. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


Secure Speech Communication 
System 


The GEC-Marconi secure speech communication sys- 
tem has been developed to enable strategic and intelli- 
gence information to be passed between aircraft and 
ships without risk of interception. Messages can be 
transmitted in the complete confidence that only the 
recipient can understand the contents. The system has 
been designed to allow integration with existing com- 
munications control equipment in naval and air force 
aircraft with minimum aircraft modification. 

System development has involved the design and 
manufacture of A and B model LRUs, system test rigs 
and special-to-type test equipment, and commissioning 
of the aircraft rigs. The production programme has 
been built on a combination of modern control meth- 
ods and advanced automatic test procedures to ensure 
the total set of units for each aircraft comes together as 
a proven system. All aspects of overall system cost, 
including those of ownership, installation, crew train- 
ing, maintenance and support have been reduced by 
employing a modular concept. This concept allows 


system configuration to be cost-effective, giving maxi- 
mum flexibility to meet customer requirements, with a 
built-in provision for expansion. 

For a complete clear and secure multistation multi- 
radio communications fit, the development system has 
been selected by Loral for the Royal Navy Merlin pro- 
duction helicopter. The system uses microprocessor 
technology to control the routeing of audio paths. MIL- 
STD-1553 and ARINC 429 data highways are used to 
transfer control commands between the various 
elements of the subsystem. The system also incorpor- 
ates BIT and circuit redundancy features. Extensive rig 
integration testing of the Merlin system has been 
completed and flight trials of the first fully equipped 
helicopter started in early 1989. Qualification testing 
has been successfully completed. 


Status 
In production. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


Terrestrial Flight Telephone 
System 


The fully digital terrestrial flight telephone system has 
been developed to allow airlines to offer their passen- 
gers in Europe the benefits of a wide range of onboard 
telecommunications services, including in-flight tele- 
phone calls, facsimile and data transmission 
worldwide. 

The system provides a direct air-to-ground radio link 
for effective communication with a dedicated network 
of ground stations, which in turn interface with the inter- 
national public switched telephone system. It conforms 
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to the new performance standard defined by ETSI, thus 
ensuring that aircraft can operate throughout Europe 
using a single design standard of airborne equipment. 

The terrestrial flight telephone system may be used 
with the GEC-Marconi cabin telephone system (see pre- 
vious entry) which allows passengers to make calls 
from the comfort of their seats. Billing is via any 
internationally recognised credit card. 


Status 

The first system was launched with Air France on an Air- 
bus A310. A contract has been awarded by British Tele- 
com to supply 125 systems to launch the service. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


RT150 Personal Locator Beacon 


The RT150 personal locator beacon provides a beacon 
distress mode and two-way speech communications 
on 243 MHz plus a two-way speech-only facility on 
282.8 MHz, the frequency stability being compatible 
with 25 kHz channel requirements. 

In beacon mode 138.9 to 185 km and in speech 
mode 18.5km ranges are typical for an aircraft at 
10,000 ft. Manual or automatic activation of the beacon 
is available. The construction of the RT150 enables 
single-handed operation. 

When operating in the beacon mode, the press-to- 
talk or press-to-listen switch may be operated at any 
time, directly overriding the beacon emission and 
enabling speech to be sent or received. A comprehen- 
sive self-test feature provides a three-point check on 
beacon operation, as well as providing a continuous 
audible confidence signal when operating in distress 
mode. Provision is also made for connection to a 


remote automatic erecting antenna when the unit is 
stowed in a lifejacket. A choice of lithium, mercury or 
manganese alkaline battery types are available. 


Specifications 

Dimensions: 130 x 80 x 37.5 mm 

Weight: 0.565 kg 

Operating duration: 24 h at 0°C on distress 
Power output: 

(beacon mode) 400 mW 

(speech mode) 100 mW 


Status 
In service with the Royal Navy, British Army and Royal 


Air Force. 


Contractor 
Graseby Dynamics Ltd. 


VERIFIED 


The Graseby RT150 personal locator beacon 


Advanced Airborne Speech 
Recogniser for ASR 1000 


Marconi developed the Model ASR 1000 speech recog- 
niser to meet the UK Ministry of Defence’s require- 
ments for an advanced airborne speech recogniser. Its 
development has followed an evolutionary path after 
successtul flight trials by the Defence Research Agency 
of other Marconi speech recognisers such as SR-128 
and Macrospeak in Tornado, Buccaneer and BAe 1-11 
aircraft and the Wessex helicopter. The system incor- 
porates the advanced technology of the Macrospeak 
commercial recogniser with additional enhancements 
to meet the DRA’s specific requirements for accurate 
performance in the noisy environment of fast jet air- 
craft, where lower signal-to-noise ratios are normal. A 
complementary ground-based speech template prep- 
aration facility uses advanced statistical techniques to 
produce robust templates for better performance when 
the pilot is under stress and other cases where the vari- 
able nature of speech has proved to be a problem in the 
past. 

The ASR 1000 is a speaker dependent 1000-word 
continuous recogniser suitable for two-crew operation 
and performs its tasks in real time. It features automatic 
gain control with a dynamic noise mask and can 
implement a true finite state syntax for each crew mem- 
ber. It is contained in a % ATR case but the technology, 
when proved, will be customised to meet customers’ 
specific requirements for integration in advanced 
avionics and other critical areas. 

Applications will include its use by aircrew to control 
communications, navigation and weapon delivery 
systems; it will also be used for low bit-rate 
communications. 


Specifications 
Dimensions: 2 ATR short 
Vocabulary size: 1000 words 


Status 
In service. 


Contractor 
Marconi Speech and Information Systems. 


Helicopter Secure Speech System 


Marconi has developed the helicopter secure speech 
system to provide high-quality secure voice encrypted 
communications for military helicopters, to interface 
with the existing avionics and be interoperable with the 
current secure ground-based communications system. 
The equipment is easily fitted for specific missions or 
roles, or may be used as a permanent fixed installation. 

The system comprises the Digital Master Unit (DMU) 
with integral VHF FM ARC-340 radio and encryption 
equipment. Multiple user access is provided within the 
aircraft by means of user selector boxes over which the 
pilot has overall control via the Master Control Unit 
(MCU). A crew member may therefore operate over a 
secure net within the aircraft or to the ground if 
required. Features of the system include full air certi- 
fication to military specification, transilluminated 
controls with a night vision facility and a rebroadcast 
and intercom facility. 


Specifications 

Dimensions: 

(DMU) 420 x 540 x 237 mm 
(MCU) 147 x 97 x 60 mm 

(USB) 147 x 97 x 60 mm 
(controller) 153 x 203 x 205 mm 
Weight: 

(DMU) 24.3 kg 


Marconi speech recognition unit 


(MCU) 0.6 kg 
(USB) 1.1 kg 
(controller) 2.6 kg 


Status 
In production. 


Contractor 
Marconi Speech and Information Systems. 
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MarCrypDix Air Secure Speech 
System 


MarCrypDix Air is a secure speech encryption equip- 
ment developed specifically for installation in civil and 
military aircraft. It is designed to interface with any air- 
borne digital communication system and provides 
high-grade speech and data encryption. There is 
storage for eight different key variables or code 
settings, fully automatic synchronisation with zero error 
extension and negligible range degradation. 

The key variables are generated by a key manage- 
ment unit and are inserted either manually, using a hex- 
adecimal keyboard, or may be generated automatically 
within the key management unit using a true random 
noise generator. Transfer of the key variables from the 
management unit to the encryption unit is 
accomplished by a key fill gun. This is a battery oper- 
ated, pocket-sized device with an internal memory sys- 
tem, data interfacing being performed optically. Key 
variables stored within the gun can be transmitted to 
any number of encryption units. Provision is also made 
for the instant erasure of all information stored within 
the gun’s memory. The number of key variables is 218, 
with a key variable length of 128 bits, plus a further 16 
bits set uniquely for each customer. 

The equipment is self-monitoring and will inhibit 
transmission should any fault occur in the equipment, 
thus ensuring that sensitive information cannot be 
transmitted with less than complete protection. 

Although MarCrypDix Air has been designed for the 
airborne environment, the same unit, suitably mounted, 
can be employed in a ground role for ground-to-air or 
ship-to-air communication. 


Specifications 
Dimensions: 193.5 x 320.5 x 58 mm 
Weight: 4 kg 


Status 
In production and in service. 


Contractor 
Marconi Speech and Information Systems. 


The Marconi four-board vocoder pack 


Voice Encoder/Decoder 


Marconi has developed a channel voice encoder/ 
decoder (vocoder) equipment designed to operate in 
environments of high acoustic noise and high bit error 
rates, such as those encountered in tactical military 
roles. The 2,400 bits/s vocoder incorporates a robust 
pitch extractor, regenerator and so on. According to 
Marconi the system provides improved resistance to 
acoustic noise and transmission errors over other sys- 
tems such as linear predictive vocoders. The pitch 
extraction technique is less sensitive to acoustic noise 
and forward error correction, and median smoothing/ 
majority vote methods applied to the pitch information 
result in reduced sensitivity to transmission errors. 
Good communication has been achieved between 
operators in high acoustic noise and transmission con- 
ditions. Subjective tests, using standard helmets and 
face-mask microphones, have been carried out in a 
noise chamber where operators were subjected to lev- 
els of 120 dB (typical fighter noise) and 115 dB (fighter 


bomber level), said to be representative of high-speed 
low-level flight. Communication could be maintained at 
these noise levels for random transmission error levels 
of up to 2.5 per cent. 

The system is almost completely digital in character 
and is based upon an Intel 8085 microprocessor chip 
combined with a special purpose digital filter bank. It is 
now being manufactured as a four-board pack. 


Specifications 
Dimensions: 51 x 176 x 181 mm 
Weight: 1 kg 


Status 
In production as a four-board pack. 


Contractor 
Marconi Speech and Information Systems. 


Automatic Voice Alert Device 


The Automatic Voice Alert Device (AVAD) stores pre- 
recorded human speech in digitised form and operates 
under microprocessor control to assemble messages 
from words or phrases held in a vocabulary store. Since 
the voice is not synthesised, it can be either male or 
female in any language to provide the appropriate 
degree of stress and urgency for any situation. Racal 
says that high-quality reproduction ensures that the 
voice remains recognisable and intelligible under all 
conditions. 

Message priority order, repetition rate and volume 
are programmable to individual requirements to pro- 
vide the maximum information to aircrew without dis- 
rupting their primary tasks. Racal claims that existing 
discrete audio warning systems can be replaced by 
AVAD with a minimum of installation cost and 
complexity. 

The units in the current AVAD range are the V694, 
V695 and V697. 


V694 

The AVAD V694 is designed to integrate and control 
audio alerts keyed by signals from system sensors 
and push-buttons. The message format is completely 
flexible and the system conforms to ARINC 577 audible 
warning systems and ARINC 726 flight warning 
computer systems for civil aviation applications. 

Up to 4 minutes of prerecorded speech can be 
encoded and stored as a vocabulary of messages, 
phrases, words and tones. Messages can be con- 
structed using words and phrases drawn from the unit 
memory under software control. This allows the total 
duration of all messages to exceed the vocabulary by a 
considerable amount. Up to 15 message channels are 
based on positive or zero volt keying. Four channels 
can respond to variable DC voltage inputs, offering 
a sensitivity of up to 256 logic switching steps across 
the input range. A stabilised 5 V DC output is available 
for use as a reference for an external potentiometer. 


Typical variable readouts might be aircraft altitude, 
electrical system voltages or engine pressure ratios. 

Unit operation and vocabulary store may be defined 
by the user and program software allows control of 
each message cycle. Each message has normal, 
regrade and test priority values assigned to it. The out- 
put sequence is then controlled by the regrade and test 
inputs. 

There are two audio outputs, one for a telephone or 
headset and the other for driving a loudspeaker direct. 
A variant can be provided where the loudspeaker drive 
output is removed and replaced by an auxillary audio 
input. This auxillary input facilitates the summing of 
existing aircraft audio warnings with the single AVAD 
output for routing into the aircraft audio integration/ 
intercommunication control system. This AVAD con- 
figuration is particularly suitable for helicopter use. The 
nominal level of output can be adjusted by individual 
potentiometers offering a 20 dB range, with the relative 
volume of each message or message format under soft- 
ware control. The complete message format, including 
repetition rate, pauses, message inhibit/de-inhibit and 
tones, may be similarly controlled. A key input is pro- 
vided which inhibits any message in progress without 
affecting other keyed messages. A message will remain 
inhibited until its sensor input is removed and 
re-applied. Alternatively, the inhibit may be removed 
after a specified time if the warning message keyline 
remains activated during this period. 

Full test/reset facilities provide fast checking of unit 
operation. Correct operation of the microprocessor 
and amplifier circuitry and control program status are 
continuously self-monitored. In the event of a fault con- 
dition, both audio outputs are automatically inhibited 
and a fail output is provided to activate an indicator to 
warn of unit failure. 


V695 
The V695 is asmaller seven-channel unit with micropro- 
cessor control. It offers all the programming flexibility of 


the V694 but has a storage capacity of 13.5 seconds. 
An auxillary audio input is provided. 


V697 

The V697 provides a single output for applications in 
which only one warning such as ‘fire’ or ‘pull up’ is 
required. A second keyline may be used to provide a 
system enable/disable input. The V697 can be enabled 
by either positive or zero volt keying and the resultant 
warning output can be either a continuous or one 
message cycle per key event. 


All the above units provide a bandwidth of 100 Hz to 
4 kHz. Audio distortion is less than 4 per cent. Volume 
is preset and adjustable by 20 dB. The V694 is also pro- 
grammable to different levels for each message and 
variation during messages. 


Specifications 
Dimensions: 

(V694) 165 x 115 x 51 mm 
(V695) 134 x 61 x 32 mm 
(V697) 110 x 50 x 28 mm 


Racal’s AVAD U695 unit 


Weight: 

(V694) 0.95 kg 

(V695) 0.2 kg 

(V697) 0.14 kg 

Power supply: 28 V DC 
Temperature range: —40 to +70°C 


Status 

In production and in worldwide service with a variety of 
fixed- and rotary-wing aircraft including Royal Air Force 
Jaguar fixed-wing aircraft and Puma and Sea King 
helicopters. 


Contractor 
Racal Acoustics Ltd. 
UPDATED 


RA800 Integrated Digital Audio 
Control System 


Designed to satisfy the present and envisaged future 
requirements for audio management, the RA800 Inte- 
grated Digital Audio Control System (IDACS) can be 
installed in a variety of military and civil fixed-wing 
aircraft and helicopters with a minimum of custom 
engineering to integrate and control all the audio 
signals. 

Control, interfacing and amplification is provided for 
all audio equipment on the aircraft, together with a 
sophisticated and flexible intercom network for the 
crew. Cross-talk and interference are reduced to a mini- 
mum and control is exercised over MIL-STD-1553B or 
ARINC 429 databus links. A single communications 
audio management unit can support up to eight 
major crew stations or intercom nets, providing 
interfacing and control for up to eight transmitter/ 
receivers, eight receivers, eight unswitched audios 
and four recorder outputs. Options include voice and 
tone alerting, Tempest speech security and power 
supply for active noise reduction headsets or helmets. 
Built-in test routines and dual separate power supplies 
ensure increased reliability and failure damage 
protection. 


Racal’s RA800 Integrated Digital Audio Control 


System 1996 
Status 

Development systems for the British Aerospace EAP 
demonstrator, Hawk and Westland/Agusta EH 101 
have been completed. In production for the British 
Aerospace Hawk and civil variant of the EH 101. 


Contractor 
Racal Acoustics Ltd. 


UPDATED 


Six-Ninety Series Audio Amplifiers 


Racal’s Six-Ninety Series of audio amplifiers has been 
developed to meet the requirements of aircraft inter- 
communication, microphone conversion and amplifi- 
cation, audio isolation, telephone and loudspeaker 
drive. Units in the range are said to be able to satisfy the 
onboard requirements of any type of aircraft. Inputs at 
telephone, electromagnetic, dynamic or carbon levels 
can be accommodated to provide operational flexibility 
with corresponding outputs to suit impedances of most 
current telephones, headsets or loudspeakers. 

A special version, the A697 Cockpit Voice Recorder 
(CVR) summing amplifier is designed to meet all 
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Racal Six-Ninety series station box 


possible needs in aircraft having to satisfy the manda- 
tory CAA specification No 11 requirement for CVR 
installations. All audio signals monitored by the pilot, 
co-pilot and a third crew member, together with hot 
mike signals in all control column switch modes, can be 
recorded on channels of a CVR in association with a 
separate ‘area’ microphone. 

The A697 can also provide the interface between air- 
craft audio systems from different manufacturers. Elec- 
tromagnetic, dynamic or carbon microphones may be 
employed and input may be made to any one of several 
approved CVR systems. 

In the A6912, a development of the A697, the third 
crew member audio summing circuitry has been 
replaced by circuitry enabling helicopter rotor speed to 
be recorded. Signals relating to the rotor speed are tak- 
en from a tachometer, encoded in the A6912 and 
recorded on one channel of the CVR. 


Status 
In production. 


Contractor 
Racal Acoustics Ltd. 


UPDATED 


M-ADS Helicopter Satellite 
Communications System 


Racal Avionics has been selected to supply a small, 
lightweight satellite communications system to Norsk 
Forsvarsteknologi (NFT) Norway. The system will form 
part of a Modified Automatic Dependendent Surveil- 
lance (M-ADS) system currently under development by 
NFT for installation in helicopters operated by the 
Norwegian Helikopter Service. 

The system will transmit position, waypoint and 
groundspeed information from air to ground via the 
INMARSAT satellite system, providing a means of 
accurate position reporting. This information, which will 
be automatically transmitted at regular intervals, will 
provide pinpoint accuracy and keep air traffic control- 
lers up to date with the aircraft’s position and 
intentions. 


Status 

The M-ADS system will initially be installed in Eurocop- 
ter Super Puma and Sikorsky S-61 helicopters, with 
Chinook, Super Puma Mk II, AS365N-2 Dauphin and 
Bell 214ST helicopters to follow. 


Contractor 
Racal Avionics Ltd. 


VERIFIED 


MCA 6010 Satellite 
Communications Radio Antenna 


The MCA 6010 antenna is customised for installation 
on the vertical stabiliser of the Gulfstream IV and Cana- 
dair Challenger CL 601-3A. The system supports 
multichannel operation and achieves over 98 per cent 
service coverage. 

The MCA 6010 is a mechanically steered, quad heli- 
cal array antenna which is produced as a single 
assembly. It comprises a baseplate with attached 


The quad helical MCA 6010 is in operation on the 
Gulfstream IV and V and Canadair Challenger CL 


601-3A and 604 1995 


diplexer/low-noise amplifier, antenna control unit and 
twin axis stabilised platform and supports up to six 
channels of simultaneous voice, fax or data 
communications. 


Specifications 
Weight: 13.3 kg 
Power supply: 28 V DC 


Status 
The antenna has been integrated with the Honeywell/ 
Racal MCS 3000 and 6000, Racal Satfone, Rockwell/ 
Collins SAT-906 and E-Systems avionics equipment. 
With INMARSAT access approval, over 300 anten- 
nas are in operation on Gulfstream IV and Canadair 
Challenger aircraft. It is being evaluated for installation 
on the Gulfstream V and Canadair Global Express 
aircraft. 


Contractor 
Racal Avionics Ltd. 


VERIFIED 


Satfone Single Channel Voice/ 
Data System 


Racal Avionics launched the Satfone system in 1990. 
This operates via the INMARSAT satellite system and 
provides a single voice/data channel which supports 
clear and secure speech, clear and secure facsimile, 
PC modem and ACARSA/AFIS datalink services. 

Satfone comprises the Satellite Data Unit (SDU), 
Radio Frequency Unit (RFU) and High-Power Amplifier 
(HPA). An additional unit, the Digital Gateway Unit, is 
required to support secure voice and fax, PC modem 
and high-speed fax services. 


Specifications 

Dimensions: 

(SDU) 6 MCU 

(RFU) 4 MCU 

(HPA) 8 MCU 

Power supply: 115 V AC, 400 Hz, 60 W 


Status 

The system is in operation in over 250 aircraft ranging 
from the Canadair Challenger, Falcon 900 and Gulf- 
stream IV corporate aircraft to Boeing 747-400 and 
Airbus A340 wide-bodies. It has been integrated with 
all major A741 antennas, ACARS and passenger 
telephone equipment. 


Contractor 
Racal Avionics Ltd. 
VERIFIED 


SDR 2000 Satellite Data Radio 


Racal Avionics is developing a small, lightweight single 
channel data radio for installation on offshore oil sup- 
port helicopters operating in the Norwegian sector of 
the North Sea. The SDR 2000 system supports a single 
two-way datalink channel operating at 600 to 1,200 
bits/s, typically for Automatic Communications And 
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Reporting System (ACARS) and Automatic Dependent 
Surveillance (ADS) position reporting to air traffic 
control. 

SDR 2000 operates at L-band frequencies, relaying 
signals via the INMARSAT space segment, and oper- 
ates in full accordance with the INMARSAT Aeronaut- 
ical System Definition Manual for data transmissions. It 
will be fully certified to DO-178B Level Il software 
requirements in support of air traffic services. 


Specifications 
Dimensions: 
(SDU/RFU) 2 MCU 
(HPA) 2 MCU 
Weight: 
(SDU/RFU) 4.5 kg 
(HPA) 4.5 kg 


Status 
Production deliveries commencing during 1996. 


Contractor 
Racal Avionics Ltd. 


UPDATED 


BCC306 Helicopter VHF/FM 
Transmitter/Receiver 


The BCC306 is a development of the Clansman RT351 
VHF receiver/transmitter in service with the British 
Army for vehicle and manpack use and is intended for 
tactical use between airborne and ground units. The 
BCC306 provides air-to-ground and air-to-air voice com- 
munications over the 30 to 76 MHz frequency range, 
giving 1,841 channels at 25 kHz spacing. The equip- 
ment functions in the single-frequency simplex mode 
and uses F3E narrowband modulation. It is simple to 
operate with channel selection and all other control 
functions via a remote-control unit. 

The system consists of the transmitter/receiver, 
remote-control unit, power supply unit, antenna tuning 
unit and an aircraft interface unit, with an overall weight 
of 10.37 kg. The transmitter/receiver is an RT351 
equipment from which all the controls have been 
removed and resited on a remote-control unit near the 
pilot. 

The tuning unit is capable of tuning the 1.7 m whip 
antenna over the complete frequency range. The unit 
does not require frequency setting or antenna 
impedance information, antenna matching and tuning 
being carried out automatically following operation of 
the appropriate switch on the control unit. 


Status 
In operational service with the UK and other armed 
forces. Although developed originally for installation in 
helicopters, especially the Westland Wessex, the 
equipment has also been fitted in various types of light 
aircraft. 


Contractor 
Racal Radio Ltd. 


UPDATED 


Jaguar-U (BCC 72) UHF Radio 


The Racal Jaguar-U system is a range of radio com- 
munications equipment operating in the UHF band, 
available for airborne, shipborne and land use. The air- 
borne version, BCC72, is designed to operate over the 
frequency range 225 to 400 MHz and provides fixed fre- 
quency or frequency-hopping FM with selectable 
encryption, and fixed frequency AM compatible with 
current operational systems. It provides 7,000 channels 
at 25 kHz spacing, with 30 programmable channels 
(including a Guard channel on the distress frequency of 
243 MHz) with flexibility to select clear, secure, fixed 
and hopping modes. 
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Design of Jaguar-U is based on experience gained in 
the Jaguar-V systems and employs the same method of 
medium-speed frequency hopping to protect against 
interception, direction-finding and jamming. To simplify 
frequency management, the 225 to 400 MHz band has 
been divided into 13 sub-bands, allowing the co-sited 
operation of multiple radio systems without inter- 
ference. However, the radio can also be programmed 
to use any one of three larger hop bands. In either 
mode, orthogonal hop sets are available to assist fre- 
quency management. Large numbers of nets can oper- 
ate in the same frequency bands and individual bands 
can be barred to avoid jamming or to protect other fixed 
frequency stations. Selective communication can be 
performed within an individual net, or conversely a 
radio can be selectively barred from a net should it be 
captured. Once the radios have been programmed with 
hop codes and frequencies they synchronise automati- 
cally without the need for time of day input. Communi- 
cations security is also enhanced by the use of either a 
built-in encryption unit using a second keystream 
generator or any external 16 kbits/s system in fixed or 
frequency-hopping modes. 

The airborne BCC 72 system consists of a rack- 
mounted transceiver and a panel-mounted control/ 
display unit. The transceiver provides output powers of 
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The Racal-Radio BCC 72 transceiver and BCC 584B control 


either 10 mW or 15 W on FM and 40 mW or 40 W PEP 
on AM, output-lével being selected on the controller. 
Two control/display units are available, depending on 
the aircraft requirements. The BCC 584B controller 
gives full manual selection of any of the 7,000 channels, 
plus selection of the 30 programmable channels, hop- 
ping or fixed mode selection, low- or high-power selec- 
tion and frequency/mode display by light-emitting 
diodes. 


Specifications 

Dimensions: 

(transceiver) 230 x 90 x 350 mm 
(controller BCC 584B) 145 x 66 x 104 mm 
Weight: 

(transceiver) 6.5 kg 

(controller BCC 584B) 0.8 kg 


Status 
In production and in service with a number of users. 


Contractor 
Racal Radio Ltd. 
UPDATED 


T618 Data Terminal Set 


The 1618 Data Terminal Set (DTS) functions as a Link 
11 modem and network controller. It provides all Link 
11 modem and network control functions defined by 
MIL-STD-188-203-1A, STANAG 5511 and ADat P-11 in 
picket and network control modes. 

As a modem, the DTS converts the Link 11 data into 
audio tones suitable for transmission over radio cir- 
cuits. As a network controller, it provides error correc- 
tions and roll call management functions in the net. 

The 1618 includes features which are of great 
importance to Link 11 operators. It provides an outlet to 
display the performance of every station in the network 
in real time. The link monitor displays the received sig- 
nal quality on both upper and lower sidebands. The per- 
centage of time each picket responds to interrogation 
and the analysis of the data being received is also 
displayed for each picket unit. 


The system maintainer, the T618 contains a BIT 
which isolates malfunctions to card level. In addition, 
various loopback modes provide signal paths which 
help to isolate difficulties in system configuration, 
including multiple stations. The combination of these 
controls and the link quality assessment provide a high 
visibility in the system operation. 

The single-tone Link 11 system enhancement is avail- 
able with the T618. Provided as a switchable option, it 
will enable the DTS to be backwards compatible with 
current conventional Link 11 modes. 

The DTS is also programmable for operations in 
combinations of TDMA _ network protocols and 
frequency hopping. 

The 1618 DTS can be upgraded easily to provide 
NATO Improved Link 11 (NILE) performance and the 
interim Link 11 improvements. 


Specifications 

Dimensions: % ATR short 

Weight: 4 kg 

Power supply: 115 V AC, <30 W 

28 V DC, <25 W (optional) 

Interfaces: serial data ATDS, parallel data ATDS, 
RS-232C as options 
Computer control: 
RS-232C as options 
Temperature range: —40 to +55°C 
Reliability: 9,300 h MTBF 


ARINC 429, MIL-STD-1553B, 


Contractor 
Ultra Electronics, Sonar & Communication Systems. 


UPDATED 


T619 Datalink Processor 


The 1619 datalink processor acts as a Link 11 pro- 
cessor. It uses up to date technology to provide a small 
lightweight unit suitable for helicopter, fixed-wing and 
other applications. 

The datalink processor is compliant with STANAG 
5511 and provides database management, track corre- 
lation, gridlock, message assembly/disassembly, 
transmit and receive filtering, operator control and 
monitoring. 

The unit consists of a single processor card and an 
interface card, both of which are VME-based. A spare 
slot is available to double processor throughput and 
memory capability or to provide additional functions 
such as to integrate a single card cryptographic device. 
For this purpose the datalink processor is equipped 
with all the front panel controls. 


Specifications 

Dimensions: ATR short 

Weight: <10 kg 

Power supply: 115 V AC, 40 Hz, <40 W 
Interface: MIL-STD-1553B 
Temperature range: —40 to +55°C 
Reliability: 6,000 h MTBF 


Contractor 
Ultra Electronics, Sonar & Communication Systems. 


UPDATED 


UA60 Series Communications 
Equipment 


The UA60 Series of communications equipment has 
been extended to meet the requirements of any civil or 
military aircraft. Special attention has been paid to the 
design of the station boxes and each one carries its 
own mic/tel amplifier encapsulated in a block. While 
giving maximum protection, this still allows compo- 
nents to be easily replaced. Carefully designed anti- 
crosstalk networks permit simultaneous monitoring of 
as many channels as required without causing 
interference to other stations. 

Size has been kept to a minimum by the use of Ultra 
Electronics-designed push-buttons. The buttons are 
illuminated when selected and are turned to control vol- 
ume. The whole front panel is edge-illuminated so that 
lettering and detail show up in the dark in a suitable col- 
our. This method of illumination, together with a logical 
layout, enables the flight crew to select a required ser- 
vice rapidly even under night lighting conditions. A full 
range of ancillary equipment is available and combi- 
nations of units can be selected to provide any aircraft 
with sophisticated control facilities. 

The UA60 small system consists of Type UA6011 sta- 
tion boxes or, for military aircraft, Type UA6014 station 
boxes, and a UA6043 junction box. The Type UA6011 
station box has 11 push-buttons for the selection of 
receivers, intercom and cabin address facilities and a 
rotary switch for selection of five transmitters and their 
associated receivers. An Emergency/Normal switch 
permits selected channels to be used in the event of 
failure of the transistor amplifier. The Type 6014 station 


box has 15 push-buttons, five of which are for selection 
of transmit/receive facilities in place of the rotary selec- 
tor, eight others select receiver channels and the 
remaining two select the intercom and override facili- 
ties. The junction box serves as a central connecting 
point for all units in the UA60 small system. 

The UA60 large system consists of Type UA6021 sta- 
tion boxes and Type UA6044 junction box. Designed 
for use in medium- and long-range aircraft, the UA6021 
station box can control up to 25 services. Up to eight 
transmitters, having associated receivers selected sim- 
ultaneously, are controlled by a rotary switch, the 
remaining services are controlled by push-buttons. The 
Type UA6044 junction box serves a similar function to 
the junction box in the small system but is larger to 
accommodate a greater number of connections. 

Ancillary equipment includes the Type UA6052 sub- 
junction box, Type UA6060 steward’s box, Type 
UA6065 voice/range filter, Type UA6070 ground crew 
amplifier box, Type UA6075 ground crew jack box, 
Type UA6076 and Type UA6077 cabin jack box, Type 
UA6081 microphone selector box and Type UA6082 
flight crew jack box. 


Specifications 

Power supply: 18-30 V DC 
Temperature range: —40 to +55°C 
Altitude: up to 60,000 ft 


Contractor 
Ultra Electronics, Sonar & Communication Systems. 


UA701 Series Communications 
Control Equipment 


The UA701 Series system is designed to provide the 
communications control facilities required by modern 
high-speed military aircraft. As well as control of inter- 
com, transceivers, navigation aids and warning tones, 
the system also enables upper or lower aerials to be 
selected and frequency control of transceivers to 
be switched between crew members. 

Special attention has been paid to the design of the 
station boxes. New switches with integral volume con- 
trols have been designed by Ultra to provide minimum 
cross-talk and reliable operation over the full tempera- 
ture range. Duplicated mic/tel amplifiers give maximum 
protection against failure and the circuits are mounted 
on plug-in cards for ease of servicing. 

A system normally consists of two station boxes, one 
junction box and one ground crew jack box. This sys- 
tem provides the crew with normal intercom between 
the two station boxes and the ground crew jack box, 
telebrief, interface with three transceivers, voice 
recorder and four switched channels for navigation and 
weapon system audio outputs, interface with six 
unswitched audio channels, interface with VHF/UHF 
transceiver frequency controllers and the ability to sel- 
ect upper or lower aerials. All active circuits are dupli- 
cated and a switch is provided which enables the two 
separate amplifier chains to be tested by breaking the 
power supply to each in turn. 
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Specifications 

Power supply: 16-29 V DC continuous 
Temperature range: —40 to +70°C 
Altitude: up to 70,000 ft 


Contractor 
Ultra Electronics, Sonar & Communication Systems. 


UA6823 Large Station Box 


The UA6823 station box forms part of the UA60 com- 
munications control system (see earlier item) and is 
designed for use in large aircraft installations. In such 
an installation one station box is fitted at each of the 
principal flight crew positions to provide crew members 
with intercom facilities and a convenient means of se- 
lecting and operating the various radio transmitters, 
receivers and other services available within the air- 
craft. All station boxes in the installation are connected 
to a main system distribution or junction box, either 
directly in spur circuits or via a continuous ring circuit to 
reduce the effects of a wiring fault. A maximum of 10 
stations can be connected in this manner without the 
need for a buffer amplifier. 

The power supply and all incoming services available 
at the distribution box are distributed to the station 
boxes by means of special 50-way cables which also 
carry the intercom, overrides and control lines linking 
the station boxes with the aircraft intercom system cen- 
tred on the distribution transformer in the distribution 
box. 


Specifications 

Dimensions: 146 x 114 x 150 mm 
Weight: 2.1 kg 

Power supply: 28 V DC +1 V 


Contractor 
Ultra Electronics, Sonar & Communication Systems. 


The Ultra UA6823 station box 
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DataLink System 


The datalink system is an ACARS (ARINC Communi- 
cations Addressing and Reporting System) digital link 
used for data management between aircraft and the air- 
line’s base. Messages can be downlinked through the 
VHF communications transceiver to a central process- 
ing system which determines the registration and flight 
number of the aircraft and the nature and destination of 
the message, and then processes the message. 
Information can also be uplinked to the aircraft in the 
same manner. Messages are entered manually using 
the control unit keyboard. The datalink system can also 
interface with appropriate aircraft systems for auto- 
matic reporting of data, including the weather radar 
indicator, for extended display of information. 

Optional items include a dedicated hard-copy 
printer, a management terminal for use by the cabin 
crew and a 20 page display memory. Provisions have 
been made for additional ARINC 429 input/output 
ports, checklist and multifunction display interface and 
HF modem. 

The family of AlliedSignal datalink products includes 
the MUA-45A management unit, CNA-45A and 
CNA-45B control units, CDA-45B cabin management 
terminal, PTA-45A and PTA-45B data printers, AUA-45A 
data acquisition unit and HDA-45A hand-held terminal. 

The MUA-45A management unit controls all datalink 
functions on the aircraft. It interfaces with and pro- 
cesses data between all onboard systems and the 
ground. Datalink messages are sent via the VHF com- 
munication transceiver using ARINC/SITA or company 
assigned frequencies. The MUA-45A tunes the desired 
frequency for data communication and also acts as a 
control head for the radio in the voice mode. The 
MUA-45A has a self-contained GMT clock and a large 
expandable memory. 

The CNA-45A and CNA-45B control units provide 
pilot interface to the management unit. The CNA-45A 
has a single line of 16 characters. However, when the 
datalink is interfaced with a digital weather radar indi- 
cator the indicator’s CRT offers a full-page colour dis- 
play of messages, including uplinked weather maps 
and turbulence plots, rather than just the co-ordinates. 
The CNA-45B features a 4 in diagonal display which 
accommodates 16 lines of 22 characters each, provid- 
ing a full page of data on a dedicated screen. Both 
control units utilise an easy-to-read menu entry system, 
with a full alphanumeric keyboard with positive action 
keys. They have full-function capability and free-text 
formatting for unlimited message transmission. 

The CDA-45B cabin management terminal enables 
flight attendants to send and receive messages 
directly, without interfering with the flight crew. It offers 
a reliable, economical and easy-to-use method of 
record keeping and communications concerning cabin 
activities. 

The PTA-45B data printer provides printed copy of 
uplinked messages, flight plans and graphics on 
receipt of a hard-copy request from the control unit. The 
data printer can print any datalink message displayed 
on the radar indicator. The PTA-45B is an ARINC 740 
multiport printer. 

The AUA-45A data acquisition unit provides the inter- 
face to gather information from any aircraft analogue or 


The MUA-45 datalink being set prior to a Delta Air Lines flight 


digital sensor and processes it into ACARS format for 
downlinking. Information can be provided automati- 
cally or upon request from either the pilot or the ground. 
The AUA-45A also accepts uplinks from the datalink for 
various user-defined functions including uplink 
requests for data, parameter changes or format 
changes for downlinks. 

The HDA-45A hand-held terminal provides a point-of- 
sale terminal for duty free and audio/video sales. It pro- 
vides currency conversions, issues receipts, records 
sales and delivers telex message capability to the pass- 
enger’s seat. The magnetic strip reader enables credit 
card transactions and retrieval of coded boarding pass 
information. 


Status 
In production. The system has been installed by Delta, 
USAir, Air France and Cathay Pacific airlines. 


Units of the AlliedSignal MUA-45 datalink set include (left to right) the CNA-45B control unit, AUA-45A 
data acquisition unit, CDA-45B cabin management terminal, HDA-45A hand-held terminal, MUA-45A 
management unit and PTA-45B data printer 


Contractor 
AlliedSignal Commercial Avionics Systems. 


UPDATED 


RTA-44A VHF Transceiver 


The RTA-44A is designed to be a highly reliable VHF 
transceiver for sharp clear voice communications. 
Many of the RTA-44A’s performance capabilities come 
from a single microprocessor which is utilised in the 
computer architecture of the transceiver for high firm- 
ware reliability, a minimum parts count and reduced 
power usage. The microprocessor also provides the 
desired flexibility for offset operation and power-on 
channel tuning. 

The transmitter consists of linear amplifier stages 
connected by microstrip impedance matching sec- 
tions. These eliminate conventional interstage coupling 
capacitors and inductors along with their inherent 
failures and misadjustments. 

The receiver features a programmable RF attenuator 
controlled by an off-channel signal sensor which auto- 
matically varies the attenuation to maintain a maximum 
desired/undesired signal input to the preselector. This 
makes the rejection of signals possible, even when an 
onboard transmitter isolated by 30dB is being 
operated. 

The microprocessor reduces maintenance time by 
monitoring pertinent modes throughout the trans- 
ceiver, allowing a thorough fault analysis and fault 
isolation routine to be conducted down to sub- 
assembly/module level. Failed subassemblies are 
identified by an alphanumeric code displayed on the 
HEX LED display. 

Three dedicated buffers and an 8-bit analogue- 
to-digital converter are utilised in the computer 


architecture to monitor all events external to the micro- 
computer for BITE signal processing. 


Specifications 
Weight: 4.1 kg 


Frequency: 118-137.975 MHz 
Number of channels: 800 (25 kHz spacing) 


Status 
In production. 


USA/COMMUNICATIONS 33 


Contractor 
AlliedSignal Commercial Avionics Systems. 


VERIFIED 


AN/ARC-199 HF Radio 


The AlliedSignal AN/ARC-199 is a solid-state HF com- 
munications system providing 280,000 channels in the 
frequency band 2 to 30 MHz. It incorporates power 
management and low probability of intercept with sel- 
ectable power output of 4, 40 or 150 W PEP. Twenty 
channels can be preselected for instantaneous recall 
and use. Automatic recognition of incoming messages 
by a selective addressing system is used. 

The radio is microprocessor-controlled and contains 
a dual MIL-STD-1553B databus interface. Remote- 
control can be provided through this interface, as well 
as through a dedicated keyboard/CRT display control- 
ler. The equipment can operate with both voice and 
data formats and can be used ‘in clear’ or with encryp- 
tion devices. The CRT display is compatible with NVG. 
The antenna coupler is able to tune a variety of anten- 
nas throughout the frequency range, including long 
open wires, grounded wires, whips and_ shunt 
antennas. 


Specifications 
Weight: 14.5 kg 


Status 
In service on US Army helicopters. 


Contractor 
AlliedSignal General Aviation Avionics. 


KHF-950 HF Radio 


The KHF-950 has coverage up to 29.999 MHz and 
offers 280,000 frequencies at 100 Hz spacing. The sys- 
tem operates in USB, LSB and AM modes. Transmitter 
output in each SSB mode is 150 W PEP.and 35 W 
average over the full frequency range. 

The KHF-950 employs synthesised frequency gener- 
ation techniques and uses microprocessor control for 
easy in-flight operation. It possesses a non-volatile 
memory which allows preselection storage for up to 99 
channels and their appropriate modes but, in addition, 
allows the user to tune manually to any other frequency 
within the covered bandwidth without disturbance to 
the stored presets. 

Operation may be either simplex, for normal air traffic 
or similar communication, ‘or semi-duplex which per- 
mits patch-through into public utility telephone circuits. 
Provision is also made for a SELCAL facility and the 
dedicated circuits enable continuous SELCAL monitor- 
ing to be maintained without having to select the AM 
mode. 

A feature of the KHF-950 is its automatic antenna 
tuning capability, an operation carried out by simply 
keying the microphone. AlliedSignal claims that the sys- 
tem will operate satisfactorily on antennas only 10 ft 
long. It will also tune to fixed-rod aerials and towel-rail 
antennas used on helicopters. AlliedSignal has 
developed equipment to facilitate operation from shunt 
and notch antenna systems. 

The KHF-950 system comprises the KCU-951 all digi- 
tal remote controller, the KAC-952 power amplifier/ 
antenna coupler and the KTR-953 transmitter/receiver. 
The remote controller (or frequency selector) is 
designed for panel mounting and presents channel, 
frequency and mode selection data on a self-dimming 
gas discharge numeric display. 

An optional controller is the KFS-954 which is also 
panel-mounted and measures only 14.5 cm?. This unit 
contains storage for all 176 ITU maritime radio- 
telephone channels plus additional preselected sim- 
plex air traffic or conventional airborne communication 
channels. By preprogramming the ITU channels, it is 
possible for the operator to call any radiotelephone sta- 
tion without having to select the separate transmit and 
receive channels manually. The operator merely sel- 
ects the radiotelephone mode and the required chan- 
nel. The KHF-950 also interfaces with teletype and 
facsimile systems and a dual installation equipment 
allows dual frequency reception from a single antenna. 


The AlliedSignal AN/ARC-200 HF/SSB radio 


The AlliedSignal KHF-950 radio in dual configuration 


Specifications 
Weight: 9.16 kg 


Status 

In production and service. The system has been widely 
adopted and has been installed in aircraft such as Can- 
adair Challenger, Gulfstream G III, Lear 55, Citation III 
and Falcon 50. The KHF-950 has also been selected by 
the US Army for helicopters. 


Contractor 
AlliedSignal General Aviation Avionics. 


KHF-970 HF Radio 


The KHF-970 is a derivative of the KHF-950 HF/SSB air- 
borne radio which has been adapted specifically for 
military use. Selection of the system for nap of the earth 
helicopter communications, an application for which 
HF is now recognised as being superior to VHF, was 
announced by the US Army in 1982. A surface vehicle 
version for military use has been designated KVR-980. 

The KHF-970 covers the HF band from 2 to 
29.999 MHz, providing 280,000 channels at 100 Hz 
increments. Transmitted output power is 150 W. Preset 
channel selection from a non-volatile memory is also 
provided but, unlike the KHF-950, all channels and 
frequencies are selected on a keyboard and displayed 
onaCRT. 

Other features include scanning of preset channels 
and provision for multiple selective addressing, fre- 
quency link analysis and for automated communi- 
cations operating instructions. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


UPDATED 


KHF-990 HF Radio 


The KHF-990 HF radio is a helicopter system which 
draws on technology used in the company’s airborne 
KHF-950 and marine KMC-95 systems. It provides 
280,000 channels in the 2 to 30 MHz HF band at fre- 
quency increments of 100 Hz. Modulation is in SSB 
mode and transmitted output power is 150 W PEP. 

The KHF-990 has been optimised for helicopter oper- 
ation. It uses the miniature KFS-594 controller, a 
KAC-992 combined antenna coupler/probe antenna 
and a remotely located KTR-993 receiver/exciter/ 
power amplifier. This combination provides a fully 
capable yet lightweight system. 

The KFS-594 controller provides access to 176 per- 
manently programmed ITU marine radiotelephone 
channels and to 19 programmable channels which may 
be selected or retuned by the pilot. The KAC-992 is an 
automatic, digital antenna coupler which is self- 
contained in the end of a probe antenna system. It may 
be mounted externally or internally with only the probe 
portion of the antenna protruding from the aircraft. 

The KTR-993 receiver/exciter/power amplifier can 
be mounted in any convenient location within the heli- 
copter with no restrictions on proximity to the other two 
units. It meets the TSO requirements for explosion- 
proof, drip-proof and salt-spray categories. 
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Specifications 
Weight: 9.9 kg 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KMA 24 and KMA 24H Audio 
Control Systems 


The KMA 24 and KMA 24H are compact, lightweight 
systems for the integrated control of a number of radio 
communication and navigation systems. Designed 
principally for the general aviation sector, they are 
single box units for panel mounting. 

The KMA 24 can control up to three transmitter/ 
receivers and six receivers, including an internal marker 
beacon receiver for which it contains an automatically 
dimmed three light presentation. In the 24H version, the 
internal marker beacon facility is replaced by a five sta- 
tion hot microphone intercom and associated volume 
control. The 24H’s marker switches control audio from 
an external marker beacon receiver. This system also 
features switching which gives the pilot’s microphone 
priority over that of the co-pilot. 

Both units provide transmitter/receiver and receiver 
outputs to speakers, headphones or both. A separate 
headphone isolation amplifier maintains constant 
noise-free volume levels even when several receivers 
are keyed simultaneously. When a microphone is 
keyed, all receivers are automatically muted to elimin- 
ate feedback. Both systems are offered in a choice of 
eight configurations with a number of different optional 
facilities. 


Specifications 

Dimensions: 

(KMA 24) 172 mm length behind panel 
(KMA 24H) 173 x 33 x 159 mm 
Weight: 0.77 kg 


Status 
In production and service. 


Contractor 
AlliedSignal General Aviation Avionics. 


VERIFIED 


KTR 908 VHF Transceiver 


The KTR 908 is a remote-mounted airborne VHF com- 
munications transceiver with a standard frequency 
range of 118 to 135.975 MHz and channel spacing of 
25 kHz. An optional extension to 151.975 MHz is avail- 
able. Power output is 20 W from a 28 V DC power sup- 
ply and storage of active and standby frequencies is 
provided. It is operated from a cockpit-mounted 
KFS598 controller which requires 57 mm panel space. 


Specifications 

Dimensions: 

(transceiver) 147 x 45 x 299 mm 
Weight: 

(transceiver) 1.6 kg 


Status 
In operational service with the US Army and National 
Guard. 


Contractor 
AlliedSignal General Aviation Avionics. 


KTR 909 UHF Transceiver 


The all-solid-state KTR 909 transceiver operates in the 
225 to 399.975 MHz range in 25 kHz increments and is 
capable of 10 W of transmitter power. Weighing only 
2.09 kg, the compact system includes the KTR 909 
remote-mounted transceiver and the Gold Crown Ill 
KFS 599A control head. The KFS 599A is offered in two 
versions: with standard gas discharge display or with 
ANVIS NVG-compatible display. 


KTR 993 


KAC 992 


The AlliedSignal KHF-990 radio for helicopters 


The KFS 599A can be tuned by dialling in the desired 
operating frequency or by selecting any of the 20 user- 
programmable channels. 

The KTR 909 is capable of operating with tandem 
KFS 599A control heads designated as master and 
slave, which is ideally suited for training applications. 
Additionally, one version of the KTR 909 can be tuned 
via compatible radio management systems, such as the 
AlliedSignal RMS 555 or FMS systems with frequency 
management. 

Dual monitoring capability allows the KTR 909 to 
monitor either the main receiver, the Guard receiver or 
both simultaneously. 

The KTR 909 offers 1,000 Hz tone modulation used 
in DF operations. In addition, it provides an ADF mode 
which allows the unit to perform the tuning function for 
remote ADF systems. This function, when interfaced 
with peripheral DF equipment, permits an ADF indi- 
cator to be used as a bearing indicator for DF 
operations. 


Status 
In service. 


Contractor 
AlliedSignal General Aviation Avionics. 


UPDATED 


The KY 96A VHF communications transceiver 


KY 96A and KY 97A VHF 
Communications Transceivers 


The KY 96A and KY 97A VHF communications trans- 
ceivers are identical in all respects except that the KY 
96A operates at 28 V, while the KY 97A operates at 
14 V. Frequency coverage is from 118 to 136.975 MHz 
at 25 kHz spacing. 

Both the active and a standby frequency are dis- 
played on the illuminated liquid crystal display and the 
set is switched between the two by a single button 
push. Up to nine channels can be programmed into the 
non-volatile memory. The transceivers feature audio 
levelling, so that weak signals are automatically ampli- 
fied and strong signals are muted, and are equipped 
with an audio amplifier to drive a speaker for those 
installations not equipped with an audio panel. 


KFS 594 


Specifications 

Dimensions: 33 x 158.8 x 266.7 mm 
Weight: 1.32 kg 

Power output: 5 W min 

Frequency: 118-136.975 MHz 
Temperature range: —20 to +55°C 


Contractor 
AlliedSignal General Aviation Avionics. 


KY 196A and KY 197A VHF 
Transceivers 


During 1987 AlliedSignal updated the KY 196 and 197 
transceiver with the addition of some new features, des- 
ignating the new transceivers KY 196A and KY 197A. 

The KY 196A is a compact lightweight panel- 
mounted transmitter/receiver particularly suitable for 
light aircraft. It covers the VHF band from 118 to 
136.975 MHz in which range 760 channels are pro- 
vided; channels are selectable at increments of 25 or 
50 kHz. One of the features of the update is the expan- 
sion of the frequency coverage by 1 MHz at the top end 
of the range. 

A principal feature of the system is that a second fre- 
quency in addition to the one in use may be stored for 
immediate selection. Both the operating and standby 
frequencies are presented on a self-dimming gas 
discharge display in a window on the front panel. When 
the standby channel is selected the former operating 
channel is entered into the standby store. Non-volatile 
storage, provided by an electrically alterable read- 
only memory chip, ensures both frequencies remain 
stored when the power supply is off or disconnected. 
No separate memory power supply is required. 

Solid-state construction is employed throughout. 
The system is microprocessor-controlled and digital 
synthesis techniques are used for frequency gener- 
ation. AMOSFET RF amplifier and mixer stage is used 
to provide clear signal reception. 

Other improvements in the upgrade include a bigger 
selection knob, lighted push-buttons, pilot programma- 
ble lighting and dimming levels and a facility which 
detects a stuck microphone and stops transmission 
after 2 minutes. 


Specifications 

Dimensions: 159 x 33 x 267 mm 
Weight: 1.45 kg 

Power supply: 

(KY 196A) 28 V DC 

(KY 197A) 14V DC 

Power output: 

(KY 196A) 16 W 

(KY 197A) 10 W 

Temperature range: —20 to +55°C 


Status 
In production and service. 


Contractor 
AlliedSignal General Aviation Avionics. 


RMS 555 Radio Management 
System 


The RMS 555 offers high-technology features and per- 
formance in a compact RMU 556 control/display unit, 
driven by a % ATR dwarf KDA 557 data adaptor. Utilis- 
ing a 3.6 in diagonal CRT display, the RMU 556 pro- 
vides a multitude of different pages, including the 
normal active frequency, memory and diagnostic 
pages. 

Line item push-buttons provide quick access to each 
of the frequencies to be selected. Positive detent 
concentric knobs are used to provide secure input of 
frequency, channel or codes. 

In a dual RMS installation, the pilot and co-pilot can 
each tune all radios in the system, including the cross- 
side radios. Each RMS is capable of handling 17 differ- 
ent pieces of equipment via an ARINC 429 databus, 
including three VHF comms, dual navs, dual Tacans, 
dual ADFs, dual DMEs, dual ATCRBs or Mode S 
transponders, dual MLS and TCAS. 

Standby frequencies for comm, nav and ADF allow 
for flip-flop tuning. The memory capability of the RMS 
555 system also allows the pilot to store up to 20 pilot- 
programmable frequencies for each VHF comm, 10 for 
each ADF and 10 for each Tacan. 


Specifications 

Dimensions: 

(data adaptor) 99 x 85.9 x 231 mm 
(control/display unit) 152.4 x 62.6 x 231 mm 
(configuration module) 53.3 x 40.5 x 38.6 mm 
Weight: 

(data adaptor) 1.87 kg 

(control/display unit) 1.46 kg 

(configuration module) 0.046 kg 

Power supply: 28 V DC, 1.25A 


Contractor 
AlliedSignal General Aviation Avionics. 


VCS 40 VHF Communication 
System 


The VCS 40 VHF communication system is an all-digital 
transceiver employing microprocessor-controlled cir- 
Cuitry. It incorporates a full complement of AlliedSignal 
Series Ill performance features including 20 W solid- 
state transmitter, continuous transmit capability at 
reduced power, white-on-black dichroic liquid crystal 
frequency display, 760-channel operation at 25 kHz 
spacing over 118 to 136.975 MHz, optional 1,360 
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channel extension up to 151.975 MHz, built-in SELCAL 
and ACARS capability and automatic self-test and 
diagnostics. 

The VCS 40 consists of the VC 401B digital trans- 
ceiver and the panel-mounted CD 402B control/display 
unit. 


Specifications 

Dimensions: 

(transceiver) 104 x 101.6 x 333.6 mm 
(control/display unit) 63.5 x 80 x 63.5 mm 
Weight: 

(transceiver) 2.78 kg 

(control/display unit) 0.27 kg 

Power supply: 18-33 V DC 

(receive) 0.5A 

(transmit) 4.5 A 

Altitude: up to 55,000 ft 


Contractor 
AlliedSignal General Aviation Avionics. 


A601-16 Voice Warning System 


The A601-16 voice warning system module was 
designed to replace the many equipment tones and 
warning horns with more intelligible voice messages. 
The voice warning system can monitor aircraft subsys- 
tem signals and provide verbal information of failures 
and threats, giving the existing audio system enhanced 
performance and increased man/machine interface for 
reduced pilot response time. The upgrade module can 
interface existing aircraft subsystems to the intercom 
audio with minimal cost and rewiring. 

Non-volatile storage offers 16 messages or 40 sec- 
onds of memory output. The digital chip memory can 
be customised to any combination of high-quality 
speech and tone reproduction. Priority message con- 
trol will process multiple inputs by priority and then 
resume handling lower priority messages. There is a 
mute control for the pilot for message acknowledge- 
ment and a circuit self-test function. The voice warning 
system can be provided with a cockpit visual message 
display. 


Status a 
In production. The voice warning system is designed 
for MH-47E and MH-60K helicopters. 


Contractor 
Andrea Radio Corporation. 


Active Noise Cancellation System 


The Active Noise Cancellation (ANC) system is a modu- 
lar system that will interface the headset with the exist- 
ing intercom system. The control module performs the 
noise cancelling functions and is placed in a remote- 
mounted location from the headset. The ANC headset 
system will operate in high-noise environments in 
excess of 100 dB and deliver improved isolation from 
noise over conventional headset designs. The system 
also gives the existing audio equipment enhanced 
clarity and performance. 

The ANC headset system increases intelligibility of 
transmitted speech by digitising and isolating voice 
from noise. The ANC circuitry also monitors noise at the 
ear and produces anti-noise 180° out of phase, actively 
cancelling the ambient noise within the headset. The 
control circuitry can be preprogrammed to operate in 
specific application noise environments, so the cancel- 
lation function can be tuned to cancel specific noise fre- 
quencies. By placing the ANC headset electronics in a 
remote module, a lightweight headset format can be 


utilised to reduce size and increase comfort. The con- 
ventional military headset can therefore be upgraded to 
achieve active noise cancellation performance. 

Andrea claims that the ANC headset system is adapt- 
able to conventional military headsets, increases ICS 
performance, headset comfort and reliability, consider- 
ably reduces the cost of individual noise cancelling 
headsets and offers lower size, weight and power con- 
sumption over current noise cancelling headset 
designs. 


Status 
In the prototype phase. 


Contractor 
Andrea Radio Corporation. 


5163-1 SELCAL Decoder 


The purpose of the SELective CALling (SELCAL) sys- 
tem is to permit exclusive calling of individual aircraft 
over normal radio channels that link the ground station 
to that aircraft. The system operates with HF and VHF 
ground-to-air transmitters and receivers and does not 
interfere with the normal operation of communications 
except when the SELCAL is performing its calling 
function. 

Each SELCAL equipped aircraft is assigned a four 
letter identifier which is used when the ground station 
wishes to contact it. The SELCAL decoder is designed 
to respond only to the identifier for which it is set. When 
the identifier is received by the aircraft, the decoder 
actuates a signal indicator in the form of a lamp, 
bell, chime or any combination of these. Typically, the 
signal will be annunciated on an audio control panel 
microphone select switch. 

The 5163-1 SELCAL decoder is a rack-mounted, 16 
tone decoder designed for the ICAO and ARINC stan- 
dard system. It may be installed in non-pressurised and 
non-temperature controlled locations on aircraft up to 
altitudes of 55,000 ft. The unit is housed in a 1 MCU 
ARINC 600 package. 


Status 
Contracts have been received from Saab for the Saab 
2000 and from Rockwell-Collins for the Ilyushin Il-96M 
aircraft. 


Contractor 
AVTECH Corporation. 


VERIFIED 


AvFax Airborne Facsimile 
Machine 


AvFax is a commercial transport qualified facsimile ter- 
minal. It has been designed and tested to meet all the 
applicable DO-160C and FAR Part 25.853 require- 
ments for cabin equipment. Categories include shock, 


The AvFax airborne facsimile machine 


vibration, temperature, altitude, EMC, flammability and 
toxicity. 

Key features of the AvFax include the availability of 
multiple system interfaces for GMIS, Honeywell/Racal, 
Collins and GTE equipment; and support for fax trans- 
mission or reception via Satcom or NATS at 2.4, 4.8 and 
9.6 kbits/s. 


Status 

In production for several international carriers. Present 
customers include Air Canada, BE Aerospace, British 
Airways, China Southern, Emirates, GTE Airfone, 
Korean Air, Kuwait Airways, Martinair, Saudia and 
Singapore Airlines. 


Contractor 
AVTECH Corporation. 


VERIFIED 


Audio Selector Panels 


The AVTECH audio selector panel provides complete 
selection and volume control of audio communications 
for cockpit crews of transport aircraft. These panels are 
custom-designed and manufactured specifically for 
each aircraft application, whether supplied as standard 
equipment by the airframe manufacturer or specified 
as buyer-furnished equipment by the purchasing 
airline. 
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The panels are designed to minimise cross-talk and 
spurious noise, while maximising fidelity and reliability. 


Status 

In production and in service with Boeing 727, 737, 757 
and 767 aircraft and a number of other aircraft types, 
including the Beech T34C, Bell 204A, Canadair CL-41, 
Cessna Citation and Citation Jet, McDonnell Douglas 
MD-80 and MD-90, Embraer EMB-312 and Learjet 20, 
30 and 50 Series. 


Contractor 
AVTECH Corporation. 


UPDATED 


Cockpit Voice Recorder Audio 
Mixer 


The Cockpit Voice Recorder (CVR) audio mixer is 
designed to comply with FAA regulations mandating 
cockpit voice recorders for all multi-engined turbine- 
powered aircraft that require two crew members and 
seat six or more passengers. The CVR audio mixer 
sums and routes audio signals from microphones, 
headphones and speakers to the cockpit voice 
recorder. It also provides hot mic biasing, adjustable 
channels for balancing audio levels and paired pins to 
make installation easy and economical. Both single- 
and dual-station units are available. The systems are 
qualified to TSO C50c requirements. 


Status 
In service in various business aircraft. 


Contractor 
AVTECH Corporation. 


UPDATED 


Digital Control System 


At the heart of each Digital Signal Processing (DSP) 
audio system is the digital signal processor. DSP cir- 
Cuitry gives flight crews crisp drift-free audio communi- 
cations with few electronic parts and dramatically 
increased __ reliability over analogue systems, 
extending system flexibility through software add-on 
features. 

AVTECH DSP systems consist of a Remote Elec- 
tronics Unit (REV), plus an Audio Control Panel (ACP) 
for each user. In operation, control switch selections 
are made at the ACP, then multiplexed and sent to the 
REU. All analogue audio signals are also sent to the 
REU where they are filtered and converted to digital sig- 
nals. The resulting digital audio is selected, amplified, 
filtered and summed in the DSP circuit according to 
control selections. After processing, the digital audio 
signal is converted back to analogue for distribution to 
the user. All processing is done at microprocessor 
speeds resulting in real-time audio communication with 
crisp digitally processed quality. Advanced features 
include a digital control bus between each flight deck 
ACP, BITE to monitor and report digitally on system 
operational integrity and advanced data reporting via 
an ARINC 629 interface to other aircraft systems. Jack 
panels, headsets, microphones and speakers provide 
audio signal input/output, completing the system. 


Status 

In service on the Boeing 737-300, -400 and -500 and 
Boeing 757 and 767 freighters, Canadair CL-600, -601, 
-604 and RJ de Havilland DHC-8, Embraer CBA-120 
and IPTN N250. 


Contractor 
AVTECH Corporation. 


UPDATED 


Passenger Address/Cabin 
Interphone System 


Passenger address and cabin interphone systems 
allow passenger address from cockpit crew or flight 
attendants, interphone between crew and attendants, 
boarding music selection, passenger briefings and 


AVTECH 5060-1 audio selector panels for the de Havilland DHC-8 


The digitally controlled audio system for the Boeing 777 


call/announcement chimes. A typical system is con- 
figured with PA amplifier, electronics unit, interphone 
control stations for cockpit crew and flight attendants, 
handset assemblies and cabin speakers. 

A high-efficiency PA amplifier features a tracking 
regulator which modulates the amplifier supply voltage 


1995 


in accordance with the audio output level. Power dissi- 
pation in the output state is minimised and power con- 
sumption from the input power line is reduced by up to 
50 per cent, decreasing both power demands and heat. 
The inherent low-distortion characteristics of the 
circuitry, plus attention to power line filter design, 
eliminate audible 400 Hz bleedthrough, providing 
much clearer audio communications. For improved reli- 
ability, the system includes over-temperature cutout 
and protection against damage due to external short 
circuits. 


Status 

In production for the Saab 2000, Dornier Do 328, de 
Havilland DHC-8, CASA/IPTN CN-235, Embraer 
EMB-120, 145 and CBA-123, the Canadair Regional Jet 
and the IPTN N-250. 


Contractor 
AVTECH Corporation. 


VERIFIED 


The passenger address/cabin interphone system 
includes a PA amplifier (left) and handsets (right) 


PA805S Power Amplifier 


The PA805S power amplifier is a solid-state RF ampli- 
fier intended for use with low-band 2,200 to 2,300 MHz 
S-band telemetry transmitters where space, weight and 
power consumption are critical. The output power of 
the PA805S is maintained by an automatic levelling 
control circuit, providing a flatness of +0.25 dB, 
ensuring a constant power over the 100 MHz band. 

The PA805S utilises an internal circulator, which 
allows operation into any load impedance without dam- 
age. Output filtering reduces all spurious outputs to 
below 60 dBc. An internal power line regulator ensures 
uniform performance over the range of input voltage. 
The regulator also provides reverse polarity protection 
to the PA805S. 


Specifications 

Dimensions: 76.2 x 50.8 x 12.7 mm 
Weight: 0.11 kg 

Temperature range: —54 to +85°C 


Contractor 
Aydin Vector. 


VERIFIED 


RCC-200-SPM Airborne 
Command Control Receiver 


The RCC-200-SPM airborne command control receiver 
is a dual-conversion superhet UHF receiver capable of 
operating in L/S- or TV bands with a 100 MHz tuning 
range. It is designed for operation in aerospace environ- 
ments where size, weight and power consumption are 
critical. The RCC-200-SPM incorporates advanced 
design features which rely heavily on the use of inte- 
grated circuit technology to enhance the overall 
performance. 

Performance specifications meet the requirements 
of the majority of airborne telemetry and command 
control applications. Additional features can be 
incorporated to meet specific customer requirements. 


Specifications 

Dimensions: 152.4 x 82.6 x 52.5 mm 
Weight: 1.19 kg 

Power supply: 24-36 V DC 
Temperature range: —40 to +70°C 


Contractor 
Aydin Vector. 


VERIFIED 


RCC-210 Series Command 
Control Receivers 


The RCC-210 Series UHF command control receivers 
are solid-state FM receivers designed for operation in 
aerospace environments where size, weight and power 
consumption are critical. Models are available with 
input frequency ranges of 1,400 to 1,550 MHz, 1,700 to 
1,850 MHz and 2,200 to 2,400 MHz. 


Specifications 
Weight: 0.48 kg 
Power supply: 28 V DC, 220 mA 


Contractor 
Aydin Vector. 


VERIFIED 


RCC-500 Command Control 
Receiver 


The RCC-500 command control receiver is a multi- 
purpose FM receiver specifically designed to meet the 
stringent electrical, environmental and_ reliability 
requirements of missile terminal flight, while providing 
for a variety of optional configurations determined by 
the addition of external units. 

When combined with an Aydin Vector Series 294-bit 
synchroniser, the RCC-500 receiver may be used to 
recover data, or for command and control when inte- 
grated with the TDC-100 Series command tone 
decoder. 

The RCC-500 receiver (with external decoder) meets 
the requirements of Range Commanders Council 
document 3134-80. An ultra-high Q preselector and 
high IF allow the use of a single heterodyne receiver 
front end which provides a more reliable and cost- 
effective approach over others. The receiver front end 
has sufficient dynamic range to meet the susceptibility 
requirements of RCC document 313-80 and MIL- 
STD-461 and -462. 


Contractor 
Aydin Vector. 


VERIFIED 


ST260 Series UHF Transmitters 


ST260 Series UHF transmitters are designed for video 
and telemetry datalink operation in tactical weapons 
such as standoff attack missiles and laser-guided 
bombs. 

The ST260 is completely solid-state. It incorporates a 
mode selectable dual-power output of 40 W in high- 
power mode and 2 W in low-power with other power 
outputs available as an option. The ST260 contains a 
power line regulator, ensuring uniform performance 
over the entire allowable input voltage range and com- 
pliance with power line conducted susceptibility and 
interference requirements. An output circulator internal 
to the unit allows operation into any load impedance, 
including short and open circuits. 

The ST260 provides an output frequency stability of 
+0.003 per cent, frequency response of 10 Hz to 6 MHz 
+1.5 dB and deviation sensitivity of +6 MHz. 

Synthesised frequency selection is available in 
1 MHz steps over a 100 MHz band. 


Specifications 
Volume: 869 cm? 
Weight: 1.45 kg 


Contractor 
Aydin Vector. 


VERIFIED 


S$T4160S S-Band Airborne 
Transmitter 


The ST4160S forward error-corrected 175 W dual- 
frequency PSK S-band airborne transmitter is rack- 
mountable and operates on raw 28 aircraft power. 
Convolutional encoding, high output of 160 W mini- 
mum and RS-422 bus compatibility are prime features 
of the ST4160S. Modulation is PCM/PM linear phase 
and data rate is 700 kbits/s convolutional encoded or 
1,400 kbits/s non-convolutional encoded. 

A typical application of the airborne ST4160S trans- 
mitter is preparing and relaying digitised video imagery 
and annotated data via a microwave link to a ground 
station in conjunction with the dual side-looking X-band 
digital real-time multilook synthetic aperture radar. The 
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electronics in the data network use scrambling and 
convolution encoding to enhance the transmission and 
reception process significantly. 

Principal components of the ST4160S transmitter 
are the Aydin Vector T-700 transmitter and four PA-440 
50 W power amplifiers plus additional electronics. 


Specifications 

Dimensions: 482.6 x 304.8 x 482.6 mm 
Weight: 38.56 kg 

Temperature range: —-10 to +50°C 
Frequency stability: +0.003 % 


Contractor 
Aydin Vector. 


VERIFIED 


T-300 Series Airborne UHF 
Transmitter 


The T-300 Series is a subminiature solid-state crystal- 
stabilised UHF/FM transmitter capable of transmitting 
wideband telemetry and digital multiplex signals. It is 
designed for extremely reliable operation in the severe 
environmental flight conditions associated with 
missiles, space vehicles or aircraft. 

The T-300 operates at 2,200 to 2,400 MHz, with a fre- 
quency stability of 40.002 per cent. Power output is 
5 W. The T-300 Series meets IRIG-106-93 standards. 


Specifications 

Dimensions: 63.5 x 38.1 x 19 mm 
Power supply: 28 V DC +4 V 
Temperature range: —20 to +70°C 


Contractor 
Aydin Vector. 


VERIFIED 


VSD-100 Airborne Subcarrier 
Discriminator 


The VSD-100 airborne subcarrier discriminator comp- 
lements the VM-100 in video datalinks. It accepts the 
75 ohm composite video output from an RCC-300 
Series video receiver, separates the baseband video 
from the subcarrier, demodulates the subcarrier and fil- 
ters or de-emphasises the audio output. The VSD-100 is 
a fully solid-state module employing integrated circuits 
for all active signal processing. The DC response and 
frequency stability make the unit ideally suited for PCM 
and PAM applications. The VM-100 Series audio sub- 
carrier and video mixer is designed to operate in con- 
junction with the Aydin Vector Series T100-TV and 
Series ST-400 transmitters. 

The VM-100 contains a subcarrier oscillator which 
provides for the multiplexing of an audio signal with a 
video signal for transmission on a single carrier. In 
addition, the VM-100 contains a video pre-emphasis 
network and a summing amplifier to multiplex the sub- 
carrier signal internally with the pre-emphasised video. 
The VM-100 contains an internal power supply to 
ensure uniform performance when operated on aircraft 
28 V power. 

The VM-100 is designed to operate into the standard 
75 ohm input impedance of the T100-TV and ST-400 
Series transmitters. The output level is adjustable and 
will provide sufficient drive to operate with a carrier 
transmitter having a deviation sensitivity of +6 MHz/V 
RMS. 


Contractor 
Aydin Vector. 


VERIFIED 


AIRLINK Antenna System for 
Satcoms 
AIRLINK low- and high-gain antenna systems are 


designed for use with INMARSAT _ satellite 
communications. 


The high-gain antenna system uses two conformal, 
electronically steered, phased-arrays in a side-mounted 
architecture. This configuration yields superior cover- 
age with minimal aerodynamic drag penalties. The 
high-gain antenna system is fully approved for multi- 
channel data, voice and data applications. 


The low-gain antenna system consists of a single- 
blade antenna and is used for low-speed data appli- 
cations. It is ideally suited as a back-up for the high-gain 
system. 

Ball has recently introduced the AIRLINK Gateway 
Unit (AGU) which provides the digital signal processing 
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The Ball AIRLINK antenna system showing the 
conformal array (above) and beam-steering unit 
(left), diplexer/low-noise amplifier (centre) and 
high-power amplifier (right) 


necessary for operating with INMARSAT’s circuit mode 
data channel. This channel provides users with a host 


of applications at the 9.6 kbits/s rate and can also 
provide secure satellite communications. 


Specifications 

Dimensions: 

(antenna array) 407 x 813 x 9.5 mm 
(beam-steering unit) 89 x 264 x 343 mm 
(diplexer/low-noise amplifier) 51 x 198 x 282 mm 
(high-power amplifier) 193 x 257 x 925 mm 
(AIRLINK Gateway Unit) 7 MCU 

Weight: 

(antenna array) 7.1 kg 

(beam-steering unit) 8.4 kg 
(diplexer/low-noise amplifier) 3 kg 
(high-power amplifier) 20 kg 

(AIRLINK) Gateway Unit) 13.5 kg 


Power supply: 115 V AC, 400 Hz, single phase 
Frequency: 1,530-1,559 MHz, 1,626.5-1,660.5 MHz 


Status 

Selected by United Airlines and British Airways for Boe- 
ing 777 aircraft and by Scandinavian Airline System for 
Boeing 767-300s. 


Contractor 
Ball Corporation Aerospace & Communications Group. 


VERIFIED 


718U-5M (AN/ARC-174(V)5) HF 
Transceiver 


The 718U-5M is an improved version of the 718U-5 
(AN/ARC-174(V)) HF transceiver for use in small aircraft 
and helicopters, providing operation in USB, LSB, 
AME, CW and secure voice modes. It is a half-duplex 
communications system designed to communicate 
with ARINC and maritime radio channels, having 
280,000 channels in the frequency band 2 to 30 MHz. 
The system consists of a transceiver, power amplifier/ 
antenna coupler and a panel-mounted controller, and 
has an output of 100 W maximum. 

The controller incorporates microprocessor tech- 
niques to simplify operation and adds half-duplex capa- 
bility to enable the pilot to transmit on one frequency 
and receive on another, as required in maritime oper- 
ations. The controller non-volatile memory enables 
channels to be preset with mode of operation and the 
transmit and receive frequencies. When in half-duplex 
mode the control automatically selects the frequency 
for transmit, receive and mode, and provides frequency 
and channel information on the incandescent display. 


Status 
In service with US, Canadian, French and Italian armed 
forces. No longer in production. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


Airborne Integrated 
Communications System 


The Airborne Integrated Communications System 
(AICS) provides a complete communications system 
covering from HF- up to, and including, L-band, while 
achieving significant reductions in size, power and 


weight compared with traditional LRUs. Communi- 
cation links include multiple channels of VHF and UHF 
with ECCM, high-frequency ECCM, Satcom, Link 11, 
Link 16 and a digital modem. 

AICS is designed to reduce aircrew workload by 
automating time-consuming tasks associated with the 
control of conventional communication equipment and 
present information to the operator to improve situation 
awareness. 

The system combines air-cooled SEM-E modular RF 
and digital packaging with a colour graphic map dis- 
play, mission planning station, digital map databases 
and communications management software. The four 
major subsystems that make up AICS are modular 
communication, COMSEC, intercom and information 
management and display. 


Status 

Collins has been awarded a contract valued at nearly $3 
million for an AICS demonstrator for the UK Defence 
Research Agency. Delivery is scheduled for March 
1997. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AM-7525/AM-7526 (649M-1/-2) 
UHF High-Power Amplifier 


The AM-7525/AM-7526 high-power amplifier provides 
100 W AM, 125 W FM across the 225 to 400 MHz fre- 
quency band. With Satcom DAMA mode selected, the 
AM-7525 provides up to 125 W PEP output in 1 dB 
remotely adjustable steps. Particular attention has 
been given to minimise weight and volume without sac- 
rificing reliability, producibility or system operational 
flexibility. This power amplifier provides additional mar- 
gin for standard, Satcom DAMA and frequency-agile 


AICS is a modular avionics package which provides a complete communication system 
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communications and is compatible with many existing 
tactical AM/FM airborne equipments. The RF amplifier 
and self-contained power supply modules are com- 
pletely solid-state. The AM-7525 is modified to operate 
with Link 4 and Link 11. 

The power amplifier provides BIT to the unit level for 
the purpose of preliminary diagnosis. This test can be 
conducted without dismantling any part of the equip- 
ment. Front panel magnetic indicators are provided to 
isolate faults to the module level. An elapsed time meter 
records the ‘on’ time of the unit. 


Specifications 

Dimensions: 254 x 127 x 177.8 mm 
Weight: 6.12 kg 

Reliability: >11,000 h MTBF predicted 


Status 
In production and in service. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


AN/ARC-153 HF Radio 


The Collins AN/ARC-153 airborne radio provides 
280,000 channels in the 2 to 30 MHz HF band. Oper- 
ating in AM mode, the system has been specifically 
developed for service aboard US Navy Lockheed S-3A 
ASW aircraft, for which it provides voice and sonobuoy 
data communication. Normal transmitter power output 
is 1 kW but this may be reduced, if desired, to 400 W. 


Status 
In service. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARC-157 HF Radio 


The Collins AN/ARC-157 military airborne long-range 
communication system covers the HF band from 2 to 
30 MHz, providing 280,000 channels at intervals of 
100 Hz. Operating modes include USB and LSB in 
voice and data transmission and, additionally, LSB in 
data transmission only. Maximum transmitter output 
power is 1 kW. 


Specifications 

Dimensions: 255 x 562 x 584 mm 
Weight: 46.75 kg 

Temperature range: —54 to +55°C 
Altitude: up to 15,000 ft 


Status 
In service. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARC-159(V) UHF Radio 


The Collins AN/ARC-159(V) is a military airborne com- 
munications system designed principally for high- 
performance fixed-wing aircraft and helicopters but 
also applicable to the broadest range of aircraft types. It 
covers the UHF band from 225 to 399.975 MHz, in 
which range it provides 7,000 channels at increments 
of 25 kHz. Up to 20 channels can be preselected. The 
system has a transmitter power output of 40 W and the 
operating mode is AM. A built-in Guard receiver moni- 
toring the 243 MHz UHF distress frequency is incorpor- 
ated and the radio also provides an azimuth homing 
facility. 

The ARC-159(V) is available either in remotely con- 
trolled form or as a panel- or console-mounted unit in 
which the control fascia is combined with the transmit- 
ter/receiver unit. Dual-control configuration is also 
available. The system is particularly suited to retrofit 
applications and various adaptive mounting trays are 
available to make the easy replacement of earlier, 
larger and heavier radio equipment possible in a wide 
range of aircraft with the minimum need for modifi- 
cation to cable harnesses. A number of frequency 
channel indicator units such as the OD-122 group, 
ID-1972 and ID-1984 are available as duplicate channel 
indicators to provide clear displays in various parts of 
the aircraft. 

The ARC-159(V) employs solid-state components, 
integrated circuits, MOS devices and thin film tech- 
niques. These, claims Collins, result in high reliability 
and a MTBF in excess of 1,000 hours. The system con- 
tains a number of protective measures to safeguard it 
against power surging and the effects of operation at 
excessive temperature. In the latter case, transmitter 
output power is temporarily reduced if overheating 
occurs but is automatically restored to normal level 
when temperature is reduced to within standard limits. 


Specifications 
Dimensions: 124 x 146 x 165 mm 
Weight: 4.35 kg 


Status 

No longer in production. The ARC-159(V) is currently in 
service with the military arms of some 30 customer 
countries including Australia, France, Israel, Singapore, 
Spain and UK. In the USA, it is in service with the Navy’s 
F-14, A-7 and other aircraft and the interim LAMPS heli- 
copter. The US Navy has ordered more than 8,000 of 
these systems out of nearly 12,000 produced to date. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARC-171(V) UHF Radio 


The Collins AN/ARC-171(V) system comprises a family 
of UHF communications radios, each of which covers 
the band 225 to 399.975 MHz with 7,000 channels at 
increments of 25 kHz. In each case, an independent 
Guard channel covering the emergency frequency of 
243 MHz is provided. Up to 20 of the normal 
operational channels may be preselected. 

Members of the family provide a very wide range of 
transmission modes which include AM voice, AM 
secure voice, FM voice and data, FSK data and auto- 
matic rebroadcast. Certain versions also include an 
ADF navigation facility. With one exception with a full- 
duplex transmitter/receiver, all models use the same 
basic chassis configuration and the modification 
required to convert one version to another is 
accomplished by replacing circuit cards or complete 
modules. All equipment in the ARC-171(V) series may 
be remotely controlled and differing control units are 
employed according to the variant in use or the role in 
which it is employed. For example in AM-only versions a 
simplified controller, covering functions common only 
to AM modes, is used, but a more comprehensive unit 
is available for use with those variants which provide 
AM/FM/FSK facilities. An alternative type of controller 
is provided for use with a satellite communications 
version. 


Specifications 
Dimensions: 406 x 241 x 170 mm 
Weight: 15.88 kg 


Status 

No longer in production. The ARC-171(V), together with 
the Magnavox ARC-164, is a standard system selected 
for US Air Force service and is installed in a variety of 
aircraft, particularly those with a satellite communi- 
cation requirement. Certain configurations are 
intended primarily for use on board US Air Force 
Boeing E-3A Sentry AWACS aircraft. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARC-174(V) (718U-5) HF 
Radio 


The AN/ARC-174(V) is a lightweight solid-state HF com- 
munications radio. Its construction, low power con- 
sumption and the ability to tune various antennas using 
the internal antenna coupler make it suitable for light 
aircraft and helicopters. The system operates over the 
frequency range from 2 to 29.9999 MHz, providing 
280,000 channels with 100 Hz channel spacing. Trans- 
mission modes available are USB, LSB, AME, CW and 
secure voice upper and lower sidebands. Operation 
with FSK tone keyers, narrowband secure voice 
systems and other similar data modems is possible. 
Output power is 100 W. 

The system is packaged into three units: a receiver/ 
exciter, a power amplifier/antenna coupler and a 
remote-control unit. The transceiver incorporates an 
audio processing technique which provides an 
increase in the average power output of the system 
in voice modes with no change in peak output power 
level. A serial datalink control system is used between 
the controller and the radio. 


Specifications 

Dimensions: 

(control) 69 x 147 x 140 mm 
(receiver/transmitter) 199 x 130 x 374 mm 
(amplifier coupler) 196 x 127 x 409 mm 
Weight: 

(controller) 1.1 kg 

(receiver/transmitter) 6.5 kg 

(amplifier coupler) 7.5 kg 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARC-182 VHF/UHF Radio 


The Collins ARC-182 is a combined VHF/UHF military 
communications system designed for all types of fixed- 
wing aircraft and helicopters. Small and light enough to 
be especially attractive for installation in the lighter air- 
craft classes, it covers the frequency bands from 30 to 
88 MHz in FM, 116 to 156 MHz in AM, 156 to 174 MHz 
in FM and for the UHF band 225 to 400 MHz in both AM 
and FM modes. Additionally, a receive-only facility 
covering the band 108 to 116 MHz is provided for navi- 
gation purposes. Channel spacing throughout the 
range is at 25 kHz intervals. A total of 11,960 channels, 
up to 28 of which may be preselected, is available and 
Guard channel coverage on the 243 MHz emergency 
frequency is also provided. A Guard precedence mode 
is activated by single-switch selection. 

Developed for a US Navy requirement, the ARC-182 
is also in service with the US Air Force. The provision of 
a comprehensive communication system, which also 
covers the marine band, renders the equipment useful 
in a number of tactical roles, especially those associ- 
ated with extended economic zone maritime patrol. 
Later additions include a facility to scan up to five chan- 
nels, allowing monitoring of multiple communication 
nets, and an added satellite communications ability 
which allows transoceanic flights with line of sight 
radio. 


Specifications 
Dimensions: 165 x 146 x 124 mm 
Weight: 4.54 kg 
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Status 

In continuous production and service. Collins has been 
awarded annual US Navy contracts with options that to 
date total more than 7,000 sets. These contracts 
include receiver-transmitters and associated mounts, 
controllers, filters, high-power amplifiers and so on for 
US Navy fixed-wing aircraft and helicopters and 
ground-transportable applications. The contracts also 
contain foreign military sales arrangements for aircraft 
destined for Australia, Norway, Spain, and other 
countries. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARC-182(V) High-Power/ 
Frequency-Agile Transceiver 
System 


A variant of the AN/ARC-182 (see previous entry) is a 
frequency-agile system that is designed for simul- 
taneous operation of several transceivers in airborne 
applications. The system permits operation of transmit- 
ters and receivers frequency-spaced as close as 5%, 
with antenna isolation as small as 20 dB in the 225 to 
400 MHz band in both single channel and frequency- 
hopping modes. 

The equipment consists of the RT-1250A/ARC-182 
transceiver, the F-1556/ARC UHF high frequency-agile 
filter, the AM-7177A/ARC UHF high-power amplifier, 
the MT-6330/ARC mounting tray and the C-10319A/ 
XN-3/4 controller. 

The system provides enhanced AN/ARC-182 per- 
formance in UHF at 30 W while permitting standard 
ARC-182 operation in the VHF band. The high-power 
amplifier is wideband, while the electronically tuned fil- 
ter used in both transmit and receive allows medium- 
speed frequency hopping. In addition, a synchronous 
filter capable of providing high-energy pulsed emitter 
protection is provided. 


Specifications 
Dimensions: 188.9 x 241.3 x 444.5 mm 
Weight: 14.78 kg 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARC-186(V)/VHF-186 VHF 
AM/FM Radio 


The Collins AN/ARC-186(V)/VHF-186 is a tactical VHF 
AM/FM radio communications system designed for all 
types of military aircraft. 

The basic ARC-186(V) is a solid-state 10 W system of 
modular construction which provides 4,080 channels at 
25 kHz spacing. The 1,760 FM channels are contained 
inthe 30 to 88 MHz band and 2,320 AM channels within 
the range 108 to 152 MHz. A secure speech facility can 
be used in both AM and FM modes and the equipment 
is compatible with either 16 or 18 kbit secure systems 
in diphase and baseband operation. 

Up to 20 channels may be programmed for preselec- 
tion on the ground or in the air. Preselection is 
accomplished through incorporation of a non-volatile 
NMOS memory which continues to retain data in the 
event of aloss of power supply. Two dedicated channel 
selector switch positions cover the FM and AM emerg- 
ency channel frequencies of 40.5 and 121.5 MHz 
respectively. 

Either panel mounting with direct control through an 
integral controller or remote mounting with an identical 
control panel presentation is possible. A half-size 
remote controller which contains the same control 
functions is also available and a typical configuration in 
a two-seat aircraft would comprise a full panel mount in 
the pilot’s cockpit with a half-size controller at the crew 
position. In these dual-control configurations, a manual 
take-control switch provides full communications 
control for either crew member. 

Conversion from panel to remote control is made 
by removing the panel controller and replacing it 
with a plug-in serial control receiver module. A typical 
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conversion is said to require less than 5 minutes. Fre- 
quency displays on both types of controller are immune 
to fade-out during periods of low voltage. 

Circuitry of the ARC-186(V) is of modular design. 
Seven module cards are held in place by the body chas- 
sis or card cage and are electrically interconnected by a 
planar card in which all hard wiring has been virtually 
eliminated. All radio frequency lines in the intercon- 
necting planar card have been buried to minimise elec- 
tromagnetic interference. Individual module cards are 
readily removable and may be replaced in the field to 
reduce fault finding and repair time. 

Current options for the ARC-186(V) include AM/FM 
homing facility, but growth capability has been 
designed into the equipment from the outset and poss- 
ible future developments could include SELCAL, burst 
data and target hand-off. One present simple modifi- 
cation, carried out by replacement of the decoder mod- 
ule in the remote transceiver, permits the radio to be 
directly connected to a MIL-STD-1553 digital databus 
and it is claimed that the system will be equally compat- 
ible with avionics suites of future generation equip- 
ment. An additional possibility is the uprating of 
transmitter output power. 

US Air Force testing has demonstrated a MTBF in 
excess of 9,000 hours. 

A principal design objective for the ARC-186 series 
equipment was that it should be capable of easy retrofit 
in existing installations. Since the system is consider- 
ably smaller than the equipment it is designed 
to replace, this is accomplished by use of plug-in 
adaptor trays which permit rapid replacement without 
disturbance to existing aircraft wiring harnesses. 


Specifications 

Dimensions: 

(remote-mounted transmitter/receiver) 127 x 165 x 
123 mm 

(panel-mounted transmitter/receiver) 146 x 165 x 
123 mm 

(half-size remote-control) 146 x 95 x 57 mm 

Weight: 

(transmitter/receiver) 2.95 kg 

(remote-control) 0.79 kg 

(FM homing module) 0.45 kg 


Status 

In production and service. More than 28,000 sets have 
been delivered worldwide. It has been selected by the 
US Air Force as the standard equipment for all aircraft 
requiring VHF AM/FM capability. Aircraft to be 
equipped include the Lockheed F-16, the Fairchild A-10 
and the Lockheed C-130 Hercules. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


AN/ARC-190(V) HF Radio 


The Collins AN/ARC-190(V) is a military HF transmitter/ 
receiver designed as a replacement for a number of 
earlier HF systems in a US Air Force modernisation pro- 
gramme. The system is therefore particularly suited to 


Collins AN/ARC-210(V) communications system 


ss 


The Collins AN/ARC-186 military VHF system in both direct and remote-control configurations 


The Collins AN/ARC-190(V) HF radio 


retrofit applications as well as for installation as original 
equipment in.a wide range of aircraft, such as the B-1B, 
B-52, C-5, C-25, C-130, C-141, F-15, F-16, F-111, H-53, 
KC-10, RF-4C and VC/KC-135. As well as retrofit kits for 
618T systems,.a MIL-STD-1553 system is available. The 
system can be used in either 1553 or non-1553 appili- 
cations. A selective calling (SELCAL) AM detector is 
available in some versions of the ARC-190. 

It covers the 2 to 30 MHz band in which it provides 
280,000 channels, any 30 of which are preselectable, in 
incremental steps of 100 kHz. Operational modes 
include USB, LSB, AME and CW. Data transmission 
facilities are also available in USB and LSB modes and 
in these modes the system is able to operate with audio 
frequency shift keying or multitone modems. 

The system is remotely controlled and dual control of 
the radio is possible from two crew stations. Serial data 
control is applied between each of the major units in the 
system and this is said to render it adaptable to future 
requirements such as SELCAL and remote frequency 
management. Transmitter power output is 400 W. The 
ARC-190 is supplied with AC or DC interface power, as 
well as MIL-STD-1553 control scheme. 

Construction of the ARC-190(V) is all-solid-state. The 
full system includes an antenna coupler which ensures 
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compatibility with military cap, shunt, wire, whip or 
probe antenna systems. An F-1535 bandpass filter unit 
is available to provide added selectivity and overload 
protection for improved receiver performance in a 
strong signal environment. In the transmit mode it pro- 
vides additional filtering to the exciter RF output. The 
system operates to pressure altitudes up to 70,000 ft 
over temperatures ranging from —55 to +71°C. 

Collins supplies the US Air Force with an automatic 
communications processor for the ARC-190(V) which 
automatically selects the optimum HF frequency after 
the operator has selected the station to be called. The 
processor also features anti-jam modes. After test and 
evaluation, production of the processor commenced in 
1988. 


Specifications 

Dimensions: 

(controller) 114 x 146 x 66 mm, 
(transmitter/receiver) 480 x 257 x 194 mm 
(antenna coupler) 545 x 211 x 189 mm 
Weight: 

(controller) 0.68 kg 

(transmitter/receiver) 22.68 kg 

(antenna coupler) 10.89 kg 


Status 

In production and in service in US Air Force aircraft 
such as the B-1B, B-52, C-5, C-25, C-130, C-141, F-15, 
F-16, F-111, H-53, KC-10, RF-4C, VC/KC-135 and C-17. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


AN/ARC-210(V) Multimode 
Integrated Communications 
System 


The Collins AN/ARC-210(V) multimode integrated com- 
munications system was derived from the AN/ARC-182 
system to provide multimode voice and data communi- 
cations in either normal or jam-resistant modes through 
software reconfiguration. The RT-1556 transceiver is 
capable of establishing two-way communication links 
over the 30 to 400 MHz frequency range within tactical 


aircraft environments. There are currently nine different 
variants of the transceiver, but a great deal of 
commonality is retained between these. 

The transceiver is the nucleus of the multimode com- 
munication system which includes an appliqué for 
Have Quick, Have Quick II and SINCGARS-V wave- 
forms. In addition, the AN/ARC-210 has been demon- 
strated to provide Have Quick IIA ECCM and for Link 4A 
and Link Il data communications. The system will also 
provide Satcom wideband and narrowband operation. 
Along with the AM-7525/-7526 UHF high-power 
amplifier and MX-11641 low-noise amplifier/diplexer 
(see earlier items), the ARC-210 provides a flexible 
Satcom terminal and complies with MIL-STD-188-181/ 
182/183 DAMA requirements. Action is in hand to 
embed SARM/DAMA and COMSEC functions within 
the transceiver. The system is controllable by a MIL- 
STD-1553B databus and includes a remote controller 
for manual operation, a remote indicator and a family 
of broadband and electronically tunable antennas. 


Specifications 
Dimensions: 127 x 142.2 x 248.9 mm 
Weight: 5.44 kg 


Status 

In production for US Navy (F/A-18 aircraft), Air Force, 
Marine Corps and Army platforms plus Canadian, 
Finnish and Swiss forces. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


AN/ARC-217(V) HF System 


The AN/ARC-217(V) is a lightweight tactical HF air- 
borne transceiver system designed for both rotary- and 
fixed-wing applications. When installed with a simple 
retrofit kit, the AN/ARC-217(V) is a direct replacement 
for the AN/ARC-199, but provides the additional 
features of embedded ECCM, automatic link estab- 
lishment and data transmission. It also has a MIL- 
STD-1553B control interface. 

The primary requirement was that the system should 
establish Communication links 24 hours a day with 
ground stations on 90 per cent of the attempts and that 
90 per cent of each message be accurately transmitted 
and received. 


Status 

The AN/ARC-217(V) has a wide application for a variety 
of US military combat helicopters and fixed-wing air- 
craft. Also procured for the presidential helicopter fleet. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


AN/ARC-220 HF Tactical 
Communications System 


The AN/ARC-220 is designed to provide the US Army 
with an easy to use standard airborne HF tactical com- 
munications system for helicopters, to overcome 
propagation problems of VHF and UHF line of sight sys- 
tems and eliminate reliance on strategic satellite chan- 
nels. Advanced HF features will permit communication 
via near vertical incidence skywave, making possible 
reliable propagation in nap of the earth profiles. The 
AN/ARC-220’s capabilities will benefit helicopters such 
as the AH-64 Apache, CH-47 Chinook, UH-60 Black 
Hawk and OH-58 Kiowa flying nap of the earth profiles. 

The AN/ARC-220 will replace the ARC-199 and pro- 
vide the US Army with a full digital signal processing 
radio that reduces the parts count by more than 50 per 
cent. It also provides many additional capabilities such 
as embedded Automatic Link Establishment (ALE), 
ECCM, standard 110A data modem, flash memory for 
field reprogrammability and a spare card slot for future 
growth. The primary requirement for the ARC-220 is to 
provide simplified, reliable, long-range, low-altitude nap 
of the earth communications with a high degree of link 
connectivity on the battlefield. 

The communications system consists of a receiver/ 
transmitter, antenna coupler and control display unit. 
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The AN/ARC-217(V) HF transceiver is designed for nap of the earth communications. It consists of (left to 
right) control unit, receiver/transmitter and antenna coupler 


Status 
In service with US Army helicopters. 


Contractor 
Collins Avionics & Comunications Division. 


UPDATED 


AN/ASC-15B Communications 
Central 


The AN/ASC-15B communications central, referred to 
as a command console, functions as an airborne and 
ground command post, providing tactical voice com- 
munications in both secure and non-secure modes. 
This highly mobile communications combat command 
centre provides NATO and US triservice forces inter- 
operability during all types of military operations and 
special missions. 


The AN/ARC-220 is an HF nap-of-the-earth communications system 


1995 


The AN/ASC-15B can be operated from a UH-60A or 
UH-1H helicopter, or removed and configured for 
ground operation. It provides HF plus VHF and UHF 
communications in AM and FM modes, channel scan- 
ning of four V/UHF preset channels in each AN/ 
ARC-182 radio, automatic retransmission in VHF and 
UHF bands and UHF satellite communications. 

The AN/ASC-15B consists of an AN/ARC-174 HF 
transceiver, three AN/ARC-182 V/UHF transceivers, 
two AM-7189A IFM power amplifiers, an MX-931B/URC 
repeater, an AM-7402 Satcom power amplifier and two 
C-11128 ECCM (HQ) controls. 

The ASC-15B is being modified with three 
ARC-210(V) radios to replace the ARC-182s presently 
installed. 


Specifications 

Weight: 129.28 kg 

Power supply: 28 V DC 

Power output: 

(2-30 MHz) 100 W PEP 

(30-400 MHz) 15 W FM, 10 W AM 
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Frequency: 2-30 MHz and 30-400 MHz 
Modes: 

(2-30 MHz) HF/SSB, AME and CW 
(30-400 MHz) V/UHF AM and FM 


Status 
In production for the US Army. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


The AN/ASC-15B command and control console 
is designed for helicopters such as the UH-60 
Black Hawk shown here 


AT-101 HF Antenna Tuning 
System 


The AT-101 antenna tuning system is for use in aircraft 
employing a tailcap antenna. It consists of a 452A-1 
pressurised lightning arrester and relay assembly, a 
180R-4 pressurised antenna coupler assembly and a 
309A-1 control unit. The lightning arrester and relay 
assembly serves as a mounting for the antenna coupler 
assembly. Provision is made for a second coupler for 
installations in which two transmitter/receiver units are 
required, permitting operation of the two receivers sim- 
ultaneously on a common tailcap although allowing 
only one transmitter to be operated at any one time. 
Two optional 156G-1 receiver modules plug into the 
309A-1, permitting additional receivers to be used for 
monitoring purposes. 

The antenna coupler assembly contains servo- 
controlled loading and phasing elements for resonating 
the antenna and matching its impedance at various 
operating frequencies. Maximum tuning time required 
is 10 seconds. Protective circuits are incorporated to 
safeguard the equipment against loss of pressure or an 
excessive rise in temperature. There are no conven- 
tional valves, transistors or diodes within the lightning 
arrester assembly. 


Specifications 

Dimensions: 

(coupler control unit) % ATR short 

(lightning arrester and relay unit) 190 x 270 x 417 mm 
(antenna coupler) 189 x 141 x 282 mm 

Weight: 

(coupler control unit) 5.78 kg 

(lightning arrester and relay unit) 4.54 kg 

(antenna coupler) 6.15 kg 


Status 
In service. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


Automatic Communications 
Processor 


The automatic communications processor and associ- 
ated ARC-190 400 W airborne radio provide a system 
that automatically scans multiple frequencies, selects 
the best frequency on which to make a call and auto- 
matically repeats the call until contact is confirmed. The 


system also provides an anti-jam frequency-hopping 
capability for effective ECCM. 

The CP-2024 Automatic Communications Processor 
(ACP) and the C-11814/ARC-190(V) Automatic Com- 
munication Processor Control (ACPC) operate 
together as a microprocessor-based remote-control 
subsystem which can be added to existing AN/ 
ARC-190(V) radio systems to automate and simplify HF 
radio operation. These units are completely inter- 
operable with MIL-STD-188-141A ALE Collins Selscan 
commercial air and ground units and FED-STD-1045. 

The ACP combines receive scanning and selective 
calling under microprocessor control to monitor up to 
100 preset channels for incoming ALE calls. Link qual- 
ity analysis circuits measure and store signal-to-noise 
and bit error rate characteristics of received ALE sig- 
nals for use by automatic frequency selection 
algorithms. 

Selective calling addresses and preset channels may 
be programmed by the user from the ACPC front panel 
or from a remote ASCII terminal. All presets are stored 
in non-volatile memory for power-off retention. 

The ACP provides frequency control of the associ- 
ated ARC-190(V) HF radio in order to monitor multiple 
frequencies by scanning multiple preset channels 
chosen from a total of up to 100 stored simplex or 
half-duplex preset channels. Incoming ALE calls are 
answered automatically and the calling station’s add- 
ress is displayed to the user. Positive squelch is auto- 
matically broken whenever contact is established 
in response to an incoming call or as a result of an out- 
going call. The system also provides a standard selec- 
tive calling (SELCAL) capability when used with the 
AN/ARC-190 RT-1341(V)6, RT-1341(V)7 or RT- 
1341(V)8 radios. 

Outgoing calls can be initiated on a station-to-station 
or net broadcast basis. 


Specifications 

Dimensions: 

(ACP) 198.6 x 121.9 x 495.8 mm 

(ACPC) 66.5 x 146 x 106.7 mm 

Weight: 

(ACP) 9.53 kg 

(ACPC) 1.81 kg 

Power supply: 115 V AC, 400 Hz, 110 W 
28 V DC, 25 W 


Status 
In service on C-5, C-20, C-25, C-27, C-130, C-141, KC-10 
and VC-135 aircraft. 


Contractor 
Collins Avionics & Communications Division. 
VERIFIED 


Automatic Link Establishment for 
HF 


The 309M-1 Automatic Link Establishment (ALE) pro- 
cessor and 514A-13 control operate together as a 
microprocessor-based remote-control subsystem 
which can be added to existing Collins HF radio 
systems to automate and simplify operation. 

The 309M-1 ALE processor combines receive scan- 
ning and selective calling under microprocessor con- 
trol to monitor up to 100 preset channels for incoming 
ALE calls. Link quality analysis circuits measure and 
store signal-to-noise and bit error rate characteristics of 
received ALE signals for use by automatic frequency 
selection algorithms. The ALE processor automatically 
mutes the receive audio output from the HF radio while 
scanning to eliminate distracting HF background noise 
and irrelevant channel activity. 

When an automatic call is placed, the operator sel- 
ects the preset ALE address of the individual station or 
net to be contacted and initiates the call. Automatic 
channel selection algorithms choose the calling chan- 
nel from the list of channels currently being scanned. 
Automatic channel selections are made according to 
the order in which the candidate channels are ranked. 

The channels actually scanned, and the choice of 
which of the multiple self-addresses are valid at any 
time, are determined by the scan list or lists selected. 
Multiple scan lists may be selected simultaneously, 
resulting in a combined list of channels for scanning 
purposes. The unique flexibility provided by selectable 
scan lists allows the 309M-1 to participate in multiple 
networks simultaneously. 


Specifications 

Dimensions: 

(309M-1) 198.6 x 121.9 x 318 mm 
(514A-13) 66.5 x 146 x 106.7 mm 
Weight: 

(309M-1) 4.5 kg 

(514A-13) 1.36 kg 

Power supply: 28 V DC 

(809M-1) 30 W 

(514A-13) 25 W 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


CP-1516/ASQ Automatic Target 
Hand-Off System 


The CP-1516/ASQ Automatic Target Hand-off System 
(ATHS) is a battlefield mission management system 
used in conjunction with a control and display unit and 
up to four standard HF, VHF or UHF radios to provide a 
tactical Command Control, Communications and Infor- 
mation (C*l) network. The digital communication net- 
work can provide for stores management, target 
handovers and other similar functions to be passed to 
airborne, artillery and ground forces in short radio 
bursts which are difficult for the enemy to detect or jam. 

The CP-1516 features a recall capability for 12 pre- 
viously received messages and allows the transmitting 
of preformatted messages or free-text messages using 
an alphanumeric keyboard. Non-volatile memory in the 
unit retains all critical information in the event of a 
power loss. In addition, the CP-1516 maintains the cur- 
rent status of up to 10 active airborne missions and two 
preplanned missions. 

Various control/display unit options are available for 
data entry and display. The CP-1516 is fully compatible 
with the McDonnell Douglas AH-64 Apache data entry 
panel and TADS/PNVS display, the Bell OH-58D 
control/display and mast-mounted sight display and 
combat helicopter control/display unit. 

Modern electronic battlefield systems including 
SINCGARS, E-PLRS/JTIDS hybrid (PJH), Tacfire com- 
munications, COMSEC and all MIL-STD-1553 avionics, 
including digitally generated map displays, are 
completely compatible with the CP-1516. 

The CP-1516, which was first demonstrated in May 
1985, is suitable for use in conjunction with the Collins 
CMS-80 avionics management system and is used on 
the US Army’s OH-58D and JOH-58 helicopters. 

The computer within the CP-1516 incorporates 
8 kbytes of RAM, 2 kbytes of EAROM and 196 kwords 
of program memory. The system is compatible with 
MIL-STD-1553A and B databuses. 


Specifications 

Dimensions: 136 x 165 x 203 mm 
Weight: 4.5 kg 

Power: (DC) 40 W max 


Status 
Over 750 units have been delivered. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


CP-2228/ASQ Tactical Data 
Modem (TDM-200) 


The CP-2228/ASQ tactical data modem (TDM-200) is 
an upgraded and improved version of the CP-1516/ 
ASQ ATHS. TDM-200 was developed to provide 
additional capabilities to meet the more stringent 
environmental requirements of fighter and close air 
support aircraft, while also meeting the needs for future 
datalink applications. TDM-200 is form, fit and func- 
tionally compatible with the CP-1516/ASQ ATHS. 

TDM-200 is capable of transmitting and receiving 
FSK from baud rates of 75 to 1,220 and digital data 
from 75 to 16,000 bits/s. The higher frequency oper- 
ation dramatically reduces transmission time, thus 
making it more difficult to detect and jam. It has four 
ports and up to four modems which can simultaneously 
transmit or receive messages. 

The computer within TDM-200 is a Z80180 with 
256 kwords program memory with potential growth to 
1 Mwords. The computer also incorporates 64 k RAM 
and 8 k non-volatile memory. Mission data and oper- 
ational flight program data may be programmed via the 
MIL-STD-1553 databus or a digital data loader. 


Specifications 

Dimensions: 136 x 165 x 203 mm 
Weight: 4.5 kg 

Power: 50 W max 


Status 

The TDM-200 is fully developed and has completed 
qualification testing for the US Marine Corps AV-8B 
Harrier Il aircraft. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


HF-121/121B/121C (AN/ 
ARC-191, AN/ARC-207, AN/ 
ARC-512) Radio 


The Collins HF-121/121B/121C, known under the 
JETDS nomenclature as the AN/ARC-191, AN/ 
ARC-207 and AN/ARC-512, is a high-reliability airborne 
communication system which covers the full HF-band 
from 2 to 30 MHz, in which range it provides 280,000 
channels. The system comprises elements from two 
other Collins airborne HF systems, the AN/ARC-153 
and the AN/ARC-157, both produced for the US Navy 
(see earlier entries). The resultant configuration 
complies with MIL-E-5400. 

The HF-121 family can transmit and receive both data 
and voice signals and operates in USB, LSB, ISB and 
AME modes. Transmitted power output level is selec- 
table at either 100, 500 or 1,000 W. The system oper- 
ates over temperatures from -54 to +55°C with 
short-term operation up to 70°C. Maximum operational 
pressure altitude is 26,000 ft. 

An HF-121C with 100 W, 200 W and 400 W selec- 
table outputs and embedded Automatic Link Establish- 
ment (ALE), a pre/post selector and modem is also 
available. The system includes a DSP receiver/exciter, 
a solid-state power amplifier and digital antenna coup- 
lers. The maximum operational pressure altitude is 
50,000 ft and the operating-temperature ranges from 
-54 to +55°C. 


Status 
In production and in service in US Navy and Air Force 
aircraft. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


HF-9000 Series HF Radios 


The HF-9000 Series is a series of lightweight HF radios 
developed to meet the HF communications require- 
ments of commercial business jets and military aircraft 
ranging from helicopters to high-performance fighters. 
The initial emphasis was on the development of a 
system for light fixed- and rotary-wing tactical aircraft. 
That system, designated the HF-9000 and the AN/ 
ARC-217(V) in its military form, is now in production. 
Additional capabilities have been added to 
the HF-9000 family to include MIL-STD-188-141A 
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The Collins CP-1516/ASQ automatic target hand-off system and control/display unit 


automatic link establishment and MIL-STD-188-148 
ECCM capabilities. The AN/ARC-217 version employs 
modular design combined with fibre optics, micropro- 
cessor technology, digital synthesisers and couplers 
and MIL-STD-1553B or ARINC 429 control. 

The basic communications equipment includes an 
HF receiver/transmitter with a 175 W HF power ampli- 
fier/antenna coupler. A 200 W version is also available. 
System design is such that it can be configured with a 
control unit for panel mounting in the cockpit or for a 
MIL-STD-1553B control system. All control and status 
information transferred between the transceiver and 
the power amplifier/coupler is transferred through a 
small fibre optic cable, permitting fast exchange of 
large amounts of data between the two units. 

The system can be operated in simplex or duplex 
modes over the frequency range from 2 to 
29.9999 MHz in 100 Hz increments. Up to 99 program- 
mable preset channels can be stored in a non-volatile 
memory and each memory channel can store separate 
receive and transmit modes and frequencies. The 
transceiver uses a direct digital frequency synthesiser 
for rapid frequency changes with microprocessor con- 
trol to improve stability. The antenna coupler is 
designed to permit rapid tuning of a wide range of 
antennas in a variety of aircraft. 


Specifications 

Dimensions: 

(control unit) 66 x 145 x 152 mm 
(transmitter/receiver) 193 x 127 x 317 mm 
(coupler) 193 x 89 x 317 mm 

Weight: 

(control unit) 1.2 kg 

(transmitter/receiver) 5.5 kg 

(coupler) 4.0 kg 


Status 

In service with Gulfstream IV aircraft, and with the Royal 
Australian Air Force as a replacement for the 618T HF 
radio on aircraft such as the C-130 Hercules. A total of 
approximately 2,000 sets has been sold. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


ICS-150 Intercommunications Set 


The Collins ICS-150 intercommunications set is a fully 
militarised aircraft audio system which provides selec- 
table channels of communications between aircraft 
crew stations. It also provides communications 
between each crew station and various transceivers, 
receivers and warning systems. 

This set is particularly applicable for aircraft with 
multiple crew stations, a variety of communication, 
navigation and warning receivers or transceivers 
and stringent requirements for cross-talk isolation, 
electromagnetic interference and nuclear hardening. 
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The set delivered to the US Air Force for its B-1B air- 
craft provides an audio interface for up to eight crew 
stations, five ground crew/maintenance stations, eight 
separate avionics transceivers and 10 receivers. 

An InterCommunication Set (ICS) is made up of one 
central control unit, up to eight crew station units and 
up to five maintenance station units. 

Each crew station unit provides 10 receive-monitor 
control functions such as on/off and volume and trans- 
mit selection control of ICS, plus up to six other transmit 
functions. The crew station also provides master 
volume, hot mic, all call and LRU test facilities. 

The central control unit is equipped with secure inter- 
lock capability to prevent secure communications from 
being heard on non-secure transmissions. 

This system has high channel isolation and provision 
has been made for the future incorporation of a COM- 
SEC switch capability. The COMSEC switch will permit 
a single speech encryption device to be switched 
between several radios. 

The Collins |CS-150 was designed to meet all military 
requirements, from parts utilisation to qualification 
testing. 

A central mixing architecture requires very few inter- 
connect lines between each crew station and the 
central control unit. Three twisted/shielded pairs of 
wires are used for microphone audio, headset audio 
and serial control data. 

The ICS-150 central control unit has redundant input 
regulators and separate line regulators in each module 
to prevent any single point failure from causing system 
failure. An additional back-up mode is provided in case 
there is structural damage to the central control unit. 
This back-up mode provides for a direct connection 
between the pilot and co-pilot and two separate 
transceivers. 


Specifications 

Dimensions: 

(central control unit) 124 x 193 x 497 mm 
(crew station unit) 146 x 95 x 112 mm 
(maintenance station unit) 117 x 91 x 99 mm 
Weight: 

(central control unit) 8.3 kg 

(crew station unit) 0.9 kg 

(maintenance station unit) 0.23 kg 

Power supply: 28 V DC 


Status 

In production and in service. Applications include 
USAF’s Rockwell B-1B, Northrop B-2 and Boeing 
C-135C, US Army Special Operations Force aircraft and 
Royal Australian Navy helicopters. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


IDS-2000 Next Generation JTIDS/ 
Link 16 


The IDS-2000 information distribution system provides 
next-generation anti-jam protected, encrypted, high- 
throughput data distribution. Because it is low cost, it 
makes JTIDS participation affordable. The small size 
and low weight of the IDS-2000 make it suitable for a 
broad variety of platforms. 

The small, lightweight IDS-2000 is waveform, mess- 
age format and network compatible with existing JTIDS 
(TADIL J) Link 16 systems. The IDS-2000 and JTIDS 
provides interoperability between the US triservices 
and NATO forces. 

JTIDS enables situation awareness by providing 
threat, target and friendly identification, position and 
status information among participating platforms 
in near real time, with anti-jam security, without any 
voice communication. An enhanced low probability of 
detection mode is available in the IDS-2000. 

It provides full JTIDS stacked net capacity, with up to 
128 channels, and full JTIDS throughput. The system 
can automatically exchange information from a variety 
of platform sensors. These can include functions such 
as infra-red and optics scan, target identification and 
steering commands. Real-time data updates can also 
be used to provide landing cues. 

The IDS-2000 has been designed for functional 
growth. GPS and VOICE may be supplied as a user 
option. 


Specifications 

Dimensions: 360.7 x 190.5 x 193.5 mm 
Weight: 18.14 kg 

Power supply: 120 V AC (28 V DC growth) 
Frequency: 969-1,206 MHz 

Data rate: 28.8 to 238 kbits/s 

Range: 

(50 W model) 334 km (normal), 74.2 km (LPD) 
(200 W model) 742 km (normal), 74.2 km (LPD) 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


IFM-101/AM-7189 VHF/FM Power 
Amplifier 


The IFM 101/AM-7189 power amplifier has been 
designed to enable standard VHF/FM radios in military 
tactical aircraft to communicate with the ground over 
extended ranges while flying at very low altitudes. It is 
intended primarily for helicopters and provides an 
effective radiated power of 40 W nominal over the tacti- 
cal communication band of 30 to 88 MHz in both fixed- 
frequency and frequency-agile modes of operation. 

The complete system consists of a rack-mounted 
amplifier and a panel-mounted controller. 


Specifications 

Dimensions: 

(amplifier) 127 x 102 x 422 mm 
(controller) 38 x 146 x 45 mm 
Weight: 

(amplifier) 4.7 kg 

(controller) 0.41 kg 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


Joint Tactical Information 
Distribution System 


The first AN/URC-107(V) Joint Tactical Information Dis- 
tribution System (JTIDS) Class 2 terminal manufac- 
tured by Collins was delivered to the US Air Force in 
September 1984 for testing aboard a McDonnell Dou- 
glas F-15 fighter. This terminal, built under the US Air 
Force ‘leader-follower’ concept, was the culmination of 
3% years full-scale development by Singer (now GEC- 
Marconi Electronic Systems Corporation) and Collins. 
Under this leader-follower arrangement, GEC-Marconi 
Electronic Systems Corporation led the design of the 
data processor group and Collins developed the 
receiver/transmitter. Both companies have now manu- 
factured complete JTIDS Class 2 preproduction ter- 
minals for US Air Force, Navy, Army and NATO 
applications. 

In October 1986 Collins announced that it was to 
develop a high-powered Class 2H terminal and antenna 
unit under a $31 million contract from GEC-Marconi 
Electronic Systems Corporation. JTIDS Class 2H sys- 
tems will replace Class 1 units aboard such aircraft as 
the Boeing E-3. 


The Collins/GEC-Marconi JTIDS Class 2 terminal 
for the US Air Force F-15 


For a full description of JTIDS see the entry under 
GEC-Marconi Electronic Systems Corporation. 


Status 

Collins was awarded an initial $42 million contract for 
low-rate production of JTIDS for the F-15. Deliveries 
began in 1992. A second contract for $59 million was 
awarded in August 1991 for JTIDS for F-14, E-2 and E-3 
aircraft for delivery in 1998. A third contract for $43.3 
million for Class 2 and Class 2H terminals for US ships 
and F-14D and E-2C aircraft was awarded in November 
1992, with delivery between May 1994 and January 
1995. Rockwell has been awarded 60 per cent of the 
DoD full-rate terminal production requirement ($11.7 
million) for completion by September 1999. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


MX-11641/ARC (2440-1) Low- 
Noise Amplifier/Diplexer 


The MX-11641 incorporates a three-port design which 
provides isolated transmit and receive connections 
from a common antenna. 

In most tactical environments, it is often necessary to 
operate with other HF/VHF collocated transmitters in 
the 2 to 220 MHz portion of the spectrum. The receive 
high-pass filter section in the MX-11641 Low-Noise 
Amplifier (LNA)/diplexer provides a minimum of 50 dB 
rejection to minimise the overload effects of these collo- 
cated systems. Overload immunity is further enhanced 
by the high third order output intercept performance, 
typically +28 dB, of the LNA employed in the MX-11641. 

The diplexer transmit filter provides a minimum of 
50 dB transmit-to-receive isolation for military Satcom 
installations operating in a half-duplex mode over the 
240 MHz to 320 MHz Satcom frequency spectrum. 

Low receive in-band filter loss and the typical 1.8 dB 
noise figure of the hybrid LNA section, in conjunction 
with a fixed gain of 25 dB, provide an overall system 
noise figure which exceeds the system noise tempera- 
ture guidelines of MIL-STD-188-181. Marginal noise 


The MX-11641 low-noise amplifier/diplexer 


figure performance of older UHF Satcom terminal 
equipment is enhanced by incorporating the MX-11641 
into existing systems. 

An internal comb generator within the MX-11641 can 
be enabled to provide a receive BIT signal source at the 
system level. 


Specifications 

Dimensions: 140.1 x 130 x 40.9 mm 
Weight: 1.33 kg 

Power supply: 28 V DC, 110 mA max 


Status 
In production and in service. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


RT-1379A/ASW Transmitter/ 
Receiver/Processor 


The RT-1379A/ASW is an AN/ARC-182 derivative 
design providing a 5 kbits/s half-duplex or simplex RF 
datalink using the TADIL-C message protocol and 
modulation. As currently configured, the radio covers 
the 225 to 400 MHz UHF band with 25 kHz channel 
spacing and is compatible with a number of US Navy 
data systems. These include the naval tactical data sys- 
tem, airborne tactical data system, AN/SPN 10/42 
automatic carrier landing system, AN/TPQ-10/27 pre- 
cise course direction system and the inertial navigation 
system. 

The RT-1379A/ASW interfaces with the mission com- 
puter on either of two (redundant) MIL-STD-1553B mul- 
tiplex buses. Jumpers in the aircraft wiring harness 
determine the unique multiplex address assigned to 
the radio. 


TADIL-C address assignment is via five octal 
encoded switches under a front protective cover. The 
radio’s address is normally selected on the flight line 
before a mission. The last three (least significant) octal 
address digits can be changed by commands from the 
mission computer at any time, causing the radio to 
assume a new TADIL-C address. 

Among the types of information which can be han- 
dled are two-way transfer of target information, aircraft 
vectoring data, INS update data, landing system data 
and general data reporting of aircraft status. 

In general any data which is available on the aircraft 
multiplex bus can be transmitted by the radio. It can be 
modified to communicate using a message protocol 
other than TADIL-C format and can accommodate 
other data rates up to 16 kbits/s. The radio can also be 
made to operate on any channelised frequency 
between 30 and 400 MHz, and voice communications 
capability can be added. 


Specifications 
Dimensions: 135.9 x 127 x 270.5 mm 
Weight: 4.9 kg 


Status 
The RT-1379A/ASW radio is in operational service on 
US Navy F/A-18 Hornet aircraft. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


VP-110 Voice Encryption Device 


The VP-110 is a voice encryption device designed for 
use with airborne radio communications systems. The 
unit is packaged in a %ATR short unit and requires 
28 V DC. A companion unit, the VP-100, performs the 
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same function for fixed-station radios. Although aimed 
primarily at HF radios, the system will work equally well 
on both VHF and UHF narrowband equipment and ordi- 
nary telephone lines with the addition of a TA-110 
adaptor. 

The equipment is intended for a range of uses such 
as law enforcement, business, diplomatic, government 
agency and selected military voice transmission appli- 
cations. It has been designed for the encryption of 
sensitive transmissions. 

The system eliminates all syllabic content in the 
encrypted mode while retaining clear voice quality and 
recognition. For transmission, the voice is converted 
into analogue signals and divided into low- and high- 
band frequency ranges. It is then encoded and trans- 
mitted in a random mode with regard to time and 
frequency. 

Public keying is provided, enabling private conver- 
sations between two stations without prior manual 
exchange of a recognition code. In this method of com- 
munication the operator selects the mode and the two 
units exchange a set of numbers, using a complex 
mathematical algorithm, which in effect establishes a 
signature for connecting private conversations. Eight 
codes, or key variables, can be entered in the unit 
microprocessors, providing 10 x 71° code possibilities. 

Collins produces two versions of the VP-110: one for 
the US market and one for export. The former uses a 
Data Encryption Standard (DES) algorithm while the lat- 
ter is provided with a Rockwell-developed algorithm. An 
Over-The-Air Rekeying (OTAR) option is available. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


37R-2 VHF Communications 
Antenna 


The 37R-2 communications antenna is designed for 
use on aircraft cruising at up to 520 knots and is com- 
patible with the Collins 51X-2 receiver. It is a vertically 
polarised antenna and provides a standing wave ratio 
of 2:1 or less over the VHF range 116 to 152 MHz. It is 
used for both receiving and transmitting and can 
handle a maximum input power of 125 W. Drag is 
approximately 0.23 kg at 215 knots at sea level, zero 
angle of attack. Under the same conditions, but at 
345 knots drag rises to 0.6 kg. Printed circuitry and 
foamed in-place plastic are used in construction of this 
antenna. 


Specifications 
Dimensions: 312 x 94 x 292 mm 
Weight: 0.9 kg 


Status 
In service. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


490S-1 HF Antenna Tuning Unit 


The Collins 490S-1 antenna tuning unit is an HF 
antenna coupler which automatically matches the 
impedance of aircraft shunt or notch antennas to a 
50 ohm transmission line. It operates in single- and 
dual-ARINC configurations throughout the entire 2 to 
30 MHz HF band. Operating efficiency is claimed to 
range from 70 to 95 per cent, depending upon antenna 
impedance. 

The system can automatically tune to a voltage 
standing-wave ratio limit of 1.3:1 across the entire HF 
band within an average time of 4 seconds and a maxi- 
mum time of 7 seconds. It operates satisfactorily on all 
types of modulation at 400 W maximum average RF 
input or 1,000 W PEP. 

The 490S-1 is designed to operate ideally in 
an ARINC dual-system installation to eliminate the 


possibility that a single fault would disable both sys- 
tems. In order that the system may be located as closely 
as possible to the antenna itself, it has been designed 
and constructed to withstand the severe temperature 
and vibration environment associated with the tail/ 
stabiliser area of the aircraft. The MTBF rating is in 
excess of 5,000 hours, the operation being constantly 
self-monitored. 

The system is contained in a pressurised casing 
which is internally divided into the control and RF sec- 
tions. These are separated by a thermal shield. No cool- 
ing air supply, either blown or external, is required. The 
electronic elements feature the use of planar cards fab- 
ricated from multilayer copper and glass-epoxy 
materials which provide high rigidity. The control cir- 
cuits mounted on the cards consist mainly of integrated 
circuits in standard 14 lead flatpacks. 

According to Collins, design of the 490S-1 is based 
on development of shunt and notch antenna systems 
for such aircraft as the McDonnell Douglas RF-4C, Das- 
sault Mirage IV-A, General Dynamics F-111, Grumman 
EA-6B military types and Gulfstream I] corporate jet. 


Specifications 

Dimensions: 190 x 127 x 400 mm 
Weight: 7.5 kg 

Power supply: 115 V AC, 400 HZ 
Temperature range: —54 to +71°C 
Altitude: up to 50,000 ft 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


490T-1 HF Antenna Coupler 


The 490T-1 is a general purpose high-frequency auto- 
matic antenna coupling unit for 7.62 m or longer whip 
and wire antennas in the 2 to 30 MHz frequency range. 
Shorter antennas may be accommodated by the use of 
suitable loading coils. It features a short tuning cycle of 
5 seconds maximum and 3 seconds average tuning 


time. Such rapid tuning capability reduces the overall 
rechannel time and keeps transmission to a minimum 
in the interests of radio silence. 

The system contains an antenna transfer relay and an 
antenna grounding relay which can be used as needed 
in dual installations. The 490T-1 will operate with the 
437R-1 helical monopole antenna and optional appli- 
cations include exchange with either the 180L-3 or 
180L-3A antenna coupler. 

The unit’s rapid tuning time enhances reliability since 
the operating elements are only energised for brief 
periods. The servo system is controlled by a demand 
surveillance technique which causes the coupler to 
retune if the antenna impedance changes appreciably 
but does not require the servo system to remain 
in constant operation. 

The 490T-1 comprises four radio frequency assem- 
blies, three modules, a chassis, front panel and dust 
cover. Solid-state logic circuits, capable of fast 
decisions with high-speed switched and variable 
elements, are used to ensure reliable high-speed 
tuning. All assemblies are removable for maintenance 
and repair purposes. 


Specifications 
Dimensions: 196 x 264 x 366 mm 
Weight: 8.93 kg 


Status 
In service. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


618M-3 and 618M-3A VHF Radio 


The 618M-3 radio and its variant, the 618M-3A, are air 
transport-category VHF transceivers of 25 W nominal 
transmitter output. They were developed by Collins as 
retrofit replacements for the earlier 618M-1 radio and 
for similar ARINC 546 and 566 systems as a response 
to the introduction of 25kHz spacing between 
channels for VHF air traffic control communication. 
Coverage of the VHF band by the 618M-3 is from 118 
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The Collins 618M-3 HF radio 


to 135.975 MHz, while the 618M-3A version coverage 
extends from 116 to 151.975 MHz. The former provides 
720 channels, the latter 1,440 channels, in each case in 
25 kHz incremental steps. Besides basic voice com- 
munications, each system also possesses data and 
SELCAL facilities. 

Frequency generation is supplied from a digitally 
controlled frequency standard. Low component den- 
sity and use of solid-state circuitry is a feature and heat- 
sinking with cooling vanes assists in maintaining low 
transmitter temperatures. All of these factors result in 
improved reliability and the calculated MTBF is greater 
than 4,000 hours. 

Speech compression ensures good intelligibility 
irrespective of the user’s voice characteristics or micro- 
phone technique and overmodulation is avoided by 
input signal amplitude limiting. Carrier-to-noise, carrier 
override squelch control and automatic gain control are 
also incorporated. 


Specifications 

Dimensions: % ATR short 
Weight: 4.53 kg 

Temperature range: 

-54 to +55°C (with cooling air) 
-54 to +30°C (without cooling air) 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


628T-1 HF/SSB Radio 


The 628T-1 is an HF/SSB transceiver for long-range 
transport aircraft operating on overwater routes or 
other areas over which reliable extended range com- 
munications are required. It provides USB, AM voice 
and data communications on any of 24,200 channels, 
at 1 kHz increments in the 2.8 to 26.999 MHz band. 
Tuning is automatically controlled through a remote- 
control unit. Nominal transmission power is 200 W 
peak power in SSB or 100 W average in compatible 
AM. 

This all-solid-state system uses digital synthesis tech- 
niques for frequency generation. High stability is main- 
tained through temperature compensation of the 
frequency standard. 

Mechanical design is aimed at maximising maintain- 
ability. The transmitter/receiver is housed in a case with 
hinged tray and fold-out doors for easy accessibility. 
Plug-board circuitry is used extensively and bench- 
testing is simplified through the provision of a built-in 
test connector at the rear of the casing. Special pro- 
vision is made for the replacement of the power amp- 
lifier transistors without the necessity of removing the 
entire power amplifier board. 


Transmitter cooling is achieved through a heatsink 
and filtered forced air flow, while the receiver section 
relies on conventional convection cooling and is not 
dependent on a cool air supply. 

An AM SELCAL facility is provided by means of a 
special audio output through which SELCAL signals 
are monitored irrespective of the selected operating 
mode. Options include automatic antenna tuning coup- 
lers, to permit antenna performance optimisation over 
the frequency spectrum covered by the 628T-1, anda 
999W-1/A1 adaptor unit which permits interchange- 
ability with the Collins 618T-2/5 transceivers without 
disturbance to aircraft wiring, racks, connectors, 
antenna couplers or frequency selector. 


Specifications 
Dimensions: % ATR short 
Weight: 13.6 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


628T-2 HF Radio 


The 628T-2 is based on the 628T-1 and to some extent it 
is also based on the earlier 618T-2/5 equipment which is 
still to be found on many transport aircraft. It uses much 
of the operational and design experience derived from 
these systems. The 628T-2, however, was designed to 
offer certain advantages over the earlier equipment, prin- 
cipally higher power output and extended coverage of 
the HF band, hence a greater number of channels and 
more options in terms of operating modes. 

Transmitter output power is 400 W peak power and full 
coverage of the HF band, from 2 to 30 MHz, permits use 
of up to 280,000 channels at 100 Hz increments or 
28,000 channels at a separation of 1 KHz. 

Operational modes include USB, LSB, AM, carrier 
wave and data. Full 400 W peak output is available in the 
sideband modes with 125 W average in compatible AM 
and 125 W nominal in continuous wave mode. 

In mechanical and electronic design, the 628T-2 is very 
similar to the 628T-1 although Collins has incorporated a 
number of improvements with regard to sensitivity, cross- 
modulation elimination, intermediate frequency trans- 
lation and heat dissipation in the 
power amplifier stage. All are aimed at extension of 
performance and enhancement of reliability. 


Specifications 
Dimensions: 6 MCU to ARINC 600 
Weight: 12.72 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


628T-3 and 628T-3/A HF Radios 


Like the 628T-2, the 628T-3 and 628T-3/A are based on 
the 628T-1 design and represent the latest standard in 
this series. The principal difference between the 628T-3 
and the 628T-3/A variant is the narrower bandwidth 
intermediate frequency filtration of the latter, resulting 
in heightened selectivity over part of the operating 
spectrum and slight differences in audio response. 

As in the case of the 628T-2, each system provides 
full coverage of the 2 to 30 MHz HF band and offers 
280,000 channels at 100 Hz increments. There is, how- 
ever, no option for a smaller number of channels at 
1 kHz separation; transmitter output is 200 W peak 
power. 

Operating modes are voice, and voice and data in 
both upper and lower sidebands, with compatible AM 
and carrier wave in USB only. SELCAL facilities are as 
those of the 628T-1. 


Specifications 
Dimensions: % ATR short 
Weight: 11.36 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


714E HF Control Units 


The 714E control units used in conjunction with the 
618T series transmitter/receivers provide remote selec- 
tion of the available 28,000 channels. Frequencies are 
indicated in a direct reading digital display and can be 
selected in 1 kHz increments throughout the 2 to 
29.9999 MHz range. Frequency’ selection is 
accomplished by rotating four knobs until the desired 
frequency appears in the window. A function selector 
and radio frequency sensitivity adjustment are 
included. 

The 714E-2 control unit may be used either in new 
installations or as a replacement for the 614C-2 control 
unit in retrofit applications. 

The 714E-3 is used with equipment operated in the 
continuous wave or data mode. 


Specifications 
Dimensions: 146 x 65 x 159 mm 
Weight: 0.9 kg 


Status 
In service. 


Contractor 
Collins Commercial Avionics. 


Datalink Systems 


Collins datalink systems are designed for commercial 
and military transports and conform to ARINC 724 and 
597. Their associated control panels have full alpha- 
numeric keyboards with a two-line, 32-character light- 
emitting diode display. Information can also be 
displayed on a compatible weather radar screen. 

These datalinks can control VHF radios, act as a 
checklist memory and provide the interface between 
flight and performance management systems and 
ground-based data transmitters. The operator can 
change the software and the units have comprehensive 
built-in test facilities and a continuous GMT clock 
facility. 

The DLC-800 is a menu-driven control/display 
designed to be used with the Collins DL-700 datalink 
systems. The unit is completely compatible with other 
datalink management units which use the ARINC 429 
databus and can be retrofitted into existing instal- 
lations. Airline programmable software enables an air- 
line to create distinctive symbols, display formats and 
messages for use on the DLC-800. The unit has a high- 
resolution infra-red touch-input system and a wide view- 
ing angle for easy reading by both pilots. The display is 
easily readable in direct sunlight. Key actions can be 
highlighted by using inverse characters in the form of 
dark on light background. Messages can flash on the 
screen to attract attention. 

Management units are available in two formats. The 
DLM-700 management unit is in accordance with 
ARINC 724, 597 and 600. The 597A-1 is in accordance 
with ARINC 404A and 597. 


Specifications 

Dimensions: 

(control unit) 114 x 146 x 120 mm 
(DLM-700 management unit) 4 MCU 
(579A-1 management unit) % ATR short 
Weight: 

(control unit) 1.2 kg 

(DLM-700 management unit) 4 kg 
(597A-1 management unit) 3.6 kg 
Temperature range: -15 to +70°C 
Altitude: 55,000 ft 


Status 
In production. 


Contractor 
Collins Commercial Avionics. 


DLM-700B Datalink System 


The DLM-700B datalink management unit is designed 
in accordance with ARINC 724B for all analogue and 
digital aircraft including the Airbus A320, Boeing 747- 
400 and McDonnell Douglas MD-11. The unit is part of 
the Collins Airline Communications And Reporting 
Systems (ACARS) product line. Growth capacity is 
provided for additional memory or ARINC 429 inter- 
faces. Compatibility with the Collins DL-700 and 
DL-500 systems can be added. 

Message decoding in the DLM-700B is enhanced 
through the use of a Collins MSK demodulator which 
removes distortion from the VHF communications 
transceiver. A frequency management function pro- 
vides automatic frequency changes without any pilot 
action. A channel management function, for use with 
Category B service providers, allows the DLM-700B to 
select the optimum ground station. This automatically 
provides fast message response time, as well as 
reduced message congestion in ground networks. 

Acommunications statistics package monitors air-to- 
ground link performance; data is gathered on every 
flight leg. A message store and forward function allows 
flight plans, weather and ATIS information to be held for 
display upon demand. A flight profile report provides 
the crew with details on departure and arrival times, 
cruise times, engine data and other items. Custom 
data, such as frequency tables, delay codes and pilot 
alterable messages, can be stored in the system. Data 
can be loaded on the bench or in the aircraft. An 
optional floating point maths package is available for 
data processing. Using this package, complex engine 
reports from any analogue ARINC 717 or 573 equipped 
aircraft can be prepared. 


Specifications 

Dimensions: 125 x 193 x 325 mm 

Weight: 5 kg 

Power supply: 115 V AC, 400 Hz, single phase, 80 W 
optional 28 V DC battery, 75 mA max 

Temperature range: —20 to +70°C 

Altitude: up to 55,000 ft 


Status 

United Airlines has ordered over 200 DLM-700 datalink 
systems for its fleet of Boeing 737 aircraft. United is the 
seventh airline to order the system. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 
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The Collins HF-230 HF radio and ITU radio- 
telephony transceiver 


HF-230 HF Radio 


The Collins HF-230 radio is for use in fixed-wing aircraft 
and helicopters. It provides 280,000 channels at 100 Hz 
channel spacing between 2 and 29.9999 MHz. All 176 
ITU radio-ttelephony channels are preprogrammed, 
giving phone-patch capability over very long ranges 
wherever this facility is available. Lower sideband 
operation is possible for international or maritime 
communications. 

The system comprises a TCR-230 transceiver, 
PWR-230 power amplifier and a range of antenna coup- 
lers. A DSA-220 adaptor permits two such systems to 
be operated in the same aircraft. 

The radio features 40 pilot programmable channels 
and, when selected, channel number and frequency 
are displayed. 

The new CTL-230 display unit forms part of the 
HF-230 and features gas-discharge symbology. 


An automatic probe antenna coupler, the PAC-230, 
is available for helicopter applications. 


Specifications 

Weight: 11.1 kg 

Power output: 100 W PEP 

Temperaure range: —55 to +70°C 

Altitude: up to 55,000 ft (with pressurised antenna 
coupler) 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 
VERIFIED 


HFS-700 HF Radio 


The Collins HFS-700 is an HF transmitter/receiver 
intended for service aboard transport aircraft which 
have a long-range communication requirement. 
Designed and developed in accordance with ARINC 
719, the HFS-700 draws largely upon operational 
experience gained with the company’s earlier 628T-1 
and 618T-2/5 systems. 

Covering the full HF band from 2 to 30 MHz, the 
HFS-700 provides 28,000 channels at increments of 
1 kHz and uses ARINC 429 serial channel selection. 
Operating modes are USB, LSB, AM equivalent, data 
and CW. Nominal transmitted power outputs are 400 W 
PEP in SSB modes, 125 W in compatible AM and 
125 W in CW. A special audio output permits SELCAL 
monitoring to continue in all mode settings. 

The system is of all-solid-state construction and 
extensive use is made of CMOS and linear integrated 
circuits. The digital frequency generation synthesiser is 
locked to a highly accurate reference standard. 

Features include a Digital Information Transfer 
System (DITS) tuning interface, new installation con- 
cept connectors and cooling with a blower. Particular 
attention has been paid to control of excessive 
temperature during abnormal operating conditions and 
a special design of heatsink has been employed to 
maintain output transistors within derated temperature 
limits. Additionally, a dissipation detector reduces drive 
to lower levels under high-dissipation conditions. 

Mechanical design features include plug-in boards 
with hinged tray and foldout doors to allow easy access 
to components during servicing without use of card 
extenders. 


Specifications 

Dimensions: 6 MCU per ARINC 719600 
Weight: 12.7 kg 

Temperature range: —55 to +70°C 
Altitude: up to 40,000 ft 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. ~ 
VERIFIED 


HFS-900D HF Radio 


The HFS-900D allows HF transmission of high-speed 
data, adaptive up to 1,800bits/s, for aircraft 
communication and ACARS datalink messages, includ- 
ing future ATN and AVPAC applications. It will support 
long-range position reporting via ADS, ATC data com- 
munication and other data services. 

The HFS-900D contains a high-speed adaptive 
modem which provides the interface with the current 
ACARS network. Automatic link circuitry, which simpli- 
fies and improves connectivity, is embedded and will 
provide optimum communication with the addition of a 
new digital fast-tune antenna coupler, the CPL-900D. 


Status 
The HFS-900D was available in mid-1995. Existing 
Collins HF systems can be upgraded. 


Contractor 
Collins Commercial Avionics. 
UPDATED 
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HFS-920D HF Datalink 
Transceiver 


The HFS-920D adds data transmission to HF communi- 
cations. The system provides for HF communication of 
high-speed data of up to 1,800 bits/s and is designed to 
support aircraft communication, Automatic Communi- 
cations And Reporting System (ACARS) messages, as 
well as future AVPAC and Aeronautical Telecommuni- 
cations Network (ATN) applications. The system will 
support long-range position reporting via Automatic 
Dependent Satellite (ADS), ATC data communication 
and other operational data services. 

The HFS-920D has been designed to accommodate 
periodic background messages and prompt delivery of 
crew initiated messages. It is equipped with a high- 
speed adaptive modem to interface with the current 
ACARS network and future AVPAC and ATN systems. 

The HFS-920D is also equipped with an embedded 
frequency management processor which selects the 
optimum frequency for communication, tunes the radio 
and antenna coupler and automatically establishes the 
link between the aircraft and HF ground station. The 
frequency management processor interfaces with 
the CPL-920D fast tuning digital antenna coupler to 
ensure optimum connectivity. 


Specifications 

Dimensions: 6 MCU 

Weight: 26.5 kg 

Power supply: 115 V AC, 3 phase 
Frequency: 2-29.9999 MHz 

Channels: 280,000 in 100 Hz increments 
Emissions: 

(receive) AM, USB/LSB/AME, Data, CW 
(transmit) USB/LSB/AME, Data, CW 
Temperature range: —55 to +70°C 
Altitude: up to 50,000 ft 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


PAC-230 HF Antenna Coupler 


The Collins PAC-230 is a self-contained HF antenna/ 
antenna coupler system designed principally for heli- 
copters in order to eliminate problems associated with 
long wire antenna installations on rotary-wing aircraft. 

The unit, which is compatible with the Collins HF-230 
radio equipment (see earlier entry), operates in the 2 to 
30 MHz part of the HF band. 

The PAC-230’s principal feature is simplicity of oper- 
ation, which reduces the amount of hands-off flying 
time required to retune the set. The system is activated 
when a frequency is selected by the pilot, who then 
keys the microphone switch in order to complete the 
antenna tuning cycle. 


Specifications 
Weight: 3.8 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


SAT-900/901 Satellite 
Communications Systems 


The SAT-900/901 satellite communications systems 
operate at L-band through the INMARSAT organisation 
space segment. Both systems support a low-speed 
digital link for the transmission of ACARS/AIRCOM 
datalink messages when out of range of terrestrial VHF 
stations. Collins Satcom systems are currently oper- 
ational with the DLM-700B and management units from 
other commercial datalink equipment suppliers. 

In addition to low-speed data, the SAT-901 can sup- 
port a digital voice channel for use by either the cockpit 
or cabin. The selection of the single channel for voice or 
data is made via the MCDU or MIDU in the cockpit. 
Cabin communications require the use of the optional 
CTI-901 cabin telecommunications interface unit. The 
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The Sabreliner 65 satellite communications demonstration aircraft showing one of the 4 in square 
satellite antennas aft of the aircraft door near the top of the fuselage 


CTI-901 provides the industry standard CEPT £1 inter- 
face between the SDU-901 and the cabin telephone 
system. 

The SAT-900/901 systems are compatible with all 
ARINC 741 low- and high-gain antenna subsystems. A 
low-gain antenna can be used with either system to sup- 
port low-speed data communications, but a high-gain 
antenna subsystem is required with the SAT-901 for 
voice communications. 

Each system is made up of a Satellite Data Unit 
(SDU), Radio Frequency Unit (RFU), High-Power Ampli- 
fier (HPA) and ARINC 741 antenna subsystem. The 
SAT-900 consists of an SDU-900, RFU-900 and 
HPA-900. The SAT-901 uses the same RFU and HPA as 
the SAT-900, along with the voice capable SDU-901. 

The SAT-900 is compatible with INMARSAT Data-1 
protocols; the SAT-901 is compatible with INVARSAT 
Data-2 and Voice-2 protocols. 


Specifications 

Dimensions: 

(SDU-901) 190 x 193 x 325 mm 
(RFU-900) 125 x 193 x 325 mm 
(HPA-900) 125 x 193 x 325 mm 
Weight: 

(SDU-901) 8.84 kg 

(RFU-900) 8.3 kg 

(HPA-900) 6.8 kg 

Power supply: 115 V AC, 400 Hz 
Power output: 40 W continuous 
Frequency: 

(receive) 1,530-1,559 MHz 
(transmit) 1,625.5-1,660.5 MHz 
Synthesiser step size: 2.5 kHz 
Doppler correction: within 20 Hz over + 2 kHz 
Modulation type: A-BPSK 


Status 

No longer in production. Both the US FAA and the Aus- 
tralian CAA have certified the SAT 900 system. North- 
west Airlines ordered the system for its Boeing 747s. 
United Airlines and Japan Airlines also ordered it for the 
Boeing 747-400. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


SAT-906 Satellite 
Communications System 
The SAT-906 will become the Collins industry standard 


satellite communications system. It will be fully com- 
pliant with ARINC 741 and 746 and will provide six high- 


quality voice and data channels for cockpit and cabin 
use. The SAT-906 will be capable of low- and high- 
speed data, cockpit voice and passenger PC, fax and 
telephone services when mated with a_ high-gain 
antenna subsystem. 

The SAT-906 consists of the SDU-906, RFU-900 and 
HPA-901. The SDU-906 provides the interface to all 
other aircraft systems, and includes modems, codecs 
and protocol support for communication with ground 
earth stations. 

The RFU-900 consists of a wideband L-band to IF 
down-converter for receive operation and a wideband 
IF to L-band up-converter for transmit operation. The 
RFU operates in full-duplex mode, receiving L-band 
signals in the range 1,530 to 1,559 MHz. 

The HPA-901 is a linear amplifier that provides the 
necessary intermodulation performance character- 
istics for multichannel operation. 

The SAT-906 is compatible with INMVARSAT Data-2, 
Data-3 and Voice-3 protocols. 


Specifications 
Dimensions: 
(SDU-906) 6 MCU 
(RFU-900) 4 MCU 
(HPA-901) 8 MCU 
Weight: 

(SDU-906) 12.7 kg 
(RFU-900) 8.3 kg 
(HPA-901) 17.24 kg 
Power supply: 
(SDU-906) 115 V AC, 400 Hz, 180 W 
(RFU-900) 60 W 
(HPA-901) <300 W 


Status 
First certified in December 1993, on A310. Since then, 
20 airlines have ordered a total of more than 400 
systems. 


Contractor 
Collins Commercial Avionics. 
UPDATED 


VHF-21/22/422 Pro Line II VHF 
Radios 


Designed primarily for general aviation aircraft of all 
types, the Collins VHF-21/22/422 transmitter receivers 
are remotely controlled, rack-mounted sets with 20 W 
transmitter output. They are available in two versions: 
the A equipment covering the VHF band from 118 to 
136.975 MHz and the B variant from 118 to 
151.975 MHz. Channel spacing is 25 kHz. Units with 
broad receiver bandwidths are available. 


The Collins Satcom 900 communications system 
showing (left to right) the RFU-900 radio frequency 
unit, the SDU-900 satellite data unit and the 
HPA-900 high-power amplifier 


The radios use digital synthesis frequency gener- 
ation techniques and are of all-solid-state construction. 
They provide automatic carrier and phase noise 
squelch and automatic gain control and are designed 
to drive cabin audio systems of all types. Principal 
attractions are low weight, compactness and the low 
power consumption of 6.5A during transmission. 
Consequently they require no forced-air supply and 
electronic section cooling is carried out by a combi- 
nation of heatsink and convective air flow. 

The VHF-21 can directly replace the earlier VHF-20 
series radios. The VHF-422 is compatible only with 
CSDB or ARINC 429 controls. 

Either hard or soft mounting may be used and all con- 
nections are made through a single connector on the 
rear of the casing. 


Specifications 
Dimensions: 84 x 86 x 355 mm 
Weight: 2.1 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


VHF-700 VHF Radio 


The Collins VHF-700 is a VHF AM transmitter/receiver 
designed principally for air transport use which covers 
the band 118 to 135.975 MHz with channel spacings of 
25 kHz. Typical transmitted power output is 30 W. 

The system, which has been designed and devel- 
oped to ARINC 716 specifications, has a number of 
advanced features including a new receiver design 
which eliminates mutual interference between equip- 
ment even when up to three transmitter/receivers are 
used in the same aircraft. A complete end-to-end self- 
test facility, which checks 99 per cent of all critical com- 
ponents, is built-in. The ARINC 429 serial databus is 
also tested to ensure that the system is receiving valid 
information from the remote tuning selector and 
centralised ARINC 604 fault monitoring capability. 

The VHF-700 is microprocessor-controlled, of all- 
solid-state construction and employs a temperature 
compensated crystal oscillator as the reference 
standard for its digital frequency generation 
synthesiser. 


Specifications 

Dimensions: 3 MCU short 
Weight: 4 kg 

Temperature range: —55 to +71°C 
Altitude: up to 50,000 ft 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


AN/URQ-34 Anti-Jam Tactical 
Datalink 


The AN/URQ-34 is an anti-jam tactical datalink trans- 
mission system operating in the Ku frequency band, 
built to support US Army real-time combat sensors. It 
was originally developed for the StandOff Target Acqui- 
sition System (SOTAS) and was delivered and 
deployed for special projects after SOTAS was 
discontinued. 

The AN/URQ-34 uses fast frequency-hopping tech- 
nology to defeat the hostile ECM threat specified for the 
Modular Integrated Communications and Navigation 
System (MICNS) and has a demonstrated range of 
240 km. Input of digital data can be in clear or 
encrypted and the data rate is 25 to 100 kbytes nom- 
inal. It meets all applicable MIL, MICNS and SOTAS 


standards for environment, nuclear hardening, ballistic 
hardening, MTBF and MTTR. The MTBF is given as 
between 480 and 1,680 hours. The AN/URQ-34 makes 
extensive use of BITE, giving fault location to module 
level. 


Status 
In service with the US Army. 


Contractor 
Cubic Defense Systems. 


R-2412/U VHF/UHF Receiver 


The R-2412/U VHF/UHF receiver covers the frequency 
range 20 to 1,200 MHz and operates in AM, FM, LSB 


USA/COMMUNICATIONS 49 


and USB modes. It can scan up to 50 frequencies/s and 
can be programmed for 100 preselected channels. 
Signals can be handed off to slave receivers. 

The R-2412/U is similar in concept to the Cubic 
R-3000 series, with two receivers mounted side by side 
in a 19 in (483 mm) rack. This doubles the capability, 
permitting 100 frequencies to be scanned and 200 
channels preselected. The R-2412/U employs modular 
construction and is equipped with fault finding circuitry. 


Contractor 
Cubic Defense Systems. 


Advanced Narrowband Digital 
Voice Terminal 


The Advanced Narrowband Digital Voice Terminal 
(ANDVT) provides half-duplex secure voice and data 
communications for a variety of military tactical appli- 
cations, including shipboard, land-based and airborne. 
Typical user modes include secure voice, data and 
signalling, point-to-point and modem processor only. 

The CV-3591 Basic Terminal Unit (BTU) provides 
voice and modem processing by using two similar sig- 
nal processors. Communications security is achieved 
by encoding and decoding the digital data to and from 
the voice processor external data device. 

In the standard terminal configuration, the KYV-5 
COMSEC Module (CM) is a front panel plug-in unit. 


Specifications 

Dimensions: 

(BTU) 193.8 x 124.7 x 337.8 mm 
(CM) 158.75 x 123.95 x 76.2 mm 
(MPU/VPU) 157.5 x 124.7 x 75.4 mm 
(interface unit) 146 x 69.85 x 285.75 mm 
Weight: 

(BTU) 9.89 kg 

(CM) 1.63 kg 

(MPU/VPU) 1.27 kg 

(interface unit) 2.13 kg 

Temperature range: —46 to +95°C 
Altitude: up to 70,000 ft 

Reliability: 2,000 h MTBF 


Contractor 
E-Systems Inc, ECI Division. 


AN/ARC-114A VHF Radio 


The E-Systems AN/ARC-114A is a military airborne 
radio which covers the VHF band from 30 to 75.95 MHz 
and provides 920 channels at a spacing of 50 kHz. The 
system also incorporates an independent Guard 
receiver to monitor a single, pretuned Guard channel in 
the frequency range 40 to 42 MHz. 

A compact lightweight single container unit, the 
ARC-114A is designed primarily for helicopters, 
although its high-altitude performance up to 50,000 ft 
means it is suitable for higher flying fixed-wing aircraft. 

The ARC-114A operates in FM mode and can trans- 
mit either voice or data signals. Transmitter power out- 
put is 10 W. Facilities include azimuth homing and 
a rebroadcast capability is also available when the 
system is used in conjunction with a _ suitable 
transmitter/receiver. 

The system is of all-solid-state construction and 
employs crystal-controlled digital synthesis techniques 
for frequency generation. In receive mode, varactor and 
band selection tuning methods are employed and for 
transmit mode the frequency selection is accomplished 
by indirect synthesis and digital tuning techniques. 


Specifications 

Dimensions: 105 x 146 x 215 mm 
Weight: 3.1 kg 

Temperature range: —32 to +55°C 


Status 

No longer in production. In service in helicopters of 
some six forces around the world. The ARC-114A 
has been produced in quantity for the US Army which 


procured over 5,000 systems for service in its Bell 
UH-1H and Sikorsky UH-60 utility helicopters. 


Contractor 
E-Systems Inc, ECI Division. 


AN/ARC-115A VHF Radio 


The E-Systems AN/ARC-115A broadly has the same 
range of facilities as the company’s AN/ARC-114A sys- 
tem but provides, within the frequency band 116 to 
149.975 MHz, 1,360 channels at a spacing of 25 kHz. 
Like the ARC-114A, it has a rebroadcast facility when 
operated in conjunction with suitable equipment. It also 
has an azimuth homing capability. 


Specifications 
Dimensions: 124 x 146 x 235 mm 
Weight: 3.26 kg 


Status 
No longer in production. In service with the UH-1H 
helicopters of the US Army. 


Contractor : 
E-Systems Inc, ECI Division. 


AS-3521/ARN Controlled 
Reception Pattern GPS Antenna 
(CRPA-2) 


The AS-3521/ARN Controlled Reception Pattern 
Antenna (CRPA-2) receives circularly polarised dual- 
band RF signals transmitted from GPS satellites and 
couples the signals to an antenna electronics unit via 
seven coaxial cables. The CRPA-2 and antenna elec- 
tronics unit adaptively steer nulls in the presence of 
interfering jammer signals. Designed for airborne appli- 
cation, the CRPA-2 is suitable for installation and use on 
subsonic and some supersonic aircraft requiring a 
low-profile, low-drag aperture assembly. 


Specifications 

Dimensions: (diameter) 358 mm x (height) 51 mm 
Weight: 2.04 kg 

Frequency: 1,575.42 + 10.23 MHz 

1,227.6 + 10.23 MHz 

Coverage: 160° solid angle above 10° elevation 


Contractor 
E-Systems Inc, ECI Division. 


AS-3822A/URN Fixed Reception 
Pattern GPS Antenna (FRPA-3) 


The AS-3822A/URN Fixed Reception Pattern Antenna 
(FRPA-3) receives circularly polarised dual-band RF 
signals from GPS satellites. Designed for platforms 
requiring a low-profile medium drag assembly, the 
FRPA-3 antenna has application on subsonic aircraft, 
helicopters, target drones and RPVs. 


Specifications 
Dimensions: 114 x 114 mm 
Weight: 0.23 kg 


Frequency: 1,575.42 + 10.23 MHz 
1,227.6 + 10.23 MHz 
Coverage: 160° solid angle above 10° elevation 


Contractor 
E-Systems Inc, ECI Division. 


C-1282AG Remote-Control Unit 


The C-1282AG Remote-Control Unit (RCU) provides 
the capability to control and monitor remotely the oper- 
ation of the RT-1273AG Multimission UHF Satcom 
Transceiver (MUST) or the MD-1269A MultiPurpose 
Modem (MPM) over an asynchronous MIL-STD-188- 
114A balanced interface. Frequency and mode 
selection for the AN/ARC-171 and preset selection for 
the AN/WSC-3 are provided by the RCU via the MPM. 

The C-1282AG RCU allows full control of all MUST 
and MPM radio and modem features, including fre- 
quency, data rate, modulation type, modem emulation 
mode, transmit power level and BIT. Menu and Arrow 
keys allow the operator to scroll through various menus 
to view or update radio or modem configurations. The 
Preset switch allows access to each of the eight radio 
and modem preset configurations. The Volume knob 
may be used to attenuate plain text receive audio out of 
the radio or modem. 

The C-1282AG RCU has an illuminated panel 
designed to MIL-P-7788E which provides a menu- 
driven keypad/display interface. Display intensity is 
adjustable and tracks the externally controlled edge-lit 
panel brightness. The panel and display are designed 
for upgrade to NVG-compatibility. 


Specifications 

Dimensions: 146 x 76.2 x 133.35 mm 
Weight: 0.91 kg 

Power supply: 19-30 V DC, 0.5 A max 
Temperature range: —45 to +55°C 
Altitude: up to 30,000 ft 


Contractor 
E-Systems Inc, EC! Division. 


The E-Systems C-1282AG remote-control unit 


Commanders’ Tactical Terminal/ 
Hybrid-Receive Only 


The Commanders’ Tactical Terminal/Hybrid-Receive 
Only (CTT/H-R) is a multichannel, multifunction ter- 
minal used to receive real-time intelligence reports from 
a variety of sources. It allows the tactical user to receive 
data from the Tactical Reconnaissance Intelligence 
Exchange Service (TRIXS) or the Tactical Information 
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Broadcast Service (TIBS), while simultaneously 
receiving the Tactical Receive equipment and related 
Applications (TRAP) and Tactical Data Information eX- 
change System-Broadcast (TADIXS-B). This capability 
provides the user with a significant increase in access 
to real-time intelligence data and offers the flexibility to 
utilise whatever resources are available in the theatre. 

CTT/H-R is the result of an evolutionary development 
that began with the full duplex CTT field terminals and 
has continued with the development of a CTT/TEREC 
terminal, a multichannel CONSTANT SOURCE receiver 
system, a TIBS interface unit and a TIBS receive only 
unit. The CTT/H-R combines the functions of all these 
systems into a single receive only terminal. 

The CTT/H-R is packaged into a single unit and uses 
open architecture VME technology. Some of the key 
VME modules used include embedded COMSEC mod- 
ules based on CTIC and Ricebird crypto chips, multiple 
680X0 microprocessor modules and a MIL-STD-1553 
interface. Additional modules include a single-board 
UHF receiver/synthesiser and a single-board modem 
using TMS320 processors. The CTTR/H-R is qualified 
for installation in fixed-wing aircraft and helicopters, as 
well as vehicles and ships. It uses Ada software and has 
a download capability for changes or upgrades. 


Specifications 

Dimensions: 190.5 x 266.7 x 520.7 mm 
Weight: 19.5 kg 

Power supply: 100-132 V AC, 47-140 Hz, 180 W 
or 200-264 V AC, 47-66 Hz, 180 W 

Frequency: 225-400 Hz 

Channel spacing: 5.25 kHz 

Temperature range: —45 to +55°C 

Altitude: up to 30,000 ft 


Status 
In production. 


Contractor 
E-Systems Inc, ECI Division. 


CV-3670/A Digital Speech 
Processor 


The CV-3670/A is an airborne digital, linear predictive 
data converter which provides digitised speech output 
at a data rate of 2.4 kbits/s, permitting narrowband sys- 
tem operation on standard voice quality circuits. The 
output can be multiplexed with other databit streams to 
allow simultaneous voice and data transmissions. Inde- 
pendent data clocks provided by the data terminal to 
the transmitter analyser and receiver synthesiser of the 
speech processor are used to synchronise the 
equipment to the receiver and transmitter of the 
data terminal. 

The CV-3670/A is a remotely operated unit packaged 
in a % ATR box, with voice input/output via the aircraft 
intercommunication system. It is operated by use of the 
C-10085/A controller/indicator. 


Contractor 
E-Systems Inc, Garland Division. 


E-SAT 300A Satellite Receiver 


The E-SAT 300A is an all-digital satellite communication 
system designed for aircraft applications. Airborne tele- 
phone calls and data messages are automatically trans- 
mitted via the INMARSAT network to ground stations. 


Two telephone calls can be made simultaneously, while 
a third channel is available for relaying data messages. 
The system is designed to accommodate growth to 
eight simultaneous telephone channels. 

The steered high-gain single-helix antenna features 
small size and weight and minimises the number of 
LRUs. The design eliminates the keyhole and is mech- 
anically steerable through 360° in azimuth and —-30 to 
+90° in elevation. 


Specifications 

Dimensions: 

(satellite data unit) 9 MCU 

(radio frequency unit) 12 MCU 
(Class A high-power amplifier) 8 MCU 
(antenna control unit) 6 MCU 
(system power supply) 8 MCU 
(radome) 374.7 x 431.8 x 2,794 mm 
Weight: (total system) 99.79 kg 
Power: 1.3 kVA 

Frequency: 

(receive) 1,530-1,559 MHz 
(transmit) 1,626.5-1,660.5 MHz 
Reliability: 31,500 h MTBF 


Contractor 
E-Systems Inc, Greenville Division. 


MD-1269A Multipurpose Modem 


The MD-1269A multipurpose modem is an advanced 
digital signal processor-based, full-duplex 70 MHz 
modem for UHF Satcom and line of sight communi- 
cations links. It simplifies existing communications sys- 
tems and terminals by combining the important 
modulation modes of six currently used modems into a 
single unit. 

Digital data shaping provides spectral containment 
and permits 2,400 bps BPSK and 4,800 bps OQPSK 
operation over a 5 kHz satellite channel. The MD-1269A 
also includes baseband interfaces with audio equip- 
ment, data terminals or encryption devices to provide 
narrowband AM and FM voice, TADIL A (link 11), 
TADIL B, TADIL C (Link 4), KY-57/58 (Vinson AM and 
FM), KY-65/75 (Parkhill), KG-84 and ANDVT 
compatibility. 

The MD-1269A has a standard 70 MHz RF interface 
and can be used with any 70 MHz compatible receiver/ 
transmitter in the non-DAMA modes. The 70 MHz inter- 
face is synthesised to provide 5 kHz channelisation 
capability with the R/T operation on 25 kHz channels. 
For DAMA operation, the R/T must be compatible with 
the stricter requirements for DAMA operation. The 
modem is compatible with the US Navy 25 kHz TDMA-1 
DAMA and the US Air Force 5kHz USTS DAMA. 
All non-DAMA capabilities are preserved in the DAMA 
version of the MD-1269A for backward compatibility. 

The MD-1269A includes synchronous and asynchro- 
nous control/data ports for various local or remote- 
control options. All control and data ports can be 
configured as balanced or unbalanced MIL-STD-188- 
114A interfaces to a host terminal controller or 
C-1282AG control head. The entire modem is con- 
tained in a % ATR airborne package and is ruggedised 
to withstand airborne, shipboard or tactical 
environments. 


Specifications 

Dimensions: 123.95 x 193.55 x 497.84 mm 

Weight: 11.34 kg 

Power supply: 115 or 230 V AC, 47-440 Hz, 50 W max 
Temperature range: —40 to +55°C 

Altitude: up to 30,000 ft 


Contractor 
E-Systems Inc, ECI Division. 


RT-1273AG DAMA UHF Satcom 
Transceiver 


The RT-1273AG UHF Satcom transceiver is an 
advanced full-duplex transceiver which upgrades and 
simplifies existing communications systems by com- 
bining modem and transceiver functions into one ATR 
unit. It incorporates the functionality of the Digital Sig- 
nal Processor (DSP) based on the MD-1269A multipur- 
pose modem which provides interoperability with all 
existing and planned UHF satellite communication 
equipment. The DSP architecture is designed to allow 
new waveforms to be programmed and incorporated 
as software updates. This integrated Satcom system 
reduces cabling, hardware size, weight and power 
consumption. 

The RT-1273AG transceiver section features an 
integral 100W transmitter and a highly sensitive 
receiver for UHF line of sight or satellite communi- 
cation. Transmitter power output is variable from 1 to 
100 W for optimum link performance when using 
either low- or high-gain Satcom antennas. A high- 
performance synthesiser provides independent 5 kHz 
channel selection of receive and transmit frequencies 
from 225 to 400 MHz for full-duplex operation. 

The RT-1273AG modem section is based on the 
MD-1269A multipurpose modem. The modem section 
features a DSP-based architecture that offers multiple 
modulation modes and data rates. DSP-generated AM 
and FM is provided for low-distortion line of sight com- 
munications. Data rates from 75 bits/s to 38.4 bits/s 
are selectable for binary FSK, BPSK, Shaped BPSK, 
QPSK, Offset QPSK, or Shaped Offset QPSK operation. 
Doppler frequency offsets up to 1 KHz can be tracked 
by the modem to allow airborne operation. To maximise 
data throughput while minimising adjacent channel 
interference, sidelobes of the transmit signal are signifi- 
cantly reduced by advanced digital signal processing 
techniques that shape the modulated waveform. This 
permits 2.4 kbps BPSK and 4.8 kbps OQPSK operation 
over a 5 kHz satellite channel in compliance with JCS 
requirements. 

The Demand Assigned Multiple Access (DAMA) 
waveforms are processed internally, allowing the 
RT-1273AG to participate in either 5 or 25 kHz DAMA 
networks with no additional equipment. Two simul- 
taneous full-duplex baseband ports are available in the 
DAMA modes. Provisions for adding embedded COM- 
SEC and digital voice have been designed into the 
equipment. 

The RT-1273AG_ includes synchronous’ and 
asynchronous control/data ports for various local 
and remote-control options. Both ports can be con- 
figured as balanced or unbalanced MIL-STD-188-114A 
interfaces to a host terminal controller or control 
head. 


Specifications 

Dimensions: 256.5 x 193 x 497.8 mm 

Weight: 22.68 kg max 

Power supply: 115 or 230 V AC, 50/60/400 Hz, single 
phase 

115 V AC, 400 Hz, 3 phase 

28 V DC 

Frequency: 225-399.995 MHz 

Temperature range: —45 to +55°C 

Altitude: up to 30,000 ft 


Contractor 
E-Systems Inc, ECI Division. 


Channelised Programmable 
Digital Radio 


The modular Programmable Digital Radio (PDR) can 
implement virtually any narrowband or wideband 
function from 2 MHz to 2 GHz for comms, nav, ident, 
landing systems or datalinks. A common module trans- 
ceiver pair of receiver/processor and exciter/ 
processor is the basic core of the system with RF input 
and digital data output. The common modules can be 
programmed to provide any function at system turn- 
on or during a mission or flight segment. Multisystem 
simultaneous operation is achieved by adding one or 


more receiver modules and exciter modules to the 
system. The architecture associated with the PDR 
offers simplistic system fault detection and isolation. 
In addition, system functional redundancy is a part 
of the basic design via software reconfiguration of a 
lower priority function automatically or the automatic 
reprogramming of a spare module. The PDR is desig- 
ned for both military and commercial applications. 


Status 
The PDR is currently in development. The core com- 
mon modules have been developed and demonstrated 


in 1995. Systems applications for the three services are 
anticipated in the 1996-98 time frame. The existing form 
factor utilises an ARINC standard packaging. However, 
a transition to SEM-E and VME are expected in the near 
future. 


Contractors 

GEC-Marconi Electronic Systems Corporation. 

Northrop Grumman Corporation, Electronic Sensors 
and Systems Division, Baltimore Maryland 


UPDATED 


Joint Tactical Information 
Distribution System 


The Joint Tactical Information Distribution System 
(JTIDS) is a US joint service command and control sup- 
port system providing secure jam-resistant communi- 
cations and embedded navigation and identification for 
land, sea and air platforms. Using Time Division Mul- 
tiple Access (TDMA) technology, it provides high- 
capacity networking among diverse airborne and sur- 
face users. It allows all stations to share an integrated 
awareness of the combat situation for friendly forces as 
well as detected threats in real time, using the tri-service 
multinational message catalogue TADIL-J. It can thus 
provide a language-independent method to ensure 
co-ordinated operations on a multinational battlefield. 
The data received can be displayed in both symbology 
and language of the host nation’s platform. Thus, data 
received by a British system would use English as the 
language for a given message; an Italian system could 
display the same message in Italian. 

JTIDS operates on 51 frequencies in the 960 to 
1,215 MHz frequency band, sharing with Tacan but 
strictly avoiding the IFF transponder frequencies which 
are also in the band. The JTIDS TDMA scheme breaks 
up time into 7.8125 ms time slots and allocates these 
slots to users, based on projected traffic demand. 
Users employ their time slots to transmit while listening 
during all other times, thus enabling relays of opportun- 
ity, to maximise the probability of message reception. 
Participants routinely inject information into the net- 
work through their regular broadcast slots without 
necessarily knowing who needs the information, using 
a broadcast-oriented architecture. These broadcast 
slots might include identification and location data, as 
well as host processor-generated traffic such as target 
acquisition tracks and platform status information on 
weapons and fuel status or equipment readiness. 

JTIDS is designed to survive the highest levels of 
enemy radio electronic combat. The links are 
encrypted with the latest approved crypto devices. Jam 
resistance is achieved by multiple techniques through 
fast-hopping over all frequencies, direct sequence 
spread spectrum of the waveform and Reed-Solomon 
forward error correction. The result of the signal pro- 
cessing gains from this combination of techniques 
means that the JTIDS omnidirectional radiation pattern 
can offer as much signal improvement as if it were 
being transmitted by a highly directional antenna, 
such as parabolic dish, without the difficulties of beam 
pointing or the limitations of single path links. 

The initial emphasis in the development of JTIDS 
hardware was on Class 1 terminals developed by 
Hughes Aircraft Corporation from 1974. First deliveries 
took place in 1977 and have resulted in terminals on 
board the Boeing E-3A AWACS aircraft, in ground ter- 
minals in the Royal Air Force UKADGE system and in 
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The Class 2 JTIDS terminal for the US Air Force F-15 with the receiver/transmitter on the left and the data 


processor group on the right 


transportable shelters designated as Adaptive Surface 
Interface Terminals (ASIT) used by the US Army and US 
Air Force ground control facilities. The terminal is also 
used in the NATO Air Defense Ground Environment. 
The Class 1 terminal comprises rack-mounted 
components occupying almost 0.26 m° and weighing 
approximately 192 kg. 

The Class 2H terminal, derived from the Class 2 to 
replace the Class 1, occupies 0.15 m° and weighs 
155 kg, while giving the additional capabilities of 
increased throughput (115 kbits/s v 28.8 kbits/s), rela- 
tive navigation and Tacan functionality, interoperability 
with TADIL-J message protocols and increased system 
functionality such as an increased quantity of crypto 
variables and over-the-air initialisation and rekey. The 
Class 2 terminal, for fighter aircraft installation, began 
its development early in 1980. It has been designed by 
GEC-Marconi Electronic Systems in a leader-follower 
arrangement, with Rockwell Collins as the subcontrac- 
tor providing RF design expertise. 


Status 

The fifth lot of the low-rate initial production programme 
is now under contract and a first lot of full-rate pro- 
duction is planned for 1995. The test and evaluation 
effort culminated in a successful Techeval and Opeval 
in 1994. Initial operational capability was achieved in 
1994. 


JTIDS Class 2 Terminal 

The Class 2 terminal, designated by the USA as the 
AN/URC-107(V)1 for the F-15, AN/URC-107(V)5 for the 
E-2C and AN/URC-107(V)6 for the F-14, and AN/ 
URC-107(V)9 for the Modular Control Equipment/ 
Tactical Air Operations Module, provides the basic 
JTIDS functions of high-capacity data communications, 
embedded Tacan_ functionality, dual-channel/dual- 


GEC-Marconi Electronic Systems Class 2H JTIDS equipment 


1995 


mode integral secure voice, dual-grid relative and geo- 
detic navigation, GPS interface, PPLI self-identification 
messages, crypto-secure and jam-resistant connec- 
tivity and system status monitoring and reporting. Since 
JTIDS operates in the Tacan and IFF frequency band, 
extensive interference protection circuits are built into 
the equipment to prevent inadvertent interference with 
those systems. Circuits continuously monitor the JTIDS 
radio operation and can shut down transmission in the 
event of any out of specification emission. During 
peacetime activities, the terminal operation maintains 
restricted duty cycles, further limiting the potential 
for interference with civilian facilities. The terminal 
incorporates SRU/LRU BIT hardware and software, 
achieving 98 per cent fault detection and 95 per cent 
fault isolation. 

The Class 2 terminal comprises two boxes occupy- 
ing approximately 0.045 m® and weighing 57 kg. One 
box houses the receiver/transmitter circuits; the other 
is adual LRU component. The dual LRUs are the digital 
processor section, standard for all terminals and appli- 
cations, and the interface unit which is customised for 
each host platform. The digital processor section car- 
ries out all signal processing and digital computing 
functions, as well as advanced position location and 
tactical air navigation. The key output of the system is 
the display of information passed over the JTIDS net- 
work, allowing network users to share a common situ- 
ational awareness. In the fighter terminal, the JTIDS 
interface feeds the multifunction display which is cap- 
able of selective control by the pilot and automatic 
display under instructions in preloaded mission 
files. Selected platforms can receive precise direction 
from a central control point or can support local 
decision making based on the shared awareness. In 
other installations, the JTIDS data can be displayed on 
host processor displays, providing real-time depiction 
of the combat situation. 

Class 2 JTIDS terminals are installed on US Navy 
F-14 aircraft, as well as a number of classes of US Navy 
ships and submarines. Multiservice interoperability has 
been tested as part of the MS-OT, which included US 
Army vehicles, F-15Cs and Boeing E-3 AWACS. In 
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JTIDS information shown on the colour display of a 
McDonnell Douglas F-15. The aircraft is shown at 
the centre of the display, concentric circles 
indicate distance in nautical miles. Round symbols 
indicate friendly aircraft, rectangles are unknowns 
and triangles are enemy aircraft 
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addition, exercises have demonstrated international 
interoperability between the US and UK services. 


Specifications 

Dimensions: 

(data processing group) 324 x 193 x 485 mm 
(receiver/transmitter) 257 x 193 x 395 mm 
Weight: 

(data processing group) 36 kg 
(receiver/transmitter) 25.8 kg 

Power supply: 120/208 V AC, 50/60/400 Hz or 
240/280 V DC, 1,400 W 

Power output: 

(TDMA) 200 W 

(Tacan) 500 W 

Data rate: 238 kbits/s 

Range: (normal) 557 km, (available) 928 km 


Status 

The second Full-Rate Production split award lots were 
awarded in December 1995, with options to be 
awarded in early 1996. GEC-Marconi Systems’ latest 
baseline award includes eight Modular Control Equip- 
ment and two submarine terminals. The options could 


add up to 13 terminals of various types. More than 400 
Class 2 terminals have been ordered since 1981 for US 
Air Force F-15 and F-16, US Navy F-14 and Royal Air 
Force Tornado F. Mk 3 and Nimrod MR. Mk 2 aircraft. 
Other users include the US Navy, Marine Corps and 
Army. 

Class 2 terminals are currently being integrated into 
US Air Force/US Army Joint STARS and US Air Force 
Airborne Battlefield Command Control Centers, Modu- 
lar Control Equipment and Modular Air Operations 
Centers. 


JTIDS Class 2H Terminal 

The Class 2H terminal is the high-power 1,000 W output 
transceiver version of the basic Class 2 terminal (see 
item above). It currently has three configurations. The 
first is an airborne system with receiver/transmitter, 
data processor group, high-power amplifier/antenna 
interface group, control monitor set and power con- 
ditioner and crypto loading devices, for installation in 
the E-3 AWACS. The other two configurations are for 
land-based use and for surface ships. The Class 2H 
possesses all the functionalities of the basic Class 2 
and is totally interoperable. 


Specifications 

Volume: 0.15 m° 

Weight: 155 kg 

Power supply: 120/208 V AC, 50/60/400 Hz, 3 phase 
Power output: 

(TDMA high power) 950 W 

(TDMA low power) 235 W 

(Tacan) 500 W 

Data rate: up to 238 kbits/s 

Range: (normal) 557 km, (available) 928 km 

Message types: TADIL-J or interim JTIDS message 
standard 

Interface: MIL-STD-1553B 


Status 

In second year of full-rate production. Developed for 
Boeing E-3 AWACS aircraft, US Air Force mobile 
control equipment, US Marine Corps Tactical Air 
Operations Module, US Navy E-2C aircraft and 
major combatant ships. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 
UPDATED 


AirCom VHF Radio 


The AirCom is a hand-held battery-powered VHF/AM 
transmitter/receiver covering the frequency range 118 
to 128 MHz, or optionally to 139.975 MHz, providing 
four channels. Channel separation is 25 kHz and the 
frequency spread is 10 MHz. Peak transmitter output 
power is 3 W. Manual squelch adjustment is provided. 

Power is supplied from eight Ni/Cd batteries which 
may be recharged by a Genave charging unit. Elec- 
tronic circuitry is designed for simplicity and consists 
mainly of a two-sided printed circuit board layout. 

The AirCom is a low-cost radio particularly suited for 
general aviation and related environments and would 
provide a useful emergency or standby communi- 
cations set for those aircraft which are not fitted with 
dual-communications equipment. 


Specifications 
Dimensions: 46 x 29 x 80 mm 
Weight: 0.45 kg 


Status 
In production and service. 


Contractor 
Genave Inc. 


AirCom 720 VHF Radio 


The AirCom 720 is a VHF/AM transceiver which 
provides all 720 channels in the 118 to 136 MHz aero- 
nautical band. It is battery-powered by an internal 
Ni/Cd pack and is fitted with a battery charger and a 
flexible antenna. Options include a remote speaker/ 
microphone/headphone and leather carrying case. 


The Genave AirCom 720 hana-held radio 


Specifications 
Dimensions: 168 x 64 x 41 mm 
Weight: 0.57 kg 


Status 
In production. 


Contractor 
Genave Inc. 


Alpha 6 VHF Radio 


The Alpha 6 VHF/AM transmitter/receiver provides six 
channels in the 118 to 136 MHz band with a channel 
spacing of 25 kHz at a frequency spread of 18 MHz. 
This hand-held equipment is battery-powered, of simi- 
lar construction to the Genave AirCom system and 
aimed at the same market segment. Power output, 
however, is 2 W carrier and 10 Ni/Cd batteries are used 
as the power source. 

A variant, the Alpha 6U, covers the UHF band from 
350 to 400 MHz and is also available for export 
markets, although not for use within the USA. 


Specifications 
Dimensions: 203 x 66 x 33 mm 
Weight: 1 kg 


Status 
In production and service. 


Contractor 
Genave Inc. 


The Alpha 720 transmitter/receiver with microphone 


Alpha 12 VHF Radio 


The Genave Alpha 12 is a panel-mounted VHF/AM 
transmitter/receiver for light aircraft. It has a low power 
consumption, particularly suiting it to aircraft with a 
limited electrical generation capacity such as gliders, 
certain agricultural aircraft or home-builts. It provides 
12 channels in the band 118 to 135.975 MHz at a 
channel spacing of 25 kHz. Transmitter power output is 
a nominal 4 W carrier, with 3.3 W minimum. 

Features include a MOSFET, track tuned front end 
and crystal intermediate frequency filtering. A light- 
emitting diode is incorporated to act as a transmit 
indicator. 


Specifications 
Dimensions: 63 x 165 x 254 mm 
Weight: 1.81 kg 


Status 
In production and service. 


Contractor 
Genave Inc. 


Alpha 100 VHF Radio 


The Genave Alpha 100 is a panel-mounted VHF/AM 
transmitter/receiver providing 100 channels in the 
band 118 to 127.9MHz at a channel spacing of 
100 kHz. Transmitter power output is 8 W peak power, 
2 to 3 W carrier. Construction is fully solid-state and 


the receiver section is of the double conversion, super- 
heterodyne type and is crystal-controlled. Facilities 
include a manually adjustable squelch disable and 
automatic gain control. Frequencies are selected by 
means of a dual-knob selector with digital readout and 
a light-emitting diode is employed as a _ transmit 
indicator. 

The system has a low power requirement, in com- 
mon with other Genave equipment, making it suitable 
for aircraft with little or no electrical generation 
capacity. 


Specifications 
Dimensions: 165 x 63 x 228 mm 
Weight: 1.82 kg 


Status 
In production and service. 


Contractor 
Genave Inc. 


Alpha 720 VHF Radio 


The Genave Alpha 720 is a panel-mounted VHF/AM 
transmitter/receiver providing 720 channels in the 118 
to 135.975 MHz band at a channel separation of 
25 kHz. Transmitter output power is 4 W nominal. It is 
designed for the general aviation and light aircraft 
market. 

The system is a single crystal unit using digital phase- 
locked synthesis techniques for frequency generation. 
Construction is fully solid-state, with extensive employ- 
ment of integrated circuitry. Features include a trans- 
formerless series modulator in the transmitter section, 
a single conversion receiver and field effect transistor 
front end and mixer circuitry. Facilities include auto- 
matic squelch disable and active impulse noise limi- 
tation to reduce external interference effects. Channel 
selection is performed by use of a dual-control fre- 
quency selector knob on the equipment’s front casing; 
the selection is confirmed by a dimmable incandescent 
readout display. 
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Like many Genave products, the Alpha 720 is a low 
power consumption system suitable for aircraft with 
limited electrical power. A variant, the Man-Pack, 
designed for portable use, is produced for gliders, 
home-builts and agricultural aircraft without electrical 
systems. 


Specifications 
Dimensions: 63 x 165 x 254 mm 
Weight: 1.81 kg 


Status 
In production and service. 


Contractor 
Genave Inc. 


C-1000 Communications 
Management Controller 


The C-1000 is a fully frequency-agile control unit which 
provides thumbwheel control of all available Flexcomm 
channels (see later item) and provides for the storage of 
up to 30 preset channels for simplex or semi-duplex 
operation. Any of the channels may be changed by the 
operator. However, this capability may be disabled if 
the operator so desires. It also provides control of 
CTCSS tones in both receive or transmit. The C-1000 
has edge lighting, using either 5 or 28 V. When used 
with a complete Flexcomm system it automatically 
selects the appropriate radiotelephone unit depending 
on the desired frequency. 

The system also contains full discrete switches for 
use with external devices such as antennas and DTMF 
coders. 

The EAROM memory chips remember programmed 
channel information indefinitely without external power. 


Specifications 
Dimensions: 146 x 76 x 191 mm 
Weight: 1.2 kg 


Status 
In production and service. 


Contractor 
Global Wulfsberg Systems Inc. 


C-5000 Communications 
Management Controller 


Designed to operate with the existing Global Wulfsberg 
Flexcomm, RT-9600 and RT-7200 radios and future 
products, the C-5000 communications management 
controller will operate multiple radios simultaneously 
and performs the same functions as the C-1000, with 
the addition of a number of new features. 

The C-5000 includes channel identification via alpha- 
numeric or frequency display, simultaneous control of 
up to three RT systems, built-in dual-tone multi- 
frequency, built-in dual-independent microphone inputs 
which allow independent operation of two RTs, multiple 
control head installation capability, simulcast, relay and 
repeater modes, programme scan and a 350-channel 
memory. Each channel has individual transmit and 
receive frequencies and CTCSS selection and control. 

The operator can monitor main and Guard receiver 
audio from all transceivers simultaneously and the 
C-5000 has independent volume control of the active or 
selected RT system and secondary RT systems. The 
communications management controller is easy to 
operate, with vacuum fluorescent display, which is 
easily readable in bright sunlight, and optional 
NVG-compatibility. 

Future growth designs incorporate an interface for 
voice encryption and also allow for the installation of 
commercially available digital squelch protocols. 


Status 
Available. 


Contractor 
Global Wulfsberg Systems Inc. 


Flexcomm Communication 
System 


Flexcomm, as the name implies, is a flexible communi- 
cation system providing very wide frequency coverage 
capable of operating from the C-1000 or C-5000 
controller. This provides for thumbwheel control of 
frequency as well as 30 programmable preset 
channels. 

A complete Flexcomm system consists of the 
C-1000/5000 control, the RT-30 (30 to 50 MHz FM), 
RT-138 (138 to 174 MHz FM) and the RT-406F (406 to 
512 MHz FM). Selection of frequency at the control 
chooses the appropriate radio unit. A single mount may 
be installed and the FM radio units may be inter- 
changed. It is only necessary to connect the proper 
antenna to the radio unit. A total of 24,910 channels is 
available with all FM radiotelephone units. 

Each FM set may carry an optional Guard receiver. In 
addition to straight simplex operation, semi-duplex (talk 
on one frequency, listen on another) may be used for 
operation with repeaters. All UHF international marine 
frequencies are covered. 

Flexcomm II consists of the RT-5000 transceiver and 
the C-5000 communications controller. 


Specifications 

Weight: 6.81 kg 
Frequency: 29.7-960 MHz 
Channels: 688,640 


Status 
In production and service. The system has found wide 
acceptance for helicopters. 


Contractor 
Global Wulfsberg Systems Inc. 


RT-30 VHF/FM Radio 


The RT-30 FM transceiver uses a digital frequency 
synthesiser to provide FM communications over the 
frequency range 29.7 to 49.99 MHz. There are no 
band-spread limitations; the receiver can operate 
at one frequency extreme with the transmitter at the 
other. 

Fully solid-state, it also provides 32 subaudible 
CTCSS tones. An available system includes a single 
channel Guard receiver operating anywhere in the 
band. Separate audio inputs and outputs are provided 
for use with external CTCSS tones, tone bursts and 
DTMF encoders. 


Specifications 

Dimensions: 111 x 266 x 127 mm 
Weight: 3.4 kg 

Power output: 10 W continuous 
Frequency: 29.7-49.99 MHz 
Temperature range: —40 to +60°C 


Status 
In production and service. 


Contractor 
Global Wulfsberg Systems Inc. 


RT-138F VHF/FM Transceiver 


The RT-138F uses a digital frequency synthesiser to 
provide FM communications over the frequency 
range 138 to 173.975 MHz. There are no band-spread 
limitations; the receiver can operate at one frequency 
extreme with the transmitter at the other. Of fully solid- 
state construction, it also provides 32 subaudible 
CTCSS tones. A single-channel Guard receiver is 
available which can operate anywhere in the band. 
Separate audio inputs and outputs are provided for 
use with external CTCSS tones, tone bursts, DTMF 
encoders, voice scramblers, data and so on. 


Specifications 

Dimensions: 111 x 266 x 127 mm 
Weight: 3.4 kg 

Power output: 10 W continuous 
Frequency: 138-173.975 MHz 
Temperature range: —40 to +50°C 


Status 
In production and service. 


Contractor 
Global Wulfsberg Systems Inc. 


RT-406F UHF/FM Transceiver 


The RT-406F uses a digital frequency synthesiser to 
provide FM communications over the frequency band 
406 to 512 MHz. There are no band-spread limitations; 
the receiver can operate at one frequency extreme and 
receive at the other. 

Fully solid-state, the system also provides 32 sub- 
audible CTCSS tones and a single-channel Guard 
receiver is available operating anywhere in the band. 

Separate audio inputs and outputs are provided for 
use with the external CTCSS tones, tone bursts, DTMF 
encoders, voice scramblers, data and so on. 


Specifications 

Dimensions: 111 x 266 x 127 mm 
Weight: 3.4 kg 

Power output: 10 W continuous 
Frequency: 406-512 MHz 
Temperature range: —40 to +60°C 


Status 
In production and in service. 


Contractor 
Global Wulfsberg Systems Inc. 


RT-7200 VHF/FM Radio 


The Global Wulfsberg RT-7200 transmitter/receiver is 
an air-to-ground communications system suitable for a 
wide range of fixed-wing aircraft or helicopters. It pro- 
vides FM operation over a choice of 7,200 channels 
within the band 138 to 174 MHz at either 25 or 50 kHz 
increments but can be tuned to the much lower 
incremental value of 5 kHz. Like other equipment in the 
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Lees 36. 


The Global Wulfsberg Systems RT-7200 VHF radio with the C-722 controller 


Global Wulfsberg range, the RT-7200 provides a semi- 
duplex facility with automatic push-to-talk tuning. 

In simplex operation, frequency selection may be 
made on an individual dial-up basis using conventional 
thumbwheel controls; a digital readout on the C-722 
remote controller confirms the selection. Alternatively, 
up to 15 channels are available on a programmable pre- 
selection basis. Power output is operator selectable at 
either 1 or 10 W. ; 

The system has an optional two-channel built-in 
Guard receiver which conforms to the same general 
specification as the main equipment’s receiver section. 
There is no frequency separation restriction if the 
optional Guard receiver is fitted. 

Automatic signal-to-noise squelch, with manual over- 
ride, is provided and a separate input is included for 
encoder, voice scrambler, data or other systems. 
Construction is all-solid-state and digital synthesis 
is employed for frequency generation. 


Specifications 
Dimensions: 127 x 320 x 127 mm 
Weight: 4.21 kg 


Power output: 1 or 10 W selectable 
Frequency: 138-174 MHz 

Channels: 7,200 

Channel spacing: 25 or 50 KHz (5 kHz tunable) 


Status 
In production and service. 


Contractor 
Global Wulfsberg Systems Inc. 


RT-9600F VHF/FM Radio 


The RT-9600F is virtually identical to the RT-7200 sys- 
tem (see previous entry) in its general technical specifi- 
cation. The major difference is in its frequency 
coverage and channel capacity. It covers the frequency 
range 150 to 174 MHz but provides a total of 9,600 
channels in this band. Normal frequency spacing is 25 
or 50 kHz but the RT-9600F (also known as the AN/ 
ARC-513) is capable of tuning to a finer 2.5 kHz 
incremental spacing. 


The C-962A controls are edge-lit, using 5 or 28 V DC 
supply for lighting. Unlike the Flexcomm_ units, 
the RT-7200 and the RT-9600F have an additional 
AM/IF detector to provide an output for a DF or ADF 
system. 


Specifications 

Dimensions: 127 x 320 x 132 mm 

Weight: 4.21 kg 

Frequency: 150-174 MHz 

Channels: 9,600 

Channel spacing: 25 or 50 kHz (2.5 kHz tunable) 


Status 
In production and service. 


Contractor 
Global Wulfsberg Systems Inc. 


Satellite Data Communications 
System 


The Satellite Data Communications System (SDCS) 
uses the INMARSAT network to send and receive 
information worldwide. Interfaced to AFIS, it provides 
worldwide communication capabilities. 

It provides two-way unrestricted message forwarding 
to another SDCS-equipped aircraft, the Global Data 
Center, a fax machine, an auto answer terminal and 
other service providers such as BASEOPS Inter- 
national, Air Routing International, Jeppesen Dataplan, 
Universal Weather and Aviation and MEDLINK. It also 
enables provision of worldwide weather information 
and flight planning/flight plan filing. 


Specifications 
Weight: 

(HPA/LNA) 2.04 kg 
(antenna) 0.4536 kg 
(SCU) 2.72 kg 

Power supply: 27.5 V DC 
(transmit) 4.5 A 

(receive) 0.5A 


Contractor 
Global Wulfsberg Systems Inc. 


Laser Transmitter 


GTE Government Systems is developing an improved 
airborne laser transmitter for aircraft-to-submarine com- 
munications, under contract to the US Navy. Exper- 
iments conducted during the past few years with a 
blue-green laser system have demonstrated the feasi- 
bility of Communicating through cloud with a sub- 
merged submarine at significant depths, and the 
existing high-performance equipment is being 
upgraded to operate with a high area coverage rate in 
various weather conditions and water types. Laser com- 
munication systems offer a variety of benefits for use 
with submerged submarines compared with conven- 
tional radio communications, including less distortion 
as the beam travels through water, higher data rates, 
greater security and less susceptibility to jamming. 

It is intended that the airborne transmitter will provide 
nearly instantaneous communication between carrier- 
based aircraft and submerged submarines in tactical 
situations. In addition, advanced versions of the trans- 
mitter would enable a space platform to communicate 
both tactical and strategic messages over large areas. 

Lasers are also being developed for air-to-air 
applications under the Have Lace laser airborne 
communications experimental programme. GTE is pro- 
ducing two terminals, mainly from off-the-shelf equip- 
ment, which include laser transmitters and receivers as 
well as acquisition and tracking equipment. 


The GTE laser communication system is installed 
in this Lockheed P-3C trials aircraft 


Status 

In development. The blue-green laser transmitter 
was mounted in a Lockheed P-3C Orion aircraft for 
experimental flights. The Have Lace terminals were 
evaluated on board a Boeing KC-135 testbed aircraft. 
GTE is also developing submarine optical receivers 
based on atomic resonance filter techniques. 


Contractor 
GTE Government Systems Electronic Defense Sector. 


The GTE air-to-air laser communication system 


AN/ASW-54(X) Link 16 
Interoperable Tactical Datalink 


The AN/ASW-54(X) Link 16 Interoperable Tactical Data- 

Link (LITDL) multinet TDMA architecture supports 

mixed force operations and provides a real-time tactical 
_ Situational awareness capability to tactical forces. 


Multilink flexibility ensures connectivity to existing 
datalink systems and an innovative gateway systems 
architecture interoperates with the broad area com- 
mand and control JTIDS net. 

LITDL contains an airborne datalink for tactical air- 
craft and UAVs. The transponder mode, for operation 


with a command and control terminal, also contains a 
fighter-to-fighter situational awareness mode. The 
integrated self-contained unit consists of a UHF 
transceiver, programmable modem, MIL-STD-1553 
interfaces and a military power supply. BIT is 
incorporated in the unit. 


Specifications 

Dimensions: 128.3 x 180.6 x 273 mm 
Weight: 6.23 kg 

Power supply: 28 V DC 

Frequency: 300-324.9 MHz 

Channels: 

(FSK) 250 100 kHz channels, 
(anti-jamming) 250 orthogonal channels 


—_— 


Contractor 
Harris Corporation. 


AN/USQ-86(V) Datalink 


The AN/USQ-86(V) is a modular integrated communi- 
cations and navigation system which provides a 
nuclear and ballistic-hardened anti-jam datalink for air- 
to-ground applications. Modules of the system, which 
has been developed under the auspices of the US 
Army’s Electronics Research and Development Com- 
mand, can be used with a variety of manned aircraft and 
remotely piloted vehicles. 

Inthe manned aircraft role the system can be used as 
part of a standoff target radar system wideband sensor 
configuration for remote-control airborne intercept, to 
compromise enemy communications and to locat 
hostile command and control facilities. ; 

The key element in all these facilities is the secure air- 
to-ground datalink. This is achieved by a combination 
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of spread spectrum modulation techniques, message 
coding, signal processing and advanced antenna 
techniques. 


Status 
In late development. 


Contractor 
Harris Corporation. 


AN/ZSW-1 Weapon Control 
Datalink 


The AN/ZSW-1 weapon contro! datalink is flight quali- 
fied on the McDonnell Douglas F-15E and General 
Dynamics F-111F for use with the GBU-15 and 
AGM-130 standoff guided weapons. It provides real- 
time target acquisition and battle damage information 
at long standoff range and is resistant to jamming in all 
RF environments. The AN/ZSW-1 is fully MIL-qualified 
and is adaptable to other aircraft and missile 
configurations. 


Status 
In production. 


Contractors 
Harris Corporation. 
Magnavox Electronic Systems Company. 


USA/COMMUNICATIONS 55 


Multifunction/Multiband Antenna 
Subsystem 


The tactical airborne antenna array with multiband and 
multifunction antennas is integrated into a single 
aperture structure and configured so that the 
entire structure can be conformally mounted on the 
aircraft fuselage. An additional feature is the electronics 
system which is needed to interface the aperture to 
radios and also provides anti-jam adaptive processing. 
It covers VHF, UHF and S-, L- and C-bands. 

The switching electronics are a highly integrated 
array of RF switches, power dividers and receive ampli- 
fiers which provide multi-use selection of each major 
antenna band. The resource manager is a general pur- 
pose processor with interfaces to a radio via mission 
avionics bus and intercoms. Its function is to manage 
antenna resources in order to optimise coverage and 
minimise interference. 


Specifications 
Weight: 58.1 kg 
Reliability: 1,800 h MTBF 


Contractor 
Harris Corporation. 


Communications Management 
Unit 
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The Honeywell Primus II radio system showing the RM-850 radio management unit (top left), AV-850 


audio control panel (top right), ML-850 MLS receiver (bottom left), RNZ-850 navigation unit (bottom 
centre) and RCZ-850 communication unit (bottom right) 


(ASCB) formatted for radios. The system comprises the 
full-colour RM-850 radio management unit, RNZ-850 
integrated navigation unit, RCZ-850 integrated com- 
munications unit, ML-850 microwave landing system 
receiver and AV-850 audio-control unit. 

The radio management unit provides control over 
operating modes, frequencies and codes for all units 
in the system. Five dedicated windows support the 
com, nav, transponder, ADF and MLS functions. The 
unit also provides BITE control and readout. 

The integrated navigation unit contains a VHF navi- 
gation receiver, DME transceiver modules and ADF 
receiver module. The VHF navigation receiver houses 
the functions of VOR/localiser receiver, glideslope 
receiver and marker beacon receiver to provide an ILS 
that meets Cat. Il low-approach requirements. The DME 
transceiver is a six-channel scanning DME that simul- 
taneously tracks selected DME channels and two 
preselect navigation frequencies. It meets the initial 
approach mode accuracy requirements of the P-DME 
specification with an accuracy of better than 100 ft and 
can also operate on W, X, Y or Z DME channels. The 
extended range ADF module can receive low- 
frequency NDBs below 200kHz as well as the 
marine emergency band of 2.181 to 2.183 MHz. 


The integrated communications unit incorporates 
separate VHF communication transceiver and tran- 
sponder modules. Optional transponders include 
Mode A/C, Mode S and Mode §S with diversity. The 
communication transceiver operates across the entire 
118 to 152 MHz frequency range, but for civil use the 
upper limit can be reduced to 136 MHz. 

The MLS receiver operates as an extension of 
the integrated navigation unit and can interface with 
standard digital and analogue outputs. 

The digital audio system receives digitised audio 
from the other units via one high-speed digital bus from 
each side, providing immunity to noise and virtual elim- 
ination of cross-talk. It can control 16 or more audio sig- 
nals and multiple audio panels may be installed in the 
aircraft. It is available in three- or four-row versions, with 
a variety of layouts. 


Status 
In production and in service. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 
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Global Wulfsberg range, the RT-7200 provides a semi- 
duplex facility with automatic push-to-talk tuning. 

In simplex operation, frequency selection may be 
made on an individual dial-up basis using conventional 
thumbwheel controls; a digital readout on the C-722 
remote controller confirms the selection. Alternatively, 
up to 15 channels are available on a programmable pre- 
selection basis. Power output is operator selectable at 
either 1 or 10 W. ; 

The system has an optional two-channel built-in 
Guard receiver which conforms to the same general 
specification as the main equipment’s receiver section. 
There is no frequency separation restriction if the 
optional Guard receiver is fitted. 

Automatic signal-to-noise squelch, with manual over- 
ride, is provided and a separate input is included for 
encoder, voice scrambler, data or other systems. 
Construction is all-solid-state and digital synthesis 
is employed for frequency generation. 


Specifications 
Dimensions: 127 x 320 x 127 mm 
Weight: 4.21 kg 


The Global Wulfsberg Systems RT-7200 VHF radio with the C-722 controller 


Power output: 1 or 10 W selectable 
Frequency: 138-174 MHz 

Channels: 7,200 

Channel spacing: 25 or 50 kHz (5 kHz tunable) 


Status 
In production and service. 


Contractor 
Global Wulfsberg Systems Inc. 


RT-9600F VHF/FM Radio 


The RT-9600F is virtually identical to the RT-7200 sys- 
tem (see previous entry) in its general technical specifi- 
cation. The major difference is in its frequency 
coverage and channel capacity. It covers the frequency 
range 150 to 174 MHz but provides a total of 9,600 
channels in this band. Normal frequency spacing is 25 
or 50 kHz but the RT-9600F (also known as the AN/ 
ARC-513) is capable of tuning to a finer 2.5 kHz 
incremental spacing. 


The C-962A controls are edge-lit, using 5 or 28 V DC 
supply for lighting. Unlike the Flexcomm_ units, 
the RT-7200 and the RT-9600F have an additional 
AM/IF detector to provide an output for a DF or ADF 
system. 


Specifications 

Dimensions: 127 x 320 x 132 mm 

Weight: 4.21 kg 

Frequency: 150-174 MHz 

Channels: 9,600 

Channel spacing: 25 or 50 kHz (2.5 kHz tunable) 


Status 
In production and service. 


Contractor 
Global Wulfsberg Systems Inc. 


Satellite Data Communications 
System 


The Satellite Data Communications System (SDCS) 
uses the INMARSAT network to send and receive 
information worldwide. Interfaced to AFIS, it provides 
worldwide communication capabilities. 

It provides two-way unrestricted message forwarding 
to another SDCS-equipped aircraft, the Global Data 
Center, a fax machine, an auto answer terminal and 
other service providers such as BASEOPS Inter- 
national, Air Routing International, Jeppesen Dataplan, 
Universal Weather and Aviation and MEDLINK. It also 
enables provision of worldwide weather information 
and flight planning/flight plan filing. 


Specifications 
Weight: 

(HPA/LNA) 2.04 kg 
(antenna) 0.4536 kg 
(SCU) 2.72 kg 

Power supply: 27.5 V DC 
(transmit) 4.5 A 

(receive) 0.5 A 


Contractor 
Global Wulfsberg Systems Inc. 


Laser Transmitter 


GTE Government Systems is developing an improved 
airborne laser transmitter for aircraft-to-submarine com- 
munications, under contract to the US Navy. Exper- 
iments conducted during the past few years with a 
blue-green laser system have demonstrated the feasi- 
bility of Communicating through cloud with a sub- 
merged submarine at significant depths, and the 
existing high-performance equipment is being 
upgraded to operate with a high area coverage rate in 
various weather conditions and water types. Laser com- 
munication systems offer a variety of benefits for use 
with submerged submarines compared with conven- 
tional radio communications, including less distortion 
as the beam travels through water, higher data rates, 
greater security and less susceptibility to jamming. 

It is intended that the airborne transmitter will provide 
nearly instantaneous communication between carrier- 
based aircraft and submerged submarines in tactical 
situations. In addition, advanced versions of the trans- 
mitter would enable a space platform to communicate 
both tactical and strategic messages over large areas. 

Lasers are also being developed for air-to-air 
applications under the Have Lace laser airborne 
communications experimental programme. GTE is pro- 
ducing two terminals, mainly from off-the-shelf equip- 
ment, which include laser transmitters and receivers as 
well as acquisition and tracking equipment. 


The GTE laser communication system is installed 
in this Lockheed P-3C trials aircraft 


Status 

In development. The blue-green laser transmitter 
was mounted in a Lockheed P-3C Orion aircraft for 
experimental flights. The Have Lace terminals were 
evaluated on board a Boeing KC-135 testbed aircraft. 
GTE is also developing submarine optical receivers 
based on atomic resonance filter techniques. 


Contractor 
GTE Government Systems Electronic Defense Sector. 


The GTE air-to-air laser communication system 


AN/ASW-54(X) Link 16 
Interoperable Tactical Datalink 


The AN/ASW-54(X) Link 16 Interoperable Tactical Data- 

Link (LITDL) multinet TDMA architecture supports 

mixed force operations and provides a real-time tactical 
; situational awareness capability to tactical forces. 


Multilink flexibility ensures connectivity to existing 
datalink systems and an innovative gateway systems 
architecture interoperates with the broad area com- 
mand and control JTIDS net. 

LITDL contains an airborne datalink for tactical air- 
craft and UAVs. The transponder mode, for operation 


with a command and control terminal, also contains a 
fighter-to-fighter situational awareness mode. The 
integrated self-contained unit consists of a UHF 
transceiver, programmable modem, MIL-STD-1553 
interfaces and a military power supply. BIT is 
incorporated in the unit. 
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Specifications 

Dimensions: 128.3 x 180.6 x 273 mm 
Weight: 6.23 kg 

Power supply: 28 V DC 

Frequency: 300-324.9 MHz 

Channels: 

(FSK) 250 100 kHz channels, 
(anti-jamming) 250 orthogonal channels 


Contractor 
Harris Corporation. 


AN/USQ-86(V) Datalink 


The AN/USQ-86(V) is a modular integrated communi- 
cations and navigation system which provides a 
nuclear and ballistic-hardened anti-jam datalink for air- 
to-ground applications. Modules of the system, which 
has been developed under the auspices of the US 
Army’s Electronics Research and Development Com- 
mand, can be used with a variety of manned aircraft and 
remotely piloted vehicles. 

In the manned aircraft role the system can be used as 
part of a standoff target radar system wideband sensor 
configuration for remote-control airborne intercept, to 
compromise enemy communications and to locate 
hostile command and control facilities. 

The key element in all these facilities is the secure air- 
to-ground datalink. This is achieved by a combination 


of spread spectrum modulation techniques, message 
coding, signal processing and advanced antenna 
techniques. 


Status 
In late development. 


Contractor 
Harris Corporation. 


AN/ZSW-1 Weapon Control 
Datalink 


The AN/ZSW-1 weapon control datalink is flight quali- 
fied on the McDonnell Douglas F-15E and General 
Dynamics F-111F for use with the GBU-15 and 
AGM-130 standoff guided weapons. It provides real- 
time target acquisition and battle damage information 
at long standoff range and is resistant to jamming in all 


RF environments. The AN/ZSW-1 is fully MlL-qualified ° 


and is adaptable to other aircraft and missile 
configurations. 


Status 
In production. 


Contractors 
Harris Corporation. 
Magnavox Electronic Systems Company. 
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Multifunction/Multiband Antenna 
Subsystem 


The tactical airborne antenna array with multiband and 
multifunction antennas is integrated into a single 
aperture structure and configured so that the 
entire structure can be conformally mounted on the 
aircraft fuselage. An additional feature is the electronics 
system which is needed to interface the aperture to 
radios and also provides anti-/am adaptive processing. 
It covers VHF, UHF and S-, L- and C-bands. 

The switching electronics are a highly integrated 
array of RF switches, power dividers and receive ampli- 
fiers which provide multi-use selection of each major 
antenna band. The resource manager is a general pur- 
pose processor with interfaces to a radio via mission 
avionics bus and intercoms. Its function is to manage 
antenna resources in order to optimise coverage and 
minimise interference. 


Specifications 
Weight: 58.1 kg 
Reliability: 1,800 h MTBF 


Contractor 
Harris Corporation. 


Communications Management 
Unit 


The Communications Management Unit (CMU) is 
designed for business jets. It integrates data and tele- 
phone routeing and exchange processes and elimin- 
ates the need for separate cabin and cockpit 
communications systems. 

The CMU supports data and voice communications 
by using Satcom links, UHF terrestrial telephone links 
and VHF radio links. The system automatically switches 
between the best and most economic connection, 
based on the position of the aircraft. It uses its digital 
cabin telephone network to provide passengers with all 
the facilities of the modern office and integrates with 
existing communications links such as MCS-3000 
or MCS-6000 Satcom or UHF through a handset. 

The CMU is able to interface with personal com- 
puters with built-in modems, standard office printers 
and fax machines approved for use with Satcom. The 
system is also capable of connecting up to 10 DPI 
phone handsets for conference calls. 

The CMU brings the aircraft one step closer to the 
Future Air Navigation System (FANS) by interfacing 
directly with the IC-800 and NZ-2000 flight manage- 
ment systems and cockpit control and display unit. In 
the future, the CMU will provide air traffic control with 
automatic position reporting and will automatically 
switch between VHF and Satcom to provide Automatic 
Dependent Surveillance (ADS). 

In addition to ADS information, the CMU will be able 
to transmit data about aircraft heading, altitude and 
flight plan changes, providing seamless data exchange 
between the aircraft navigation system and air traffic 
control. As a result, the CMU could be used to transmit 
aircraft maintenance reports to ground facilities auto- 
matically or inform ground crews of flight plan changes. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Primus II Radios 


Honeywell introduced the Primus II series of radios in 
April 1987; they are aimed at the business aircraft and 
regional airliner segment of the market. The system 
incorporates VLSI technology and digital bus tuning 
and control, together with centralised radio manage- 
ment and a digital audio system. 

Primus Il radios are controlled and display their 
information via a radio system bus which is the Sperry 
developed Avionics Standard Communications Bus 


The Honeywell Primus II radio system showing the RM-850 radio management unit (top left), AV-850 


audio contro! panel (top right), ML-850 MLS receiver (bottom left), RNZ-850 navigation unit (bottom 
centre) and RCZ-850 communication unit (bottom right) 


(ASCB) formatted for radios. The system comprises the 
full-colour RM-850 radio management unit, RNZ-850 
integrated navigation unit, RCZ-850 integrated com- 
munications unit, ML-850 microwave landing system 
receiver and AV-850 audio control unit. 

The radio management unit provides control over 
operating modes, frequencies and codes for all units 
in the system. Five dedicated windows support the 
com, nav, transponder, ADF and MLS functions. The 
unit also provides BITE control and readout. 

The integrated navigation unit contains a VHF navi- 
gation receiver, DME transceiver modules and ADF 
receiver module. The VHF navigation receiver houses 
the functions of VOR/localiser receiver, glideslope 
receiver and marker beacon receiver to provide an ILS 
that meets Cat. II low-approach requirements. The DME 
transceiver is a six-channel scanning DME that simul- 
taneously tracks selected DME channels and two 
preselect navigation frequencies. It meets the initial 
approach mode accuracy requirements of the P-DME 
specification with an accuracy of better than 100 ft and 
can also operate on W, X, Y or Z DME channels. The 
extended range ADF module can receive low- 
frequency NDBs below 200kHz as well as the 
marine emergency band of 2.181 to 2.183 MHz. 


The integrated communications unit incorporates 
separate VHF communication transceiver and tran- 
sponder modules. Optional transponders include 
Mode A/C, Mode S and Mode S with diversity. The 
communication transceiver operates across the entire 
118 to 152 MHz frequency range, but for civil use the 
upper limit can be reduced to 136 MHz. 

The MLS receiver operates as an extension of 
the integrated navigation unit and can interface with 
standard digital and analogue outputs. 

The digital audio system receives digitised audio 
from the other units via one high-speed digital bus from 
each side, providing immunity to noise and virtual elim- 
ination of cross-talk. It can control 16 or more audio sig- 
nals and multiple audio panels may be installed in the 
aircraft. It is available in three- or four-row versions, with 
a variety of layouts. 


Status 
In production and in service. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 
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Model 1150 Advanced Cabin 
Interphone System 


The Hughes Model 1150 Advanced Cabin Interphone 
System (ACIS) is designed primarily for the Boeing 747. 
It provides up to 20 handset stations: one pilot station 
and 19 attendant stations which are normally located at 
strategic positions such as each door, the upper deck 
and in the galleys. The system has capability for three 
separate passenger address announcements as well 
as total aircraft passenger address. 

The system is composed of a central switching unit, a 
pilot’s flight crew control unit, a chime light sensor and 
handsets. 

The flight crew’s handset, used in conjunction with 
the control unit, provides immediate access to the flight 
interphone, the passenger address system and any or 
all of the attendants’ stations. The flight crew control 
unit contains the dialling keyboard and push-button 
controls for other functions. The system is programmed 
to give the flight crew immediate priority for any station, 
whether busy or otherwise. 

Attendants’ handsets contain the dialling keyboard, 
reset and push-to-talk switches. The keyboard is used 
to dial any other station. 


The number of simultaneous calls which may be 
made is limited only by the number of stations installed. 
Operation is similar to public telephone systems with 
dial, ringing and engaged tones. A chime sounds at the 
station called and a call light is illuminated. 

Every attendant’s station can initiate an attendants’ 
all-call which places all attendants’ stations on a com- 
mon party line, and an all-call which signals all stations 
including the crew’s. For direct immediate calls to the 
pilot, any station can place a pilot’s alert call giving 
direct communication to the pilot’s station on the flight 
deck. In addition, each station can have access to the 
passenger address system either in first class section 
only, coach sections only, upper deck only, or all 
together. If the pilot is using the passenger address, an 
attendant’s station cannot interrupt but the pilot has pri- 
ority to interrupt the passenger address when it is in use 
by an attendant. A pilot’s conversation with an attend- 
ant using the passenger address is not broadcast over 
the public address system. 

A howler alert is provided to signal that a handset is 
off-hook to nearby personnel, but any number of 
off-hook sets will not disrupt normal operation of the 


system. The central switching unit is.a fully solid-state 
system under microprocessor control. To meet reli- 
ability standards, MiL-qualified components are used 
wherever possible throughout the system. Other tele- 
phone functions may be programmed in by modifi- 
cation of the software. Built-in self-test facilities for the 
system are incorporated into the central switching 
units. 


Specifications 

Weight: 

(central switching unit) 3.63 kg 
(flight crew control unit) 0.59 kg 
(chime light sensor) 0.13 kg 
(handset) 0.36 kg 


Status 
In production and service. 


Contractor 
Hughes Aircraft Company, Microelectronic Systems 
Division. 


AN/ARC-181 TDMA Radio 
Terminal 


The AN/ARC-181 Time-Division Multiple Access 
(TDMA) terminal is a secure, jam-resistant radio ter- 
minal for airborne surveillance, command and control 
centres developed by Hughes for US and NATO E-3A 
AWAGCS aircraft, Hawk missile batteries and NATO Air 
Defence Ground Environment centres under the Air- 
borne Early Warning/Ground Environment Integration 
Segment (AEGIS) programme. The terminal comprises 
a communications processor, transmitter, receiver, 
high-power amplifier and control and display panel. 

Part of the JTIDS programme, the terminals provide 
the channel for continuous communications exchange, 
resulting in a constantly updated information pool 
which is available to all network members. Spread 
spectrum, data interleaving and frequency-hopping 
techniques give enhanced data and jam-resistance 
capabilities. 


Status 

First production terminals went into service with NATO 
Boeing E-3A aircraft and ground stations in 1983. 
Hughes has built more than 80 terminals for the USA 
and NATO. 


Contractor 
Hughes Aircraft Company Radar and Communications 
Systems. 


AN/AXQ-14 Datalink 


The Hughes AN/AXQ-14 is a two-way communication 
datalink to guide the GBU-15 glide bomb. It provides a 
video and command link between the command air- 
craft and the weapon, enabling the systems operator to 
remain in the control loop while the weapon is being 
directed to its target. In effect, the datalink permits a 
command authority similar to a fly-by-wire system, in 
which the operator can transmit guidance instruction 
from launch to impact. Alternatively, he may select any 
one of a number of autonomous weapon control 
modes, including an override mode which permits 
target updating or redesignation as required. 

The extended weapon control capability conferred 
by the datalink contributes to weapon system perform- 
ance in terms of standoff range and operational utility. 
Target acquisition is deferred until the weapon, rather 
than the command aircraft, is closer to the target. Tacti- 
cally, the aircraft can leave the target zone immediately 
after launch. 

The AN/AXQ-14 system comprises three major 
elements: a datalink pod mounted on the command air- 
craft, a datalink control panel used in conjunction with 
an existing display within the aircraft and a weapon 
datalink module mounted on the rear of the weapon 
itself. 

The pod is an aerodynamically shaped container 
mounted on a standard stores carriage strongpoint on 
the fuselage centreline or on an underwing station, 


US Air Force McDonnell Douglas F-15 


according to aircraft type. It contains four LRUs com- 
prising an electronics section incorporating all radio 
frequency generating and receiving equipment, a 
demultiplexer to decode all aircraft command and pod 
control signals, an encoder and antenna controls; a 
phase-scanned array for weapon tracking in normal 
operation; a forward horn antenna that provides 
additional coverage; and a mission tape recorder which 
maintains a permanent record of weapon video data. 
The pod is suitable for high-performance aircraft, is cer- 
tificated for operation at speeds in excess of Mach 1 
and is also compatible with high- and low-altitude oper- 
ations. There is said to be no compromise of aircraft 
performance attributable to carriage of the pod. 

Used in conjunction with an existing display system, 
the aircraft control panel acts as the interface between 
the weapon system operator and the weapon guidance 
system. The panel accepts signal inputs from the air- 
Craft as well as from its own controls, and formats these 
into discrete commands as required via the datalink. 
Although the panels are tailored to the individual 
requirements of the aircraft type and intended 
customer usage, each unit accepts the standard 
configurations of the GBU-15/AGM-130 datalink and 
the pod. 

Attached to the aft of the GBU-15/AGM-130 weapon 
is the ultimate component in the datalink chain, the 
weapon datalink module. This simultaneously trans- 
mits video from the weapon’s seeker-head and pro- 
cesses incoming command signals from the aircraft to 
the weapon. Heading changes during the weapon’s 
flight are effected through discrete command signals. 
Dual analogue command channels enable the operator 
to slew the weapon in pitch and yaw during approach to 
the target. 


The Hughes AN/AXQ-14 datalink pod mounted inboard of a GBU-15 glide bomb, under the fuselage of a 


1995 


Digital techniques are employed in the AN/AXQ-14 
system and the transmitter is of all-solid-state construc- 
tion. The system’s electronically phase-scanned 
antenna array provides the datalink with high-rate tacti- 
cal manoeuvring capability. A comprehensive range of 
test equipment is provided, including a flight checkout 
unit for testing aircraft cables from the pod connection 
point, an aircraft simulator unit which permits functional 
checks of the control panel and a weapon simulator 
unit for test of the aircraft pod and isolating faults down 
to LRU level. Used together, these two latter units 
permit full system functional checkout. 

Two primary launch modes are envisaged for oper- 
ation of the GBU-15 weapon and AN/AXQ-14 control 
combination: low-altitude penetration and high-altitude 
standoff. Hughes claims that use of the datalink has 
improved weapon delivery accuracy over non-link 
weaponry in various profiles from airborne platforms 
such as the US Air Force’s McDonnell Douglas F-4 
Phantom and F-15 Eagle, F-111, FMS F-16 and Boeing 
B-52 aircraft. The system is also said to be compatible 
with the McDonnell Douglas F/A-18 and A-4, and Lock- 
heed F-16 and LTV A-7 aircraft. Potential weapon appli- 
cations include Harpoon, Maverick and cruise missiles. 


Status 

In production and service. By the end of 1995, Hughes 
had received production orders totalling almost $350 
million from the US Air Force and other customers for 
the production of datalink systems. 


Contractor 
Hughes Aircraft Company Radar and Communications 
Systems. 
UPDATED 


a 


AN/URQ-33(V) Class 1 JTIDS 
Terminal 


The Joint Tactical Information. Distribution System 
(JTIDS) uses frequency hopping, spread spectrum, 
automatic relay and other high-technology techniques 
to provide data and voice communications which are 
highly resistant to jamming. 

The Hughes AN/URQ-33(V) Class 1 JTIDS terminal 
is used on board the US Air Force and NATO E-3 
AWACS and for a number of ground-based appli- 
cations for communicating information on command 
and control, surveillance, intelligence, force status, tar- 
get assignments, warnings and alerts, weather and 
logistics. 

JTIDS uses a computer-controlled Time Division Mul- 
tiple Access (TDMA) technique in which information is 
transmitted in short bursts lasting only a fraction of a 
second. Bursts are synchronised by computer with 
bursts from other users, to allow simultaneous trans- 
mission on the network without causing interference. 
The JTIDS burst is spread in frequency, encoded and 
hopped across a number of frequencies in a split sec- 
ond, making it hard to intercept and almost impossible 
to jam. The receiver selects pertinent data by means of 
software filtering. 

JTIDS communications are automatically relayed by 
other terminals and this both extends the range beyond 
the line of sight and provides another layer of defence 
against jammers. It also enables terminals to provide 
users with position and navigation data, without the 
need for extra equipment, by means of the highly accu- 
rate message time of arrival measurement which can 
be converted to range between the transmitter and the 
receiver. 

JTIDS is broadcast in the 960 to 1,215 MHz fre- 
quency range. The system consists of a radio set con- 
trol, transceiver processor unit, high-power amplifier, 
high-power amplifier power supply, low-power amplifier 


power supply and antenna coupler. It also includes a 
general purpose digital computer, programmed to per- 
form most of the communications tasks and interface 
with the host platform’s computer. 


The Hughes Class 1 JTIDS terminal on board a US Air Force E-3A AWACS aircraft 
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Contractor 
Hughes Aircraft Company Radar and Communications 
Systems. 
UPDATED 


AN/ARC-201 VHF/FM Transceiver 
(SINCGARS-V) 


The AN/ARC-201 SINCGARS-V is an airborne VHF/FM 
frequency-hopping radio and is an all-solid-state equip- 
ment for use in helicopters, light observation aircraft 
and fighters. It provides single-channel and frequency- 
hopping modes. A six-channel non-volatile preset mem- 
ory is incorporated for single-channel and ECCM 
modes. An interface and controls for the AM-7189A/ 
ARC 50 W amplifier are incorporated. 

The AN/ARC-201 is available in panel-mounted, 
dedicated-remote and 1553B multiplex bus-remote 
configurations. It is interoperable with the current 
VHF/FM radios in the single channel mode, and with 
the Single Channel Ground and Airborne Radio Sub- 
system (SINCGARS) VRC-87 to VRC-92 and manpack 
PRC-119 ground radios in the frequency-hopping 
mode. Electroluminescent lighting is provided on the 
front panel, compatible with the use of NVGs. 

The radio has module and component commonality 
with the ground SINCGARS communication equip- 
ment, with extensive use of LSI circuitry and micropro- 
cessors being made for high reliability. A BIT function 
isolates faults to the module level with 90 per cent confi- 
dence. A data rate adaptor interfaces the radio with 


data devices for data communication. An automatic 
single-channel cueing capability in the ECCM modes 
allows a single-channel user to alert members of an 
ECCM net. Internal and external COMSEC can be used 
to provide secure communications in voice and data 
modes. 

The ARC-201 can be supplied as the RT-1476 single 
unit panel-mounted radio, as the RT-1477 remote radio 
with the C-11466 remote-control unit or as the RT-1478 
remote bus radio. 


Specifications 

Dimensions: 

(RT-1476) 146 x 104 x 239 mm 
(RT-1477) 127 x 102 x 237 mm 
(C-11466) 146 x 76 x 132 mm 
(RT-1478) 127 x 102 x 259 mm 
Weight: 

(RT-1476) 3.1 kg 

(RT-1477) 2.9 kg 

(C-11466) 1.0 kg 

(RT-1478) 3.1 kg 

Power output: 10 W 
Frequency: 30-87.975 MHz 
Channel spacing: 25 kHz 
Channels: 2,320 
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The ITT AN/ARC-201 VHF/FM transceiver, with RT-1477 remote radio and C-11466 remote-control unit 


The ITT RT-1478 remote radio operates with a 
MIL-STD-1553B databus 


Status 
In production. 


Contractor 
ITT Aerospace, Communications Division. 


VERIFIED 


The ITT RT-1476 panel-mounted radio 
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AN/ARC-51 UHF Radio 


The Lapointe AN/ARC-51 is a military airborne radio 
covering the UHF band from 225 to 400 MHz in which it 
provides 3,500 channels. The system, intended mainly 
for high-performance aircraft, is available in a number 
of versions designated ARC-51A, ARC-51AX, ARC-51B 
and ARC-51BX. These, together with a wide range of 
controllers, give users the flexibility to assemble a num- 
ber of configurations to suit particular installations. 
ARC-51 combinations are also used in surface vehicles 
and in other land applications. 

All variants operate in AM/DSB mode and have 
a transmitted power output of 20 W. They provide 
azimuth homing facilities, when used in conjunction 
with suitable indicator equipment, and can be used for 
automatic rebroadcast purposes. 


Although many different types of controller are avail- 
able, a typical ARC-51 installation would provide prese- 
lection of up to 20 channels together with manual 
selection of any of the total of 3,500 frequencies cov- 
ered. An independent Guard receiver provides simul- 
taneous continuous monitoring of the international 
UHF distress frequency of 243 MHz. Other installations 
permit the dual control of one or more transmitter/ 
receivers from more than one crew position, and minia- 
ture frequency indicator displays are available for use in 
situations where space is limited. 

A feature of this system is the hermetically sealed 
pressurised container which allows full operational per- 
formance in unpressurised avionics bays at aircraft 
altitudes up to 70,000 ft when used in conjunction with 
a forced-air cooling supply. This sealed case assembly 
also renders the system particularly suitable for 


operation in situations where dust or water contami- 
nation could otherwise be expected, such as in desert 
vehicles or high-humidity tropical environments. The 
system’s normal operating temperature range is from 
=54'to +7 1°G: 


Specifications 
Dimensions: 429 x 222 x 171 mm 
Weight: 14.5 kg 


Status 
Variants of the ARC-51 are in service with the Belgian, 
Canadian, German, Indian, Italian, Thai and US armed 
forces. 


Contractor 
Lapointe Industries. 


Communication Control Group 


The Communication Control Group (CCG) was devel- 
oped for the US Navy S-3B ASW aircraft. It provides 
intercom system control between crew stations, air-to- 
air and air-to-ground communications control, data 
communications via datalink and TEMPEST secure/ 
clear isolation. The system comprises a Communi- 
cation System Controller (CSC), two control indicators 
and four system control indicators. 

The CSC provides the interface between the radios 
and the intercom system, as well as other audio and 
digital system interfaces. In response to display units, 
the CSC connects and configures radios and other 
communications equipment. The CSC maintains com- 
munication configuration and control menus for the dis- 
play units, provides control of all modes of frequency 
selection for the HF and VHF/UHF radios in addition to 
the sonobuoy receiver and the On-Top Position Indi- 
cator (OTPI). Complete communication control is pro- 
vided to multiple crew stations as well as access to all 
radios. The CSC provides control of UHF radio chan- 
nelisation frequencies and the antenna switching unit. It 
can also control switching for secure voice equipment. 

The control indicators work in conjunction with the 
CSC to provide management of communications con- 
figuration and mode control, provision of navigation 
initialisation and update capability, provision of arma- 
ment system status and mode control, provision of 
acoustic sensor status and updating capability and dis- 
play of mission avionics diagnostics and BIT 
information. 


Specifications 

Dimensions: 

(CSC) 178 x 350 x 477 mm 

(control indicator) 122 x 146 x 240 mm 

(radio system control indicator) 169 x 146 x 2.1 mm 
Weight: 

(CSC) 23.63 kg 

(control indicator x2) 4.09 kg 

(radio system control indicator x4) 6.4 kg 
Power supply: 

(CSC) 115 V AC, 400 Hz, 150 W 28 V DC, 15 W 
(control indicator) 115 V AC, 400 Hz, 30 W, 

5 V AC, 400 Hz, 15 W, 28 V DC, 24 W 
Reliability: 

(CSC) 2,837 h MTBF 

(control indicator) 10,501 h MTBF 

(radio system control indicator) 12,039 h MTBF 


The Communication Control Group showing the communication system controller, two control indicators 


and four radio system control indicators 


The Litton AN/ARQ-44 datalink antenna and radomes for the SH-60B LAMPS II helicopter 


Status 
In production for the US Navy S-3B ASW aircraft. 


1995 


1995 


Contractor 
Litton Guidance & Control Systems. 


EC-130E Airborne TV and Radio 
Broadcasting Station 


The latest version of psychological operations airborne 
TV and radio broadcasting EC-130E aircraft is capable 
of broadcasting TV in full colour in any format world- 
wide. Aircraft modification kits and installations include 
VHF and UHF antennas housed in 6 ft diameter, 23 ft 
long (1.829 x 7.01 m) pods under each wing dedicated 


to higher frequency TV and rotatable to alter polarities; 
VHF low-frequency TV antennas mounted on each side 
of the tailplane; upgraded transmitters; equipment for 
formatting TV signal to worldwide standards and 
increased output power from 1 to 10 kW. Two retract- 
able trailing-wire antennas provide both HF and VHF 
AM omnidirectional radio broadcast coverage. 

The aircraft are upgraded versions of EC-130E Volant 
Solo aircraft. 


Status 

The first of four EC-130E aircraft for the US Air National 
Guard was completed in 1992, the second in 1993 and 
a third is due for completion by 1996. 


Contractor 
Lockheed Martin Aircraft Services. 


UPDATED 


AN/ARC-164 UHF Radio 


The ARC-164 is the basic member of a family of radio 
communications equipment and subvariants, each 
designed for particular applications yet with a high 
degree of commonality. 


The basic ARC-164 covers the UHF band, providing 
7000 channels over the range 225 to 400 MHz in 
25kHz increments. Any 20 channels may be 
preselected. 

A fully solid-state system, the ARC-164 is dis- 
tinguished by its ‘slice’ module construction in which a 


series of modules, connected by a flexible harness, are 
simply bolted together to form the desired electronic 
configuration. A typical simple system would comprise 
transmitter, receiver, Guard receiver and synthesiser. 
The control unit may either form part of this consoli- 
dated package or be remotely located. The modular 


The ARC-164 (seen on the right-hand side of the cockpit below the main instrument panel) installed in the 


British Aerospace Hawk 


approach adopted allows growth capability, extra 
modules being added as required. A range of optional 
facilities, such as data transmission, secure speech 
and ECCM capability, is available by the addition of 
the appropriate slices. 

A number of directly connected or remote-control 
units are produced for the ARC-164. These include: a 
simple frequency-selection controller; a 32-channel 
preset control with LED readout of the selected chan- 
nel; a 20-channel preset unit with provision for two- 
cockpit take-control; a microprocessor controller with 
400 UHF and VHF, AM or FM, preset channels, liquid 
crystal channel and frequency readout display and the 
capability of controlling up to four systems simul- 
taneously. Additional remote frequency/channel indi- 
cators are available. Also available are a variety of 
mounting trays to suit differing installations for new 
types of aircraft and for the updating of older aircraft 
equipment. 

A remote ARC-164 radio compatible with MIL- 
STD-1553B databus operation has been developed 
under contract to the US Army and is in production 
and service. Panel-mounted radios and certain controls 
can be furnished with ANVIS Green A lighting compati- 
ble with NVG in accordance with MIL-STD-85762. 
These features can also be obtained by retrofitting 
appropriate radios and controls. A Low Probability of 
Intercept and Detection (LPI/LPD) version of the ARC- 
164, which allows covert UHF communications, is 
known as StealthComm. 

StealthComm waveform features include a hybrid of 
several LPI/LPD techniques: hybrid direct sequence 
and frequency hopping; feature suppression modu- 
lation techniques; receive sensitivity enhancements; 
60 dB of power control. 

StealthComm has enhanced data capability from 16 
to 80 to 120 kbytes. 

All StealthComm features can be incorporated in 
existing ARC-164 radios through mod kits; or 
new ARC-164/LPD radios can be installed as direct 
replacements form-fit for existing ARC-164s. 


Specifications 

Dimensions: 

(transmitter/receiver) 

(10 W version) % ATR x 178 mm 

(30 W version) % ATR x 374 mm 
(controller) % ATR x 83 mm 

Weight: 

(transmitter/receiver) 

(10 W version) 3.7 kg 

(30 W version) 6.8 kg 

(controller) 2 kg 

Frequency: 225-400 MHz 

Channels: 7,000 

Channel spacing: 25 kHz 

Power output: 10 W (standard), 30 W (uprated) 
Reliability: 2,000 h MTBF demonstrated 


Status 
In production and service. More than 42,000 ARC-164s 
have been produced to date. 

The system is fitted to a wide range of US Air Force 
aircraft including the Lockheed F-16 fighter. Total US 
Air Force orders exceed 18,000 sets. 


The ARC-164 equips the Royal Navy’s Sea King heli- 
copters and Sea Harrier aircraft and the Hawk, Jaguar 
and other Royal Air Force aircraft. Further British Aero- 
space Hawk aircraft, notably those delivered to Kenya, 
are also fitted with the ARC-164, as are some BAe 
Strikemaster strike/trainers. 


Contractor 
Magnavox Electronic Systems Company (A Hughes 
Aircraft Company). 
UPDATED 


AN/ARC-187 UHF Radio 


The ARC-187 is a further development of the com- 
pany’s ARC-164 US Air Force standard system which 
has been adapted to meet a US Navy requirement for a 
low-cost terminal designed to operate with communi- 
cation satellites, principally the US Navy’s FltSatCom. It 
covers the UHF band from 225 to 400 MHz, in which 
range it provides 7,000 channels at increments of 
25 kHz. Up to 20 channels may be preselected. 

Operating modes include AM with a secure speech 
facility and FM and FSK data transmission in both ana- 
logue and digital form. ECCM capability is incorporated 
internally in the receiver/transmitter. 

The system, which is remotely controlled, uses 
standard ARC-164 ‘slice’ modules including a modified 
synthesiser section designed for compatibility 
with communications satellite data rate requirements. 

A new control for the ARC-187 has been developed, 
which provides for compatibility with Satcom and MIL- 
STD-1553B databus modes of operation. This control 
incorporates ANVIS Green A lighting in accordance 
with MIL-STD-85762 for compatibility with Gen Ill NVG. 
A Satcom modem for the ARC-187 is under 
development. 


Specifications 

Dimensions: 

(controller) 132 x 147 x 124 mm 
(transmitter/receiver) 440 x 153 x 143 mm 
Weight: 

(controller) 2 kg 

(transmitter/receiver) 7.4 kg 

Frequency: 225-400 MHz 

Channels: 7,000 

Channel spacing: 25 kHz 

Power output: 30 W (AM), 100 W (FM/FSk) 


Status 
In production and service in US Navy Lockheed P-3C 
aircraft. 


Contractor 
Magnavox Electronic Systems Company (A Hughes 
Aircraft Company). 
UPDATED 


AN/ARC-195 VHF Radio 


The AN/ARC-195 radio may be considered as a variant 
of the UHF AN/ARC-164, with which it has a component 
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The ARC-164 UHF radio 


commonality of 93 per cent. It is available in 10 W and 
30 W output versions. The major differences between 
the two systems consist of some component value 
changes and the substitution in the AN/ARC-195 of a 
synthesiser with a frequency standard appropriate to 
the VHF section of the radio frequency spectrum. 

The AN/ARC-195 covers the VHF band from 116 to 
156 MHz, providing 1,750 channels at a frequency separ- 
ation of 25 kHz. In other respects it is almost identical to 
its UHF counterpart. Control units are also almost ident- 
ical and certain units from the AN/ARC-164 range of con- 
trollers may be used for combined UHF/VHF operation. 


Status 
In production and service. 


Contractor 
Magnavox Electronics Systems Company (A Hughes 
Aircraft Company). 
UPDATED 


AN/ARC-222 SINCGARS Radio 


The AN/ARC-222 SINCGARS radio is the replacement 
for the AN/ARC-186 and is designed for air-to-ground 
and air-to-air communications. It includes SINCGARS-V 
capability and covers the frequency ranges 30 to 
87.975 MHzin VHF FM, 108 to 151.975 MHzin VHF AM 
(108 to 115.975 MHz receive only) and 152 to 174 MHz 
FM for the International Maritime Band. 

It consists of a control unit and a receiver/transmitter. 


Specifications 

Dimensions: 

(control unit) 57.4 x 127 x 95.8 mm 
(receiver/transmitter) 120.6 x 127 x 174.6 mm 
Weight: 

(control unit) 0.73 kg 

(receiver/transmitter) 4.67 kg 

Power supply: 28 V DC, 4.5 A max 
Frequency: 

30-87.975 MHz (FM) 
108-151.975 MHz (AM) 
only) 

152-174 MHz (International Maritime Band) 


(108-115.975 MHz receive 


Contractor 
Magnavox Electronic Systems Company (A Hughes 
Aircraft Company). 
UPDATED 


CA-657 VHF/AM Radio 


The CA-657 is another VHF variant of the ARC-164 UHF 
system and its derivative, the VHF ARC-195. Its fre- 
quency band coverage, however, is somewhat broader 
than the ARC-195 since it covers from 100 to 
159.975 MHz, in which range it provides 2,400 chan- 
nels. Microprocessor memory control systems used 
with the CA-657 permit alternative preselection of up to 
either 20 or 30 channels. Channel separation is at inter- 
vals of 25 kHz and the transmitter output power is 10 W. 

Construction of the system is based upon that of the 
ARC-164 and a high degree of component common- 
ality exists. 


Status 


In production and service. 


Contractor 
Magnavox Electronic Systems Company (A Hughes 
Aircraft Company). 
UPDATED 
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Have Quick System 


Have Quick provides the user with an effective air-to-air, 
air-to-ground and ground-to-air jam-resistant UHF voig¢e 
communication capability that will allow operations ina 
jamming environment. 

The Have Quick system consists of an ECCM modifi- 
cation to selected airborne and ground-based radios, 
which gives them a frequency-hopping capability. Part 
of the strength of the system comes from the use of 
channels in an apparently random manner so that no 
pattern is evident to the external observer. Jamming is 
consequently more difficult. 

The frequency-hopping scheme is implemented by 
storing a pattern of the frequencies to be used for a 
given day within every Have Quick radio and utilising 
this pattern according to the time of day. For every time 
slot in the day, where each time slot is a small part of a 
second, there is a specific frequency which must be 
used for a given communications net, whether it is 
transmitting or receiving. This frequency changes 
pseudorandomly from one time slot to the next. Thus, 
Have Quick terminals require some means to store the 
frequency pattern for channel use on a given day and 
also an accurate clock to control the times at which the 
pattern is consulted. 

The Have Quick radio retains the normal non- 
hopping mode where it uses any one of the 7,000 chan- 
nels available in the 225 to 400 MHz UHF communi- 
cation band. The use and operation of the radio in 
normal mode is essentially unchanged from present- 
day procedures. 


If jamming is encountered, the Have Quick radios 
can switch over to the ECCM mode and continue their 
communication. In order to permit this switch over, the 
radios must be suitably primed so that they will be 
synchronised in the ECCM mode; this is usually done 
prior to take-off. 

The Have Quick system also has a capability termed 
multichannel or break-in operation. This permits a Have 
Quick radio to receive two simultaneous transmissions 
onthe same net while avoiding the beat note which typi- 
cally prevents the listener from understanding either 
transmission. The technique is implemented automati- 
cally in the transmitter where it is recognised whether or 
not the net is already in use. If so, the transmitter side- 
steps by one 25 kHz channel. Since the receiver is set 
to wideband mode, the second signal is received in 
addition to the original. This multichannel capability 
may be selected by the operator whenever he is in the 
ECCM mode. 


Status 

Have Quick is in service in a number of military aircraft. 
Both the AN/ARC-164 and the AN/ARC-171 have been 
modified for Have Quick. 


Contractor 
Magnavox Electronic Systems Company (A Hughes 


Aircraft Company). 


UPDATED 


MX 42000 UHF Satcom Datalink 


The MX 42000 UHF Satcom datalink is suitable for a 
wide range of manned and unmannned airborne appli- 
cations, as well as ground-based ones. It has been 
adapted from the MXF-420 which has been selected by 
the US Army for the Joint Services Multiband AN/PCS-5 
programme. 

The MX 42000 features embedded, variable ratio 
video/image compression, an embedded ViaSat 
DAMA modem to provide full 5 and 25 kHz capability 
and embedded COMSEC. It is also available with multi- 
band VHF/UHF capability in addition to its UHF Satcom 
capability and can be operated as a voice/data 
communications relay. 


Specifications 

Volume: 0.0112 m° 

Weight: 9.98 kg 

Power output: 300 W (with 100 W amplifier) 


Contractor 
Magnavox Electronic Systems Company (A Hughes 
Aircraft Company). 


UPDATED 


Advanced Data Controller 


The Advanced Data Controller (ADC) provides fast 
reliable error-free message delivery of computer files, 
fax data, text and images over poor quality satellite 
channels with bit error rates in excess of 15 per cent. 
Due to the minimised on-air transmission time, the ADC 
significantly reduces the probability of message inter- 
ception or transmission location identification by any- 
one other than the intended receiver. In addition, the 
ABC makes more efficient use of limited channel 
capacity and permits a network of up to 64 users to 
operate on a single channel. 


Specifications 

Dimensions: 76.2 x 152.4 x 381 mm (with battery) 
Weight: <3.63 kg (with battery) 

Power supply: 12-28 V DC, 6 W max 

Operating modes: half-duplex, full-duplex, simplex 
Channel types: Satcom, HF, line of sight, wireline 
Channel rates: 32-75 kbits/s 

Interface: 

(data) RS-232, RS-449 

(COMSEC) MIL-188-144 

(voice) H-189/H-250 handset 

Temperature range: 0-50°C 

Altitude: up to 15,000 ft 


Contractor 
Motorola Government & Systems Technology Group. 


AgORT 
GE 


The Motorola advanced data controller is used in 
association with satellite communications 


The Motorola LST-5C lightweight satellite and line of sight UHF terminal 


LSSC-100/200/300 Series 
Satcom and Line of Sight 
Terminals 


The LSSC-100/200/300 Series is a family of portable 
secure voice and data terminals designed for world- 
wide communication versatility. Each unit is contained 
in a small hard-shell briefcase for easy carry-on port- 
ability. The case is a self-contained unit providing inter- 
connect wiring, data device port and voice/data 
interface module on a hinged panel that provides easy 
readability of installed communication units and access 
to both these units and accessories. 

The LSSC-100 is configured as a briefcase shell, the 
LSSC-200 is a complete UHF Satcom and line of sight 
terminal without encryption and LSSC-300 is a com- 
plete UHF Satcom and line of sight terminal with 
encryption. 

The panel has spaces and clamps for an LST-5C 
transceiver (see item below), LSAD-100 AC/DC power 
supply and military COMSEC device. Below the panel is 
storage space for an LSBC-100 battery charger, BB590 
Ni/Cd_ battery, 9dB Satcom antenna, handset and 
power cables, and other optional communication 
accessories including imagery, STU-111 modem, 
facsimile, UPS or printer. 


Specifications 
Dimensions: 177.8 x 330.2 x 533.4 mm 


Contractor 
Motorola Government & Systems Technology Group. 


LST-5C UHF Satcom and Line of 
Sight Transceiver 


The LST-5C lightweight, line of sight terminal is a rug- 
ged UHF tactical transceiver interoperable with most 
UHF equipment in the 225 to 400 MHz frequency 
range. 

Transmitted output power is adjustable in 2 W steps. 
All modes of operation, frequencies, bands and pre- 
selections are chosen through four push-buttons. The 
LST-5C operates 25 kHz wideband AM/FM plain or 
encrypted voice or data, or 5 kHz narrowband 1200 
BPSK and 2400 BPSK data or digitised voice. Current 
configurations include portable airborne, shipboard 
and fixed or mobile land-based applications. 


Specifications 
Volume: 3.426 | 
Weight: 3.81 kg 


Status 
In continuous production since 1985. 


Contractor 
Motorola Government & Systems Technology Group. 


Proteus/URC-200 VHF and UHF 
Multiband Transceiver 


The low-cost portable secure Proteus/URC-200 voice 
and data transceiver operates in the VHF and UHF fre- 
quency ranges of 115 to 173.975 MHz and 225 to 
399.975 MHz. It offers tuning increments of 12.5 and 
25 kHz and is selectable in AM and FM, with 10 transmit 
and 10 receive preset channels. 

The URC-200 is interoperable with most VHF and 
UHF line of sight radios and provides digital secure 


voice and data. The lightweight compact size and the 
open architecture of the URC-200 allows for flexible 
design of the communication system in aircraft environ- 
ments and for other applications. 


Specifications 

Dimensions: 264.2 x 78.7 x 350.5 mm (with battery) 
Weight: 3.13 kg 

Power supply: BB-590 or BB-490 rechargeable battery 
or BA-5590 non-rechargeable battery 
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Frequency: 

(VHF) 115-173.975 MHz 

(UHF) 225-399.975 MHz 
Temperature range: —30 to +55°C 
Reliability: 7,247 h MTBF 


Contractor 
Motorola Government & Systems Technology Group. 


Com 810/811 VHF Radios 


Narco’s Com 810 and Com 811 models are solid-state 
microprocessor-controlled communication systems 
designed principally for light and general aviation air- 
craft. Each covers the VHF band from 118 to 
136.975 MHz in which it provides 760 channels, two of 
which are preselectable; one is for active and the other 
for standby use. The 810 and 811 systems are essen- 
tially similar except that the former is designed for oper- 
ation from a 13.75 V DC supply and the latter from a 
27.5 V DC supply. 

The active and standby frequencies are presented 
on LED displays which are automatically dimmed dur- 
ing darkness by a built-in photocell circuit. The legend 
XMT is illuminated when the microphone is keyed for 
transmission. 

New frequencies may be entered in either the active 
or standby positions when desired; an_ illuminated 
arrow indicates which section has been selected for 
new frequency entry. Frequency selection is completed 
by use of a concentric tuning control, the outer part of 
which makes frequency readout changes at the rate of 
one MHz per detent and the inner part providing kHz 
changes at 25kHz per detent. Clockwise rotation 
increases the numerical value of the frequency 
selection and counter-clockwise rotation decreases 
it. A transfer switch is used to exchange selected 
frequencies between active and standby modes. 


An optional feature is a connection which enables 
the last entered frequencies to be retained in the sys- 
tem memory when the radio is inactive. This requires a 
trickle current of 0.1 mA from the aircraft’s battery. If 
this circuit is not connected, then the radio automati- 
cally retunes to the 121.5 MHz internationally desig- 
nated emergency frequency in the active mode and to 
the 121.9 MHz ground control frequency in standby 
mode the next time it is switched on. In the event of a 
display failure, the radio automatically reverts to these 
frequencies and may be retuned to the desired channel 
by counting the detent clicks of the tuning control. 

Built-in automatic squelch control, deactivated by 
use of a pull/test switch, maintains audio silence until a 
signal is received. Automatic audio-levelling in both 
transmitter and receiver allows all signals to be heard at 
the same level regardless of modulation. A built-in 
10 W amplifier, provision for multiple audio inputs and 
intercommunication facilities are also included. 


Specifications 

Dimensions: 

(transmitter/receiver) 159 x 38 x 279 mm 
Weight: 

(transmitter/receiver) 1.3 kg 

(mounting tray) 0.34 kg 

Frequency: 118-136.975 MHz 
Channels: 760 

Power output: 8 W nominal 


Status 
In production and service. 


Contractor 
Narco Avionics Inc. 


CP 136 and CP 136M Audio 
Control Panels 


Belonging to the Centerline range, the CP 136 and the 
slightly larger 136M variant provide fully solid-state con- 
trol of all radios, headsets and loudspeakers using 
push-button control and LED selection display. The 
units provide 10W across 4ohms to speakers or 
50 MW to 600 ohms headphones. 


Specifications 

Dimensions: 28 x 159 x 213 mm 
Weight: 

(CP 136) 0.82 kg 

(CP 136M) 0.91 kg 

Power supply: 13.75 or 27.5 V DC 


Status 
CP 136 no longer in production; the CP 136M is still 
being produced. 


Contractor 
Narco Avionics Inc. 


AN/AIC-28(V)1, 2, 3 and 4 Audio 
Distribution Systems 


The Hughes AN/AIC-28(V)1 audio distribution system 
provides COMSEC-compatible internal communi- 
cations among aircrew and direct access communi- 
cations between them and personnel in support of 
aircraft mission and maintenance activities. The Audio 
Distribution System (ADS) consists of up to 27 
subscriber control panels located at the various crew 
stations, two central switching units to route audio 
traffic and a programming, display and test panel to 
control, monitor and test the ADS. 

The key to achieving ADS secure communication 
performance lies in the microminiature LSI design 
which provides extremely low levels of cross-talk 
(greater than 100 dB between communication chan- 
nels). Interlock circuitry prevents any subscriber from 
transmitting simultaneously on a clear and a secure or 
classified channel. The interlock also inhibits all direct 
access transmissions from a subscriber station initia- 
ting a public address announcement. 

Any subscriber control panel or station can signal 
any other subscriber station for a private conversation 
via a four-channel selective intercom. Other sub- 
scribers can be added to form _ progressive 
conferences. 

Access to radios by subscribers is accomplished 
remotely from the programming, display and test panel. 
Subscribers are provided with panel controls for selec- 
tion of monitor and transmit functions and controls for 
adjusting the receive volume level for up to four radios 
at a time. The ADS retains all selective interphone and 
radio access operations in the event of an aircraft 
power failure. 

The programming display and test panel enables a 
control operator to programme selectively the direct 
access radio and intercom nets to the various sub- 
scribers. It also displays the current programme status 
by visual display of the channels assigned to each sub- 
scriber. The programming display and test system 
isolates faults down to a replaceable primary unit level. 

The central switching unit interfaces directly with the 


system’s subscriber stations and serves as an audio 
distribution matrix. It consists of an array of audio mul- 
tiplexer devices with appropriate station and channel 
input/output audio buffers and station data buffers. All 
audio switching and mixing is performed within the cen- 
tral switching unit so that, irrespective of the total num- 
ber of channels a subscriber chooses to monitor 
simultaneously, composite earphone audio is con- 
veyed from the central switching unit to the subscriber 
station via a single twisted cable pair. Conversely, when 
a subscriber transmits, the microphone audio is con- 
veyed on a single twisted-pair to the central switching 
unit which distributes it to other subscriber stations and 
to radios on the channels on which he is transmitting. 
The two central switching units operate synchronously 
in a master/slave relationship. 

Four separate types of subscriber station panels can 
operate with the system: a flight deck audio panel, 
a mission audio panel, a special audio channel and 
maintenance audio panel. 

All flight deck and mission audio panels can initiate 
public address announcements which are broadcast 
over all headsets and loudspeakers in the aircraft. 
When in public address mode, all direct access radio 
transmission from the originating subscriber station is 
inhibited and when originating from the flight deck the 
speaker nearest the originating station is muted. All- 
weather 127 mm and 203 mm speakers are provided. 
The public address amplifier is packaged for standard 
air transport racking. The package contains controls 
and an output power meter for testing and adjusting the 
120 W main amplifier, a 16 W auxiliary amplifier and the 
speakers. Provision is made for the incorporation of 
recorders to log all two-way external communications. 

The system has a built-in self-test capability at both 
system level and at subscriber station level. Replace- 
ment of primary units is possible during mission oper- 
ations. A semi-automatic test station is available to 
facilitate ground maintenance and repair of primary 
units. 

System features include the automatic assignment 
of nets on the selective intercom together with logic 
to decode call digits and determine which nets are 


available to the respective subscribers; capability of 
subscribers to transmit on more than one communi- 
cation net; direct access to as many as.22 radios with 
additional access from flight crew stations to seven 
navigation monitors, and capability for distributing aud- 
ible alarm signals to subscribers in response to sensors 
and switches external to the ADS. 

The AN/AIC-28(V)2 and AN/AIC-28(V)3 audio distri- 
bution systems are identical to the AN/AIC-28(V)1 sys- 
tem except for an increased number of subscriber 
audio stations and direct access radios available for 
mission operations. These changes required expan- 
sion of the programming display and test panel and the 
central switching unit. 

The AN/AIC-28(V)4 tanker audio distribution system 
provides secure communications between crew mem- 
bers and radio equipment. The system consists primar- 
ily of sunlight-readable refuelling audio panels located 
at stations for the boom operator, observers and load- 
master; flight deck audio panels and their associated 
clear-secure panels, located at the aircraft com- 
mander’s, pilot’s, flight engineer’s and navigator’s sta- 
tion; central switching units to route the audio traffic; a 
radio select panel to programme access to radios, and 
an ADS test panel to test and monitor operation of the 
system. 

The system audio traffic is divided into clear and 
secure communications. The central switching unit 
interlock circuitry prevents compromise of secure com- 
munications, such as transmitting simultaneously on a 
clear and secure channel. Any subscriber panel can be 
used to signal other subscribers for private or confer- 
ence conversations, or can be used to make public 
address announcements, which are broadcast over the 
headsets and loudspeakers. 


Status 
In service. The AN/AIC-28(V)1, 2 and 3 are no longer in 
production. 


Contractor 
Palomar Products Inc. 
UPDATED 
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AN/AIC-29(V)1 
Intercommunication System 


The AN/AIC-29(V)1  intercommunication system 
provides secure internal communications between 
helicopter crew members and direct access between 
crew members and radios and/or security equipment 
for external communications. The system can accom- 
modate up to 15 transmit and 18 receive radio channels 
and provides greater than 100 dB cross-talk isolation 
between a transmit and any other transmit or 
receive channel. The system consists of six crew sta- 
tion units, a single maintenance station unit and a 
communications switching unit. The crew station units 
are NVG-compatible. The communications switching 
unit performs switching and mixing of audio channels 
in accordance with digital data multiplexed from each 
crew station unit. The switching unit’s response to the 
multiplexed data depends on the communication plan 
programmed into the system. 

The system provides emergency back-up intercom 
and radio communication selection which bypasses 
the communications switching unit for audio transmit 
and receive functions. 

System features include the capability for distribut- 
ing audible alarms to crew stations in response to 
sensors/switches external to the intercommunication 
system. The system also_ provides _ interface 
with the MIL-STD-1553 databus, two-way chime call 
capability and built-in test circuits. 


Status 
In production. 


Contractor 
Palomar Products Inc. 


UPDATED 


AN/AIC-30(V)1 and (V)2 
Intercommunication Systems 


The AN/AIC-30(V)1 intercommunication system pro- 
vides communications among helicopter crew mem- 
bers and direct access to radio communications in 
support of mission activities. The system includes a 
microprocessor-controlled communications switching 
unit which is controlled by multiplexed data from six 
crew station units during normal system operation. 
Interlock circuitry prevents a crew member from trans- 
mitting on a clear channel while receiving on a secure 
channel. Cross-talk isolation between any two channels 
is greater than 126 dB at 1 KHz. 

An intercom back-up call channel, which bypasses 
the switching unit matrix, may be activated at the crew 
station units. This back-up channel may be constantly 
monitored using the crew station unit master volume 
control. In addition, two cockpit crew station units are 
provided with a direct back-up interface to two radio 
transceivers. The intercom back-up call channel is also 
used for extended ground communication operations 
with the switching unit power removed. Two audio 
frequency amplifiers provide volume control for com- 
munications at the maintenance stations. 

The AN/AIC-30(V)2 intercommunication system is an 
enhancement to the AN/AIC-30(V)1 intercommunica- 
tion system for use in larger aircraft. The AN/AIC-30(V)2 
system increases the number of crew stations and 
audio frequency amplifiers, modifies the communi- 
cations switching unit, expands the radio channels and 
hard-wired back-up channels and _ provides 
dual-headset and microphone capability at each crew 
station unit. 

The communications switching unit modification 
includes added circuit cards and wiring for multiplexing 
control and audio access transmit and receive. A 
fourth connector is included on the front panel of the 
switching unit to accommodate the additional audio 
traffic. 

The crew station unit front panel changes reflect the 
additional radios and navaids utilised for the system. 
Each crew station unit provides dual-headset capabil- 
ity. The cross-talk isolation between transmit and 
receive Channels is greater than 126 dB at 1 kHz. The 
crew station unit also provides intercom back-up 
circuits and is NVG-compatible. The three audio 


frequency amplifiers provide headset volume control 
at the maintenance or remote crew stations. 


Status 
In service. The AN/AIC-30(V)1 is no longer in 
production. 
Contractor 
Palomar Products Inc. 
UPDATED 


AN/AIC-32(V)1 
Intercommunication System 


The AN/AIC-32(V)1 intercommunication system pro- 
vides secure internal communications between crew 
members and direct access to mission radios and 
security equipment for external communications. The 
system’s primary units consist of a communication 
control unit, four flight deck crew station units, five mis- 
sion area crew station units, eight maintenance station 
units and one maintenance control unit. 

Audio traffic from all station units is controlled by the 
communication control unit during normal system 
operations. A back-up operating mode, initiated from 
selected crew station units, bypasses the communi- 
cation control unit to provide hard-wired access to a set 
of predetermined radios. A back-up intercom network, 
integrated with the call function on all station units, is 
also provided for emergency intercommunication 
between crew members. 

A test switch on each crew station unit permits pre- 
flight verification of audio and lamp indicator circuitry 


and digital interface with the communication control . 


unit. A public address system, accessed from the flight 
crew station, allows announcements over the loud- 
speakers and headsets. Auxiliary control units, located 
at selected mission area crew station units, expands 
the total system direct access capability to 30 transmit 
and 36 receive channels. 


Status 
In production and in service. 


Contractor 
Palomar Products Inc. 


UPDATED 


AN/AIC-34(V)1 and (V)2 
Intercommunication Systems 


The AN/AIC-34(V)1 secure intercommunication system 
is a programmable microprocessor-controlled modular 
audio and digital communication distribution system 
designed for use on board fixed- and rotary-wing 
aircraft or in ground-based C* shelters. The AN/ 
AIC-34(V)1 provides internal communications between 
crew members as well as crew member access to mis- 
sion radios and communication security equipment for 
external communications. Designed in accordance 
with MIL-E-5400, it is qualified to MIL-STD-810 for air 
transport, MIL-STD-461 for EMI and NACSIM 5100 for 
TEMPEST compliance. 

The AN/AIC-34(V)1  intercommunication system 
comprises a Communication Control Unit (CCU), five 
Crew Station Units (CSU), 16 Control Display Units 
(CDU), an Emergency Audio Panel (EAP), three 
Maintenance Station Units (MSU) and 26 jack boxes. 

The CCU is a microprocessor-controlled modular 
audio switching and control unit that provides up to 
32 crew stations with access to as many as 48 receive 
channels and 30 transmit channels. It also accepts up 
to 70 binary discrete inputs and provides up to 122 
switched relay outputs for discrete control and crypto 
switching. 

The CSUs and CDUs are the crew member interfaces 
to the communication control unit and communication 
assets. The functions of channel select switches and 
volume controls on the CSU front panel are firmware 
dependent and are reconfigurable to meet the needs 
of specific missions or system requirements. The 
CDU allows operator assignment of communication 


assets and displays communication system operational 
and BIT status on an integral eight-colour CRT display. 
Both units are capable of operating with two headsets 
when operated in a monaural mode or can operate 
with one headset when operated in a_ binaural 
mode. Monaural or binaural operating modes are con- 
figured by jumpers at the unit connectors in the aircraft 
wiring. 

The MSU provides intercom access for maintenance 
personnel and ground crew. Each communication con- 
trol, control display and maintenance station unit is con- 
nected to a jack box. This allows switching of multiple 
microphone inputs and provides for switching of audio 
from an auxiliary source or attached unit to various 
headset or speaker interfaces. 

The EAP provides an operator with the capability to 
select multiple levels of degraded or emergency 
back-up modes of operation to provide for continued 
operation in the event of hardware failures or battle 
damage. 

The AN/AIC-34(V)2 secure intercommunication set 
is a subset of the AN/AIC-34(V)1 system, and is used in 
airborne military applications where the crew com- 
plement is significantly less than that of the AIC-34(V)1 
but the requirement to access numerous radio chan- 
nels and the need for the ability to reconfigure the oper- 
ating modes of the onboard communication assets are 
similar. The AN/AIC-34(V)2 intercommunication set is 
designed to be compliant with the requirements of MIL- 
E-5400, MIL-STD-810, MIL-STD-461 and NACSIM 5100. 

The set comprises a CCU, five CSUs, two CDUs, an 
EAP, three MSUs and eight jack boxes. 

The CCU is the same as that used in the AN/ 
AIC-34(V)1 except that it contains an additional set of 
relay circuit cards to provide for greater flexibility and 
expanded switching modes of the communication 
assets. The firmware resident in this CCU is alsounique 
to the requirements of the AN/AIC-34(V)2. 

The CSU, CDU, MSU, EAP and jack boxes are ident- 
ical to those used in the AN/AIC-34(V)1 except for the 
CSU front panel switch legends. 


Specifications 

Dimensions: 

(CCU) 497.6 x 257 x 193.7 mm 
(CSU) 165 x 146 x 152.4 mm 
(CDU) 165.1 x 146 x 152.4 mm 
(EAP) 106.7 x 146 x 47.8 mm 
(MSU) 78.7 x 160 x 107.9 mm 
(jack box) 150.5 x 127.5 x 43.2 mm 
Weight: 

(CCU) 19.8 kg 

(CSU) 2.7 kg 

(CDU) 3.6 kg 

(EAP) 0.45 kg 

(MSU) 1.03 kg 

(jack box) 0.34 kg 


Status 
In service with the US Navy. 


Contractor 
Palomar Products Inc. 


UPDATED 


AN/AIC-38(V)1 and AN/ 
AIC-40(V)1 Intercommunication 
Systems 


The AN/AIC-38(V)1 and AN/AIC-40(V)1 secure 
intercommunication systems are programmable 
microprocessor-controlled modular audio and digital 
communication distribution systems designed for use 
in both fixed- and rotary-wing aircraft or in ground- 
based C® shelters. The AN/AIC-38(V)1 and AN/ 
AIC-40(V)1 provide internal communications between 
crew members as well as access to mission radios and 
communications security equipment for external com- 
munications. Designed in accordance with MIL-E-5400, 
the systems are qualified to MIL-STD-810D for air trans- 
port, MIL-STD-461 for EMI and NACSIM 5100 for 
TEMPEST. 

The systems consist of a Communication Control 
Unit (CCU), Crew Station Units (CSU), a Digital Switch 
Unit (DSU) and Emergency Audio Panel (EAP). 


The CCU is a microprocessor-controlled modular 
audio switching and control unit that provides up to 32 
crew stations with access to up to 48 receive channels 
and 30 transmit channels. It also accepts up to 70 
binary discrete inputs and provides up to 122 switched 
relay outputs for discrete control and crypto switching. 
The communications connectivity plan resident within 
the CCU may be reconfigured in real time by a higher 
order controller via MIL-STD-1553B databus, or by 
operator control via a CSU. 

The CSU provides crew member interface to 
communication assets. Channel select keyswitches 
and volume controls on the CSU are firmware- 
controlled and are reconfigurable to meet the needs of 
specific missions or system requirements. 

The DSU, under CCU control, routes eight bidirec- 
tional channels of digital data and control lines to data 
terminals and radios or communication security equip- 
ment. Using the EAP, multiple levels of emergency 
backup operation are operator selectable for continued 
operation after hardware failures or battle damage. 


Status 
In production and in service. 


Contractor 
Palomar Products Inc. 


UPDATED 


AN/AIC-39(V)1 
Intercommunication System 


The AN/AIC-39(V)1 secure intercommunication system 
is a programmable microprocessor-controlled modular 
audio and digital communication distribution system 
designed for use on board both fixed-wing aircraft and 


Crew station unit for the AN/AIC-34, AN/AIC-38, 
AN/AIC-39 and AN/AIC-40 intercommunication 
sets 


helicopters or in ground-based C® shelters. The AN/ 
AIC-39(V)1 provides internal communications between 
crew members as well as crew member access to mis- 
sion radios and communications security equipment 
for external communications. Designed in accordance 
with MIL-E-5400, the AN/AIC-39(V)1 is qualified to 
MIL-T-5422 and MIL-STD-810D for air transport, MIL- 
STD-461 for EMI and NACSIM 5100 for TEMPEST. 

The system consists of a Communication Control 
Unit (CCU), Crew Station Units (CSU), Dual Crew Sta- 
tion Units (DCSU), Audio Amplifier Units (AAU), Auxili- 
ary Control Units (ACU), an Emergency Audio Panel 
(EAP) and secure jack box. 
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The CCU is a microprocessor-controlled modular 
audio switching and control unit that provides up 
to 32 crew stations with access to up to 48 receive 
channels and 30 transmit channels. It also accepts up 
to 70 binary discrete inputs and provides up to 122 
switched relay outputs for discrete control and crypto 
switching. The communications connectivity plan 
resident within the CCU may be reconfigured in 
real time by a higher order controller, via MIL- 
STD-1553B databus, or by operator control via a CSU 
or DCSU. 

The CSU and DCSU provide crew member interface 
to communication assets. Channel select keyswitched 
and volume controls on the CSU and DCSU are 
firmware-controlled and are reconfigurable to meet the 
needs of specific missions or system requirements. 
DCSUs are identical to CSUs except that the DCSUs 
are equipped with additional audio circuitry to support 
a subordinate ACU. 

The ACU, used in conjunction with the DCSU, pro- 
vides limited access to communication assets at 
remote crew positions. The ACU operates with a subset 
of the functions provided by the DCSU. 

The AAUs provide a binaural headset and micro- 
phone interface to the CCU, but have no annunciators 
or indicators. 

The EAP allows operator selection of multiple levels 
of emergency back-up operation. The back-up cap- 
ability permits continued operation after hardware 
failures or battle damage. 


Status 
In production and in service. 


Contractor 
Palomar Products Inc. 


UPDATED 


Miniature Receive Terminal 


The Miniature Receive Terminal (MRT) forms part of the 
minimum essential emergency communications net- 
work that provides secure VLF links between the 
National Command Authority and Strategic Air 
Command bombers. It includes the Datametrics 
quarter-page black and white printer. 


Status 
The MRT was developed for the Boeing B-52H and is in 
service on the Rockwell B-1B. 


Contractor 
Rockwell Communication Systems Division. 


UPDATED 


OG-187/ART-54 VLF/LF 
Transmitter 


The OG-187/ART-54 is a self-contained 200 kW VLF/LF 
transmitter designed to meet transmission require- 
ments over the 17 to 60 kHz frequency range in 10 kHz 
increments. 

The OG-187/ART-54 is an all-solid-state transmitter 
designed to operate in the minimum shift keying, 
frequency shift keying, continuous shift keying and 
frequency shift continuous wave modes. The transmit- 
ter can be controlled locally or remotely via a standard 
serial bus. Automatic tuning is achieved in 10 seconds 
maximum. Constant surveillance tuning ensures 
matching antenna impedances regardless of the 
environmental effects after deployment. 


Specifications 

Dimensions: 1,874 x 1,990 x 1,450 mm 
Weight: 1,545 kg 
Power supply: 
252 kVA 
28VDC,8A 


115/200 V AC, 400Hz, 3 phase, 


Contractor 
Rockwell Communication Systems Division. 


OG-188/ARC-96A VLF/LF 
Transmitter 


The OG-188/ARC-96A is a self-contained 100 kW 
VLF/LF transmitter designed to meet the requirements 
for the US Air Force World Wide Airborne Command 
Post mission. Operating over the 17 to 60 kHz fre- 
quency range in 10 kHz increments, it provides 100 kW 
to the dual trailing-wire antenna aboard the EC-135 
aircraft. 

The OG-188/ARC-69A is an all-solid-state transmitter 
designed to operate in the minimum shift keying, 
frequency shift keying, continuous shift keying and 
frequency shift continuous keying modes. The trans- 
mitter can be controlled locally or remotely via a stan- 
dard serial bus. Constant surveillance tuning ensures 
matching antenna impedances regardless of the 
environmental effects after deployment. 


Specifications 

Dimensions: 1,750 x 1,340 x 1,570 mm 

Weight: 1,091 kg 

Power supply: 115/200V AC, 400Hz, 3 phase, 
119 kVA 

28VDC,8A 


Contractor 
Rockwell Communication Systems Division. 


TACAMO II Communications 
System 


The TAke Charge And Move Out (TACAMO) II system 
provides airborne VLF communications links with the 
US Navy strategic submarine fleet. The system is a 
manned communications relay link to strategic forces, 
normally passing messages one way from the national 
command to submarines and other strategic forces. 

At present, a complete communications centre in the 
Boeing E-6A TACAMO II aircraft allows simultaneous 
receive and transmit throughout the frequency range 
VLF to UHF. The system receives multiple frequency 
low-level signals while simultaneously transmitting at 
high power in a stressed environment. The VLF power 
amplifier provides amplification of the signal to 200 kW 
power and automatic tuning of the signal to the dual 
trailing-wire antenna system. This latter consists of two 
antennas, one nearly 1,500 m long and the other more 
than 8,500 m. Only the short wire is charged, the energy 
reradiating off the longer wire, the length of which 
varies with the frequency in use. The transmitted signal 
to the submarine is vertically polarised, with the E-6A 
aircraft flying in a continuous tight turn. This allows 
most of the antenna system to hang vertically from the 
aircraft. 


Status 
Fifteen Boeing E-6A TACAMO II aircraft are in service 
with the US Navy. 


Contractor 
Rockwell Communication Systems Division. 


AN/AGC-9(V) Communications 
Management Terminal 


The SCI AN/AGC-9(V) communications management 
terminal is a modular compact-distributed micro- 
processor-controlled message processing system 
currently in service on the US Navy’s P-3 aircraft. The 
AN/AGC-9 is a multipurpose message handling system 


which includes word processing, control and message 
storage. The AGC-9 has a high-speed rotary printer 
which provides hard copy output at a speed in excess 
of 1,500 characters/s. The AN/AGC-9 provides the P-3 
crew with complete message centre control capabil- 
ities. It can be configured for multiple I/O ports to inter- 
face with telephone/teletypewriters, the naval tactical 


data system, MIL-STD-1553B, RS-232 and other 
interfaces. 


Specifications 

Dimensions: 

(terminal) 431.8 x 317.5 x 546 mm 

(electronic assembly) 571.5 x 279.4 x 193.8 mm 
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The SCI AN/AGC-9(V) communications management terminal 


Weight: 

(terminal) 19.5 kg 

(electronic assembly) 16.3 kg 

Power supply: 115 V AC, 60 or 400 Hz 

Interfaces: TTY, NTDS, MIL-STD-1553B, RS-232 plus 
others ; 


Status 
In service with the US Navy Lockheed P-3 Orion. 


Contractor 
SCI Systems Inc. 


Auxiliary Communications, 
Navigation and Identification 
Panel for the AV-8B 


The Auxiliary Communications, Navigation and Identifi- 
cation Panel (ACNIP) is an integral part of the communi- 
cations, navigation and identification system used on 
the AV-8B and TAV-8B Harrier. 

When interfaced with the other components of the 
aircraft communications system, the ACNIP performs 
audio amplification, control inhibit and distribution 
functions, generates audio warning messages _ in 
response to discrete serial and/or analogue inputs, 
provides code, mode, remote variable load, baseband/ 
diphase, and control zeroing functions for two KY-58 
secure communications units and controls functions of 
the identification system such as zeroisation and 
emergency operation. Additionally, the ACNIP provides 
logic-controlled push-to-talk switch closures and switch 
functions for landline telephone communications, con- 
trol for ground crew communications and a hot mic ca- 
pability for the operator. BIT circuitry detects 98 per 
cent of all electrical component failures. 

The ACNIP controls a non-volatile EEPROM for the 
storage of the code and mode operating parameters of 
the secure speech units. On initial power-up, the ACNIP 
will update the KY-58 units to the operating modes as 
selected before power-down. 

An LCD module, backlit and with variable illumi- 
nation level located on the front panel of the ACNIP, 
provides a visual readout of the functional status of the 
KY-58 units, the operating mode, code and type of 
cypher used by each unit being displayed. 


Status 
In service with the McDonnell Douglas/British 
Aerospace AV-8B. 
Contractor 
SCI Systems Inc. 
UPDATED 


FDM 1500 Frequency Division 
Multiplexer 


The SCI FDM unit is an airborne audio and data 
communications system which is designed to provide 
15 separate duplex channels. All 15 channels are 
multiplexed into one composite 0-60 kHz frequency 
spectrum, separated into individual 4 kHz voice band 
segments. The FDM allows 15 simultaneous full-duplex 
voice or data communications channels to be 


accessed. The FDM unit is designed to reduce cable 
requirements and to reduce the number of radios 
required on the aircraft. The FDM system is also suit- 
able for ground tactical communications applications 
to reduce radio requirements. 


Specifications 

Dimensions: 190.5 x 193.5 x 498.3 mm 
Weight: 12.2 kg 

Power supply: 28 V DC 


Status 
The SCI FDM system is currently in use with the US Air 
Force airborne command post aircraft. 


Contractor 
SCI Systems Inc. 


Frequency Shift Keyed Converter 


The SCI Frequency Shift Keyed (FSK) converter unit is 
an airborne signal converter which is designed to pro- 
vide data communications with HF and UHF airborne 
radio teletype communications systems. The FSK unit 
provides half-duplex tone modulation mark and space 
signals at three selectable baud rates. The FSK unit 
offers many special features such as reliable perform- 
ance when the received signal-to-noise ratio is very low. 
This is achieved by a unique signal processor ahead of 
the tone filters to prevent noise enhancement. Baud 
rate programmable bandwidth filters and digital 
integrators provide optimum signal recovery 
characteristics. 


Specifications 

Dimensions: 180.3 x 45.7 x 305.5 mm 
Weight: 1.8 kg 

Power supply: 28 V DC, 12 W max 


Status 
Currently in use on the US Navy Lockheed P-3 aircraft. 


Contractor 
SCI Systems Inc. 


The intercommunications set for the V-22 Osprey 


Integrated Radio Control Panel 


The integrated radio control panel is designed to pro- 
vide the pilot and/or co-pilot with the means to manage 
all communications equipment on board a commercial 
or military aircraft. Two interface units are available: 
MIL-STD-1553 for military applications and ARINC 429-. 
for commercial aircraft. is 
The primary display medium is a CRT which displays 
mode and frequency information. In addition to the 
CRT, several dedicated controls are provided for those 
functions which require immediate access. The unit 
has a non-volatile memory for power-off data retention. 


Specifications 
Dimensions: 203 x 146 x 200 mm 
Weight: approx 4.5 kg 


Contractor 
SCI Systems Inc. 


Intercommunications Set for the 
V-22 Osprey 


The full V-22 intercommunications set consists of a 
Communications Switching Unit (CSU) with up to 
six Intercom Set Control (ISC) stations, two Audio 
Frequency Amplifier (AFA) assemblies, a Cabin 
Public Address (CPA) amplifier and four cabin PA 
speakers. - 

It provides simultaneous intercom for multiple crew 
stations, five channels of radio transmission and recep- 
tion for each ISC, and reception of four composite 
navaids, five warning tones, one IFF and one radar 
warning receiver on two ISC panels. All audio switching 
and mixing functions are software-controlled and inter- 
faces to clear and secure communications equipment 
are provided. There is also a digital message device I/O 
channel. The electroluminescent panel provides high- 
contrast NVG-compatible lighting. 

The CSU contains the switching circuitry, logic circuit 
and a large portion of the audio circuitry required for 
ICS operation. In addition, it is the interconnect unit for 
the ICS system components and peripheral devices. 
The CSU provides impedance matching, audio report- 
ing and push-to-talk functions between the crew station 
ICS panels and the aircraft radios. Radio selection 
status is provided to the aircraft control and display 
subsystem through the CSU. 

Each intercommunication set is essentially the indi- 
vidual crew station control panel on which the frequen- 
cies, sources and signal levels are selected for 
monitoring and/or transmission. The audio frequency 
amplifier permits the selection of intercom facilities 
only. 

The system is based on a low-power CMOS 
microprocessor and large-scale integration circuitry. 
Extensive built-in testing has been designed in for 
simplified maintenance. Options with the system 
include a digitised message card, RS-232, ARINC 429 
and MIL-STD-1553 interfaces and an incandescent 
light panel. 


Status 
In development for the V-22 Osprey. 


Contractor 
SCI Systems Inc. 


C°SAT 2000 High-Power Amplifier 


The C8SAT High-Power Amplifier (HPA) is a linear multi- 
carrier amplifier. As part of the System 2000, it receives 
L-band signals from the 2020 Satellite Terminal Unit 
(STU) (see item below), amplifies the signals and pro- 
vides the required output to the antenna subsystem. 

The HPA has power management capability to mini- 
mise average power consumption. Its output gain is 
automatically controlled by the STU through an ARINC 
429 bus. The HPA provides the antenna subsystem 
with RF power necessary to transmit simultaneous 
voice or data messages through the high-gain antenna. 
The ARINC 429 bus is also used to relay the status of 
the HPA through the STU to the cockpit. Parameters 
include BIT outputs, total power output, number of car- 
riers being transmitted, output VSWR and _ internal 
temperature. 

The System 2000 HPA is used as part of an INMAR- 
SAT commissioned multicarrier Aeronautical Earth 
Station (AES) to provide reliable worldwide telephone 
and data communications for commercial airlines and 
corporate aviation customers. 


Specifications 

Dimensions: 194.1 x 257.8 x 318.5 mm 
Weight: 13.83 kg 

Power supply: 115 V AC, 400 Hz, 250 W 


Status 
Access-approved on Boeing 727, 747-400, Gulfstream 
Il, Ill, IV, Canadair Challenger 601 and WC135. 


Contractor 
Sextant Electronics Inc. 


VERIFIED 


C°SAT 2020 Satellite Terminal 
Unit 


The C°SAT 2020 Satellite Terminal Unit (STU) provides 
reliable worldwide multichannel telephone and data 
communications for commercial airlines and corporate 
aviation customers while using the INVARSAT network 
of satellites and ground stations. 


USA/COMMUNICATIONS 65 


Each channel within the system provides unrestric- 
ted voice and/or data communications. The STU is 
manufactured in accordance with ARINC 741 require- 
ments and it is compatible with all ARINC 741 com- 
pliant antenna subsystems, ARINC 746 compliant 
cabin communications systems and ARINC 724 
ACARS equipment. 

Future growth and enhancements are being 
developed and increased channel capacity and a fax 
capability are available. 


Specifications 

Dimensions: 194.1 x 322.33 x 318.6 mm 
Weight: 16.78 kg 

Power supply: 115 V AC, 400 Hz, 250 W max 
Frequency: 

(transmit) 1,625.6-1,660.5 MHz 

(receive) 1,530-1,559 MHz 

Channel spacing: 17.5 kHz 


Contractor 
Sextant Electronics Inc. 


C-10382/A Communication 
System Control Set 


The primary function of the Communication System 
Control (CSC) set is to provide the pilot with integrated 
centralised control of data transferring capability, 
power switching, mode selection, operating frequen- 
cies, interconnections and signal flow routes of the air- 
craft's CNI equipment. The CSC provides for highly 
efficient operation of communications by integrating 
these primary CNI systems controls into the aircraft’s 
advanced avionics architecture and also into a single 
convenient easy-to-operate pilot’s control panel. 

On the US Navy McDonnell Douglas F/A-18 aircraft 
the controls and displays of the cockpit control panel 
are engineered to optimise pilot control of the CNI 


equipment. The control panel is positioned to allow the 
pilot to Keep his eyes focused straight ahead, with only 
the pertinent information and controls he needs 
presented in his field of view. 

A redundant MIL-STD-1553 multiplex bus provides 
connection between the CSC and the AN/AYK-14(V) 
mission computer for the flow of information and 
control. The mission computer provides CNI control 
signals, BIT commands and information for the control 
panel’s alphanumeric display. In return, the CSC trans- 
mits equipment status, received CNI data, operating 
options and BIT response to the mission computer. 
Dedicated serial digital lines interface the control.panel 
with the CSC. 

To process data to and from the CSC, mission 
computer, control panel and CNI equipment, the CSC 


interfaces serial digital signals, discrete signals, ana- 
logue signals, synchro signals, avionic multiplex bus 
signals and audio signals. As the CSC microcomputer 
processes at least 1,300 parameters/s, it controls and 
processes the data required, leaving 40 per cent of real 
time available for growth. 


Status 
In production for the US Navy McDonnell Douglas 
F/A-18 aircraft. 


Contractor 
Smiths Industries Aerospace. 


VERIFIED 


ACU-150D HF Antenna Coupler 


The Sunair ACU-150D is a 100 W digital automatic HF 
antenna coupler designed for many applications 
including aircraft. It is compact, of low weight and will 
tune many types of HF antenna over the 2 to 18 MHz 
frequency band. 

Operation can be automatic or manual; the 
ACU-150D will remember the last 10 tuned frequencies 
and can retune to any one of them in 0.3 seconds. Non- 
memory tuning takes about 2 seconds. 


Specifications 

Dimensions: 177 x 152 x 305 mm 
Weight: 3.9 kg 

Temperature range: —55 to +70°C 


Contractor 
Sunair Electronics Inc. 


VERIFIED 


ASB-500 HF/SSB Radio 


The Sunair ASB-500 and the associated ACU-150D 
(see item above) have been specifically designed for 
aircraft and helicopters requiring a large number of 
operational frequencies but where space and weight 
are limiting factors. It covers the HF band and provides 
USB, LSB and AME modes of operation. 

The radio comprises a transceiver, remote-control 
and automatic antenna coupler. The controller is 
panel-mounted and includes a six-digit LED frequency 
display and illuminated status and antenna coupler 
tuning monitors. The coupler is solid-state and 
tunes extremely quickly with a 10-channel last- 
tuned memory. The radio provides 100 W output 
power and is certificated to the relevant FCC and 
FAA TSOs. 


Specifications 

Dimensions: 

(transceiver) 123.8 x 193.7 x 39.4 mm 
(controller) 146 x 127 x 66.7 mm 
(antenna coupler) 177 x 152 x 305 mm 


The Sunair ASB-500 HF/SSB radio 


Weight: 

(transceiver) 6.6 kg 

(controller) 0.8 kg 

(antenna coupler) 3.9 kg 

Power supply: 27.5 V DC 
(receive) 2.7 A 

(transmit) 13 A 

Frequency: 2-17.9995 MHz 
Channels: 32,000 at 500 Hz spacing 
Temperature range: —46 to +55°C 
Altitude: up to 30,000 ft 


Status 
In service and in production. 


Contractor 
Sunair Electronics Inc. 
UPDATED 


ASB-850A HF/SSB Radio 


Sunair’s ASB-850A is a multipurpose synthesised 
military HF transceiver. It is a particularly light and 
compact system designed for light fixed-wing aircraft 
and helicopters operating in tactical roles. The 
system is remotely controlled from a miniature panel- 
mounted unit which contains an LED frequency 
selection display. It operates in USB, LSB and AME 
modes. 

The ASB-850A is of all-solid-state construction and is 
claimed to be of exceptionally robust design and 
manufacture. 

A new high-speed automatic antenna coupler is 
incorporated within the system and this unit can tune 
the antenna to the frequency selected in 1 second or 
less for initial tuning and in a matter of milliseconds for 
tuning to the last 10 tuned channels memory. 
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Specifications 

Dimensions: 

(transceiver) 470 x 124 x 241 mm 
(amplifier/antenna coupler) 448 x 152 x 235 mm 
(controller) 172 x 146 x 64 mm 
Weight: 

(transceiver) 7.9 kg 
(amplifier/antenna coupler) 7.9 kg 
(controller) 0.6 kg 

Power supply: 27.5 V DC 

(receive) 2A 

(transmit) 17 A 

Frequency: 2-29.9999 MHz 
Channels: 280,000 at 100 Hz spacing 
Temperature range: —46 to +71°C 
Altitude: up to 30,000 ft 


Status 
In service. Production ended in 1994. 


Contractor 
Sunair Electronics Inc. 


VERIFIED 


The Sunair ASB-850A HF/SSB airborne 
transceiver 
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ARINC Communications and 
Reporting System 


The Sundstrand ARINC Communications and Report- 
ing System (ACARS) is an advanced bidirectional data- 
link communication system operating in the VHF band. 
The datalink allows automatic transfer of operational 
data and maintenance reports between onboard 
systems and the user’s ground-based computer. 
Additional messages may be generated utilising a 
menu-driven control display unit. 

The Mk II datalink system provides a 50 per cent 
growth capacity in memory and processing. The 
system’s software and database are loadable via a 
portable/airborne data loader without the need for 
removal from the aircraft. Downlink data contents, trig- 
ger selection and uplink display formatting can be 
modified. 


Specifications 

Dimensions: 

(management unit) 194 x 320.5 x 123.2 mm 

(control display unit) 114.3 x 158.8 x 146.1 mm 
Weight: 

(management unit) 5.45 kg 

(control display unit) 3 kg 

Power supply: 115 V AC, 400 Hz, single phase, 70 W 


Status 
In service with many Airbus and Boeing aircraft. 


The Sundstrand ACARS with the management 
unit on the left and the control display unit on the 
right 


Contractor 
Sundstrand Data Control Inc. 


UPDATED 


HF Datalink 


The HF datalink service is an extension of the VHF 
Aircraft Communications Addressing and Reporting 


System (ACARS). It provides an aeronautical data 
communication link beyond the line of sight 
limitations of VHF, with the potential for worldwide 
coverage. 

The avionics system consists of an airborne HF Data 
Unit (HFDU) incorporating an HF modem and a datalink 
processor which implements the air-ground link and 
network access protocols. The system makes use of 
the aircraft’s existing HF radio and antenna. Data trans- 
mission rates are comparable to those of low data rate 
Satcom. 

The HFDU provides interface between the ACARS 
MU and HF and VHF radios. In VHF mode, it is trans- 
parent to the MU and VHF radios. In the HF mode, there 
is no operator involvement. The HFDU performs auto- 
matic search and selection of HF frequency, controls 
tuning and keying of the HF radio and employs the HF 
modem to send or receive ACARS messages. The 
4 MCU enclosure provides HF modem and airborne 
datalink processor, power supply plus backplane and 
two spare slots for enhancements such as ATN. 


Status 
The HF datalink has been certified on an American 
Airlines Boeing 767-300 aircraft. 


Contractor 
Sundstrand Data Control Inc. 


UPDATED 


AN/AIC-37(V) Digital 
Communication Management 
System 


The AN/AIC-37(V) Digital Communication Manage- 
ment System (DCMS) is a digital, distributive, TEM- 
PEST certified intercommunication system designed to 
manage the communications assets of airborne plat- 
forms. It integrates and manages all the navigation aids 
and alert/warning tones, as well as providing for the 
realtime control and switching of modems and encryp- 
tion devices between transceivers. Both frequency 
management and a MIL-STD-1553B interface are 
offered. In addition, the AN/AIC-37(V) has no single 
point failure, contains BIT to card level (eliminating the 
need for intermediate level maintenance) and is field 
reconfigurable and expandable. A voice activated 
switch, capable of operating in high-noise environ- 
ments, and 25 intercom nets are standard features. 
Individual volume control for all assets is provided, plus 
a variety of front panel configurations ranging from 
push-buttons to a full display. 

The AN/AIC-37(V) operates on a_ redundant 
10 mbits/s databus. This permits up to 84 non-blocking 
channels of communication between crew stations and 
external radio systems, and a means to interface with 
an external computer through a redundant MIL- 


STD-1553B bus. External voice and data transmissions 
can be made on encrypted or plain networks. The 
system can deny access to any crew position not 
authorised to receive secure information. 

When operators communicate, the crew terminal dig- 
itises the audio into an allocated data time slot with a 
destination address to the selected interface. The desti- 
nation unit then converts the digital information back 
into baseband audio for application to the specific 
asset. Similarly, when a radio or remote communication 
device receives audio, it is digitised and made available 
to any of the operators which have been enabled to 
receive the audio. The entire system is digitally recon- 
figurable, enabling asset assignment based on the 
operational scenario. All channels within the system 
can be selected, combined and monitored. 


Specifications 

Dimensions: 

(DCI) 171.5 x 127 x 204.7 mm 
(DAI) 152.4 x 127 x 242.8 mm 
(DBI) 152.4 x 127 x 242.8 mm 
(Dil) 123.9 x 127 x 86.1 mm 
(DUCK) 19.1 x 80.8 x 132.1 mm 
(DBC) 57.1 x 111 x 57.1 mm 
Weight: 

(DCl) 4.11 kg, (DAI) 4.14 kg 


Elements of the digital! communication 
management system which are installed in the 
EP-3E electronic intelligence aircraft 


(DBI) 3.64 kg, (DIl) 1.02 kg 

(DUCK) 0.25 kg, (DBC) 0.34 kg 
Power supply: 28 V DC 
Temperature range: —54 to +55°C 
Altitude: up to 50,000 ft 


Status 

In production and operational on aircraft such as US 
Navy EP-3, ES-3 and P-3C, US Air Force E-8 JSTARS 
and the US President’s Air Force 1. 


Contractor 
Telephonics Corporation. 
VERIFIED 


C-11746(V) Communication 
System Control Unit 


The C-11746 communication system control unit is 
designed for secure TEMPEST crew intercommunica- 
tion and radio transmit and receive control in high-noise 
airborne applications. 

The unit provides individual on/off and receive level 
control of radios and navigation receivers, voice oper- 
ated switching for hands-free intercom control and a 
remote select capability for HOTAS/HOCAS operation. 
Asingle unit can handle five transmit/receive radios, six 
navigation receivers, four auxiliary inputs and two inter- 
com buses. Units are available with MIL-L-85762A NVG- 
compatible or standard edge-lit front panels. 


Specifications 

Dimensions: 66.675 x 127 mm 
Weight: 1.18 kg 

Power supply: 28 V DC, 7 W 
Environmental: MIL-C-58111 
TEMPEST: NACSIM 5100 


Status 
In service on the AH-64 Apache helicopter. 


Contractor 
Telephonics Corporation. 


VERIFIED 


Integrated Radio Management 
System 


The Integrated Radio Management System (IRMS) is a 
commuhications management system providing con- 
trol of aircraft radios, radar transponders and intercom. 
It provides total communications back-up in the event 
of battle damage through redundant control panels 
and centralised control units. The system comprises 
two Communication equipment Control Units (CCU), 
two Communication/Navigation equipment Controls 
(CNC), seven Intercommunication Set control Units 
(ISU), three Public Address set Controls (PAC), six Inter- 
phone Receptacle Panels (IRP) and nine Headset 
Receptacle Panels (HRP). 

The CCU is the centralised 1750 processor-based 
MIL-STD-1553B bus controller unit which provides con- 
trol of all audio, digital and analogue signal processing. 
It interfaces to the CNC, ICS and various radio equip- 
ments via a MIL-STD-15538B interface bus. The CNC is 
used to tune navigation and communication radios, dis- 
play radio frequencies and modes, IFF modes and 
VOR/ILS course selection. ICS provides microphone, 
PTT, VOX, audio and volume selection for all audio 
sources. ISU enables intercom/radio, talk/listen or PA 
selection. PAC selects speakers and volume levels. IRP 
and HRP provide microphone pre-amplification and 
headset impedance matching. 
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aint-STARS 


The US Air Force/US Army Joint STARS interior communications system 


Specifications 
Dimensions: 

(CCU x7) 198 x 191 x 498 mm 
(CNC x2) 95 x 184 x 178 mm 
(ICS x7) 124 x 146 x 152 mm 
(ISU x2) 67 x 146 x 89 mm 
(PAC x3) 38 x 136 x 102 mm 
(IRP x6) 64 x 102 x 38 mm 
(HRP x9) 38 x 127 x 102 mm 
Weight: 

(CCU) 13.8 kg, (CNC) 3.14 kg 
(ICS) 2.3 kg, (PAC) 0.41 kg 
(IRP) 0.23 kg, (HRP) 0.34 kg 
Power supply: 

(CNC, ICS, PAC) 28 V DC 
(ISU, IRP, HRP) 16 V DC 
Temperature range: —54 to +71°C 
Altitude: up to 50,000 ft 
Reliability: 3,300 h MTBF 


Status 
In production and in service. The IRMS is installed and 
fully operational on the US Air Force C-17A transport 
aircraft. 


Contractor 
Telephonics Corporation. 


VERIFIED 


Joint STARS Interior 
Communications System 


The Interior Communications System (ICS) is utilised 
on the E-8A aircraft as the communication system for 
the US Air Force/US Army Joint STARS. It is a fully dis- 
tributed digital communications system supporting 96 


The Telephonics integrated radio management system 


full-duplex channels for simultaneous non-blocking 
secure and non-secure operations. The ICS interfaces 
with various receiver/transmitters, secure speech 
devices, communication, navigation and identification 
receivers via General Interface Terminals (GIT), as well 
as supporting the interface with all mission crew 
members and flight deck personnel. 

The ICS is fully modular and other crew members 
and GITs may be added as the system grows or the mis- 
sion requirements change, with no changes to the exist- 
ing system hardware. At the present time, there are six 
Flight Deck Terminals (FDT), 18 Crew member Ter- 
minals (CT) and five GITs with five channels each. Each 
of the mission operator CTs has a single display and 
keyboard. The keyboard provides radio selection or 
selection of the mission net, preset conference net, pro- 
gressive/selective conference net, call and a telephone 
dialling net. The FDTs are identical to the CTs except 
that they contain an additional display and control keys 
for radio frequency and parameter selection. The GITs 
are digitally configurable for input and output levels, 
thereby allowing one design to accommodate many dif- 
ferent peripheral devices without changing design or 
adjustments. Each GIT contains the input/output and 
control for five full-duplex audio channels. Once the 
system has been configured, all information within all of 
the units is retained in non-volatile memory storage. 

When operators communicate, the terminals digitise 
audio in an allocated data time slot with a destination 
address to the selected interface, which then converts 
the digital information back into baseband audio for 
application to the specific asset. Likewise, when a radio 
or remote communication device receives audio, this 
audio is digitised and made available to any of the oper- 
ators which have been enabled to receive the audio. 
The entire system is digitally reconfigurable, enabling 
asset assignment based on the operational scenario. 
All channels within the system can be selected, com- 
bined, monitored and individually volume-controlled by 
any operator. 

Battle damage that renders a single CT, FDT or GIT 
terminal, or multiple terminals, inoperable does not 
impact on system operation or affect the operation of 
the other system components. Each of the units is self- 
contained and utilises microprocessors that transfer 
function and allow continued operation. 


Specifications 

Dimensions: 

(CT x18) 171.5 x 127 x 177.8 mm 
(FDT x6) 247.7 x 127 x 177.8 mm 
(GIT x5) 142.7 x 171.5 x 190.5 mm 
(single TAP) 47.8 x 85.1 x 85.1 mm 
(dual TAP) 47.8 x 161.3 x 85.1 mm 
Weight: 

(CT) 3.98 kg 

(FDT) 4.45 kg, (GIT) 4.05 kg 

(single TAP) 0.25 kg, (dual TAP) 0.43 kg 
Power supply: 28 V DC 
Temperature range: —54 to +71°C 
Altitude: up to 50,000 ft 


Status 
In service on the E-8A Joint STARS aircraft. 


Contractor 
Telephonics Corporation. 
VERIFIED 
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The communication system contro! group for the 
LAMPS III SH-60B helicopter 


OK-374/ASC Communication 
System Control Group 


The Communication System Control Group (CSCG) is 
an airborne communication and control system utilised 
on the LAMPS III SH-60B helicopter. It provides central- 
ised microprocessor-regulated access and control of 
the various internal and external communication, navi- 
gation, voice encryptors and antenna selections via the 
Relay Assembly (RA) for the four main crew members, 
while providing for two additional maintenance-only 
positions utilising the Interconnecting Box (IB). 

The CSCG is designed to meet the requirements 
of NACSIM 5100, MIL-E-5400, MIL-STD-461, MIL- 
STD-1553A and other applicable standards for airborne 
communication systems operating in severe helicopter 
environments. It provides control of communications 
and intercom configurations based on manual control 
or serial digital data instructions from an AN/AYK-14 air- 
borne general purpose digital computer. The manual 
control panel switch settings of the four Remote Switch- 
ing Controls (RSC) and the Control Indicator (Cl) are 
transferred over a serial digital datalink to the central 
Audio Converter Processor (ACP). The ACP then per- 
forms the required functions such as tuning the radios, 
selecting audio for presentation to the crew members 
or selecting ICOM sets. 

The CSCG provides integrated control via the Cl of 
the HF radio, two UHF radios, datalink, IFF interrogator 
and transponder, direction-finder group, voice encryp- 
tors and antenna selections. It also provides external 
aircraft computer control of sonobuoy receivers, sono- 
buoy command via UHF radio, radio modes and fre- 
quencies and other supervisory functions, plus external 
radio communications access via the two UHF clear or 
secure radios, the clear or secure HF radio and the 
secure datalink. Internal |COM communications are 
provided over a common ICS net and two separate con- 
ference nets: one for the pilot and co-pilot and the other 
for the sensor operator and the observer. Both PTT and 
VOX are provided for the ICOM nets and common ICS 
net access is also provided at two other positions called 
hoist and maintenance. The system distributes various 
warning tones such as stabilator warning, radar alti- 
meter warning, helo threat warning and IFF Mode 4. 

A manual backup mode is provided, enabling selec- 
ted crew members to have access to radios and ICOM 
in the event of system failure. 


Specifications 
Dimensions: 

(ACP) 185 x 334 x 524 mm 
(Cl) 372 x 146 x 165 mm 


(RSC x4) 124 x 146 x 165 mm 
(RA) 81 x 147 x 112 mm 

(IB) 47 x 94 x 54 mm 

Weight: 

(ACP) 22.3 kg 

(Cl) 6.4 kg, (RSC) 7.9 kg 

(RA) 0.9 kg, (IB) 0.2 kg 

Power supply: 115/200 V AC, 400 Hz, 3 phase, 200 VA 
Temperature range: —40 to +71°C 
Altitude: up to 15,000 ft 
Reliability: 1,200 h MTBF 


Status 
In service in the LAMPS III SH-60B helicopter. 


Contractor 
Telephonics Corporation. 
VERIFIED 


STARCOM Intercommunication 
System 


STARCOM is a high-intelligibility audio communication 
system that meets the intercom needs of a wide variety 
of airborne and ground-based applications. The system 
is designed to provide secure TEMPEST communi- 
cations capability in high-noise environments. 

The baseline STARCOM system consists of Com- 
munications System Controls (CSC) and an Audio 
Distribution Unit (ADU). It can accommodate five 
transmit/receive radios, six navigation receivers, two 
intercom channels and controlled and uncontrolled 
audio warning signals. Radio and nav receive channels 
can be individually monitored and controlled for level. 
Voice-operated switching, with an adjustable threshold 
for hands-free intercom control, and a remote select 
capability for HOTAS/HOCAS operation are standard 
features. Up to 10 CSCs can be interconnected through 
the ADU. MIL-L-85762A NVG-compatible or standard 
front panel lighting is available. 

Various additions to the baseline system can be 
installed to support specific applications. 


Status 

STARCOM has been installed on AH-1W, AH-6, 
CE-144A, CH-47D ACMS, CH-146, MH-47D, MH-47E, 
MH-60G, MH-60K, MH-60L and UH-1N helicopters. 


Contractor 
Telephonics Corporation. 
VERIFIED 


Sure-Comm Intercommunication 
System 


Sure-Comm is a wireless intercommunication system 
that offers concise, noise- and interference-free com- 
munication in high-noise environments. It is worn at the 
waist and coupled with a noise attenuating headset and 
noise cancelling microphone on a flexible boom. 

Utilising frequency-hopping technology and operat- 
ing in the 902 to 928 MHz frequency range for spread 
spectrum radios, Sure-Comm complies with FCC Part 
15 and does not require operator licensing. It utilises 
synthesised channel selection to interconnect users in 
a wireless link. It supports full-duplex communication, 
providing transmission where all team members can 
hear and participate. 

Multiple teams can communicate in the same area, 
without interference, through the use of over 200,000 
networks available on Sure-Comm. 


Status 

In addition to ground applications, Sure-Comm has 
been used on flight deck operations and for air-to- 
ground Special Operations Forces. 


Contractor 
Telephonics Corporation. 
VERIFIED 


Wireless Communications and 
Control System 


The Wireless Communications and Control System 
(WCCS) is a wireless FM communications system 
which provides voice-operated hands-free full-duplex 
party line operation for up to six cordless headset 
users. The system provides highly intelligible communi- 
cations ina 115 dBSPL environment through the use of 
a special enhanced noise-cancelling microphone and 
high-noise attenuation headset. Communication 
between users occurs within an aircraft through the use 
of an internally installed leaky coaxial line antenna or 
externally through a UHF blade antenna. Additional air- 
craft communications flexibility is provided by a hard- 
wired two-way audio interface to the aircraft interphone 
system. In addition to the communications capability 
which the system provides, it also supports a wireless 
hand-held remote Control Transmitter (CT) which is 
used to control cargo and retrieval winches. 

The WCCS comprises a Receiver/Transmitter radio 
(RT), remote-control cargo winch controller, headset 
rack, up to six cordless headsets and the battery 
charger. 

The RT, which is housed within the headset rack, is 
the repeater which provides full-duplex operation 
between users. Remote operation is achieved by using 
the RT in the portable battery-powered mode. Direct 
communications between cordless headset users can 
be accomplished by operating the system in the half- 
duplex mode, independent of the RT. The simul- 
taneous use of multiple WCCS systems within the same 
operating range of each other without cross-talk inter- 
ference is achieved by the use of seven frequency 
groups and 32 tone squelch codes. 

The CT provides variable speed bidirectional cargo 
winch capability and two single-speed bidirectional 
retrieval winch capabilities. 


Specifications 

Dimensions: 

(RT) 191 x 203 x 152 mm 

(CT) 217 x 84 x 121 mm 

(headset) 254 x 226 x 216 mm 
(charger) 255 x 229 x 84 mm 
(rack) 1,118 x 483 (stowed), 978 (extended) x 178 mm 
Weight: 

(RT) 2 kg 

(CT) 0.55 kg, (headset) 1.23 kg 
(charger) 1.9 kg, (rack) 7.73 kg 
Power supply: 28 V DC, 28 W 
Frequency: 410-420 MHz 
Temperature range: —20 to +71°C 
Altitude: up to 50,000 ft 
Reliability: 5,165 h MTBF 


Status 
In production and in service in the US Air Force C-17A 
transport aircraft. 


ProCom 2 Aircraft Intercom 


The Telex ProCom 2 is a portable two-person aircraft 
intercom. It plugs directly into the aircraft radio head- 
phone and microphone jacks, and has headphone, 
microphone and PTT switch jacks for both users. It pro- 
vides noise-free voice-activated cockpit communi- 
cations while maintaining full use of the aircraft radio. 
The ProCom 2 is powered from a standard 9 V bat- 
tery, which nominally provides 25 hours of operation, or 
from the aircraft via an optional cigarette lighter power 
cable. It is used with an existing pilot yoke switch or 
portable PTT switch. No modification of existing wiring 


is required. Only the microphone of the person talking 
is activated, resulting in minimal introduction of cockpit 
noise into the intercom system. The ProCom 2 senses 
changes in the ambient noise level and then varies the 
squelch (voice activation) sensitivity to compensate. 
This eliminates the need for periodic adjustment of the 
squelch level when noise levels change. Full use of the 
aircraft radio is maintained in the event of an intercom 
failure. 


Specifications 
Weight: 0.27 kg 
Power supply: 9 V battery or 12-28 V DC, 100 mA max 


Contractor 
Telephonics Corporation. 
VERIFIED 
Contractor 
Telex Communications Inc. 
VERIFIED 


ProCom 4 Aircraft Intercom 


The Telex ProCom 4 aircraft intercom is compact and 
offers optional panel-mounting configurations. It pro- 
vides noise-free voice-activated communications for 
pilot, co-pilot and up to three passengers. It has pro- 
visions for optional connection of a music/auxiliary 
source and tape recorder. 


| 


The ProCom 4 is equipped with a master squelch 
control and individual squelch circuits with trimmers for 
each user. With the ProCom 4 only the microphone of 


throughout the cockpit, several types of microphone 
being used for different user voice levels. In the event of 
an intercom failure, the pilot can still use the radio. 
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Contractor 
Telex Communications Inc. 


the person talking is hot, resulting in less noise. In VERIFIED 
addition, using separate squelch trimmers solves Specifications 
adjustment problems caused by such things as differ- | Weight: 0.28 kg 
ent ambient noise levels at different microphones Power supply: 12-28 V DC, 125 mA at 28 V 
Jet Call Weight: Specifications 
(transceiver) 1.95 kg Dimensions: 41 x 81 x 229 mm 
Jet Call is an ARINC ground-to-air selective calling sys- | (mounting tray) 0.27 kg (antenna) 235 mm 
tem utilising thumbwheel coding with four buttons in (antenna) 0.18 kg Weight: 0.57 kg 
full view. Sixteen available tones provide over 10,000 (handset) 0.66 kg 
possible combinations and take about 10 seconds to _— (cockpit control) 0.23 kg Status 
set. The Jet Call uses no wire jumpers or remote (cabin control) 0.68 kg In service. 
switches. Two or five decoder channels are available to _—(airfax adaptor) 0.27 kg 
handle up to three VHF comms and two HF trans- Power supply: 28 V DC Contractor 
ceivers. The Jet Call is TSO’d to FAA C059. It uses all- (receive) 0.7 A, Terra Corporation. 
solid-state circuitry and switched capacitor filters with (transmit) 1.8 A VERIFIED 


high inherent stability and has low power consumption 
and easy installation, using standard Mil type D 
connectors with insertable and removable pins. 


Specifications 
Dimensions: 127 x 57 x 321 mm 
Weight: 1.45 kg 


Status 
In service. 


Contractor 
Terra Corporation. 


UPDATED 


Jetfone TD-3000 Airborne 
Telephone System 


The Jetfone TD-3000 is a full-duplex airborne telephone 
system capable of transmitting and receiving simul- 
taneously. It consists of the A-460 antenna, TD-3000 
transceiver, C-5 cockpit control, C-6 cabin control, HH-4 
handset and a C-8 cordless handset. There is an adap- 
tor to an airfax unit for facsimile and other digital data 
transmissions. Covering the frequency range 459.675 
to 459.975 MHz, the system has 13 channels. 

The Jetfone TD-3000 features one-touch dialling, 12 
number memory, last number redial, mute button, HF 
capability, intercom mode, intercom alert, automatic 
channel selection, manual override, noise cancelling 
microphone, volume control, automatic squelch and 
upcall alert. 


Specifications 

Dimensions: 

(transceiver) 102.9 x 92.7 x 368.3 mm 
(handset) 203.2 x 88.9 x 73.7 mm 
(cockpit control) 146 x 31.7 x 80.4 mm 
(cabin control) 223.5 x 83.2 x 88.2 mm 


Contractor 
Terra Corporation. 


UPDATED 


TPX-720 Hand-Held VHF Radio 


Terra’s TPX-720 transmitter/receiver is a hand-held unit 
with built-in antenna and speaker. Covering the VHF 
band from 118 to 135.975 MHz, the TPX-720 provides 
AM communications on 720 channels in that band. 
It is designed principally for light aircraft with limited or 
no electrical or radio facilities and as a back-up 
system for aircraft with radio. In addition to the 
720-channel two-way communications facility, the 
receiver section also covers 200 VOR channels. Chan- 
nel separation is 25 kHz over the communications 
range and in the navigation range a 50 kHz separation 
applies. 

Two transmitter power output levels are available. In 
the high range, output is 8 W peak power with a.carrier 
signal of 2.5 W. Alternatively, the low range may be 
used with the lower 2 W peak power output but with an 
increased carrier signal power of 5W. The unit is 
powered from 10 rechargeable Ni/Cd batteries. 

All controls are in the head of the case and a mini- 
ature digital readout thumbwheel switch is used for 
channel selection. Digital synthesis techniques are 
employed for frequency generation and electronic con- 
struction is of CMOS integrated circuits. The receiver is 
of double conversion superheterodyne design and 
uses crystal monolithic filtering to achieve high selec- 
tivity. A wide range of optional accessory equipment is 
available. It includes adaptors for operating directly 
from an aircraft electrical power supply, headsets with 
or without microphone attachment, separate micro- 
phone, charging units and a push-to-talk switch for use 
on control columns. 


TX 10 VHF Transceiver 


The TX 10 is a 10-channel crystal-controlled VHF trans- 
ceiver which can be panel-mounted and powered from 
aircraft supplies or carried separately and driven from 
an attached battery pack. Crystals for the TX 10 are 
available for the complete 118 to 135.975 MHz band at 
25 kHz spacing. 


Specifications 
Dimensions: 41 x 81 x 229 mm 
Weight: 0.43 kg 


Contractor 
Terra Corporation. 
VERIFIED 


TX 760D Communications 
Transceiver 


The all-solid-state TX 760D communications trans- 
ceiver features a 5 W transmitter and includes voice- 
activated intercom capability. It has 760 channels over 
the frequency range 118 to 136.975 MHz (including 10 
memory channels), a planar gas discharge display, 
dual displays for active and standby, single-knob tuning 
and digital frequency synthesis. 


Specifications 

Dimensions: 79.4 x 41.3 x 290.8 mm 
Weight: 0.68 kg 

Power supply: 13.75 V DC 

(standby) 0.325 A 

(transmit) 2A 


Contractor 
Terra Corporation. 
UPDATED 


AN/USC-42 UHF Satcom and Line 
of Sight Communication Set 


The AN/USC-42 Miniaturised Demand Assigned Mul- 
tiple Access (Mini-DAMA) set is a down-sized member 
of the TD-1271 terminal family. It achieves interoperabil- 
ity with the US Navy’s TD-1271B/U multiplexer and AN/ 
WSC-3 and the AFSATCOM system. The Mini-DAMA 
will function in nine operational modes. Among them is 
25 kHz Satcom; here the system will support Navy 
TDMA-1 network operations and non-TDMA communi- 
cations. On 25 kHz line of sight channels, it will support 
short-range tactical communications. On 5 KHz UHF 
Satcom channels, it will interoperate with Navy non- 
TDMA communications, US Air Force DAMA network 
operations, US Air Force non-TDMA communications 
and AFSATCOM network operations. Product improve- 
ment growth paths exist for embedding AFSATCOM IIR 
and Have Quick IIA capabilities. 

The US Navy’s FLTBDCST, CUDIXS/NAVMACS, 
SSIXS, OTCIXS, secure voice TACINTEL, TADIXS A 
and ORESTES will use Mini-DAMA for data exchange. 
Mini-DAMA modem/receiver/transmitters will come in 
two configurations: 483 mm rack for ship and shore 
installations and as a 1 ATR-long package for aircraft. 


AN/USC-42(V)3 Mini-DAMA SATCOM Terminal 
1996 


Principal components include an_ integrated 
modem/receiver/transmitter and a separately housed 
power amplifier. The airborne version will contain a 
remote operation display/entry panel. Operations will 
be either half- or full-duplex through the Mini-DAMA 
embedded radio or through a 70 MHz IF interface to an 


external receiver/transmitter. The AN/USC-42(V)3 Mini- 
DAMA is configured for airborne platforms. 


Specifications 

Frequency: 225-399.995 MHz 

Channel spacing: 5 kHz or multiples of 5 kHz 
Temperature range: —32 to +55°C 
Reliability: 2,000-4,000 h MTBF 


Status 
In production and in service. 


Contractor 
Titan Linkabit. 


UPDATED 


LSM-1000 UHF Satcom Modem 


The LSM-1000 is a federated (free-standing) modem 
which is capable of implementing Demand Assigned 
Multiple Access (DAMA) MIL-STD-188-181, -182, and 
-183 waveforms when used in conjunction with UHF 
SATCOM radios. It can be operated in either full- or half- 
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duplex applications and includes an embedded CTIC 
chip to implement the encrypted Orderwire Channel 
operation. The LSM-1000 is configured as a % ATR 
extra short, low-cost modem in a rugged airborne chas- 
sis, providing growth capability for embedding Vocoder 
and COMSEC functions plus two spare SEM-E card 
slots. The user configures the modem using a selected 
platform control device. 

Control of the modem may be accomplished via a 
MIL-STD-1553B interface, a standard RS-232 or RS-422 
computer serial interface, or with a dedicated remote 
Control Indicator (Cl). Key loading is accomplished with 
DS-102-compatible fill devices using the front panel 
keyfill interface. 

The LSM-1000 is compatible with external KG-84A 
and KY-57-58 COMSEC equipment and Advanced Nar- 
rowband Digital Voice Terminals (ANDVTs). The 
LSM-1000 provides various serial and discrete inter- 
faces including radio control and status to support sys- 
tem applications. It is also available as SEM-E modules 
for embedded modem applications. The LSM-1000 is 
pre-wired to accept an embedded SEM-E Vocoder/ 
COMSEC module available as a plug-in option. A com- 
panion mounting tray is also available. 


Status 
Currently available. 


Contractor 
Titan Linkabit. 
NEW ENTRY 


MD-1035B/A UHF Dual Modem 


The MD-1035B/A UHF dual modem was designed to 
meet a US Air Force Electronic Systems Division 
requirement for communication over both current and 
anticipated satellite systems with widely varying charac- 
teristics. It provides a variety of modulation/demodu- 
lation, convolutional or block-coding error control and 
multiple access options in a single package. Communi- 
cation and network control functions are performed by 
a flexible, multistack microcomputer which permits 
demodulation of virtually any digital signalling scheme 
through software changes. It can interface with 
a number of RF systems including those operating in 
frequency bands above the nominal UHF range. 
Features include AFSAT 1 and AFSAT 2 (US Air 
Force Satellite) modulation schemes, dedicated 


The Titan Linkabit MD-1035B/A UHF dual modem 


interleaving, error control coding/decoding, input/out- 
put and network control and BIT facilities which permit 
fault identification down to card level. Incorporated 
firmware changes provide an additional channel for use 
with the Single Channel Transponder (SCT), 
2,400 bits/s for secure voice, coding and interleaving to 
reduce scintillation mitigation, probing for SCT report- 
back, 1,200 bits/s and demultiplexing for fleet broad- 
cast and 2,400 bits/s data for tactical operations. 

The dual modem upgrade programme is extending 
the equipment capability further, to operate in a MIL- 
STAR UHF network and to receive the SCT AFSAT 1 
and 2 type downlinks. The upgraded modem will 
receive modified versions of the AFSAT 2 signalling 
from the SDS and DSCS 3 SCT and AFSAT 1 channel 
1.5 from the DSCS 3 SCT. This programme includes 
development of a MILSTAR payload and command 
post simulator to allow DMU testing prior to the 
availability of the MILSTAR system. 


Specifications 

Dimensions: 

(control indicator) 173 x 147 x 175 mm 
(telegraph modem) 198 x 127 x 362 mm 
(electrical equipment) 98 x 135 x 435 mm 
Weight: 

(control indicator) 2.54 kg 

(telegraph modem) 8.63 kg 

(electrical equipment) 1.59 kg 


Status 
In production and service. The MD1035B/A is installed 
in strategic force elements of the US Air Force in aircraft 


such as the B-52, B-1B, KC-10, EC-135G and RC-135G, 
with over 900 units having been delivered for instal- 
lation in airborne terminals. The system is the basis for 
the Titan Linkabit airborne command post and US Navy 
attack submarine modem/processor. 


Contractor 
Titan Linkabit. 


MD-1093/ASC 30 Command Post 
Modem/Processor 


The MD-1093/ASC 30 Command Post Modem/Pro- 
cessor (CPM/P) was designed primarily for terminals in 
airborne command post aircraft, notably the US Air 
Force Boeing E-4B. It allows emergency message dis- 
semination and communications among the national 
command authorities, the Joint Chiefs of Staff, the com- 
manders-in-chief and strategic force elements such as 
bombers and missile launch control centres. It sup- 
ports a variety of auxiliary functions including antenna 
pointing, plasma display control, communications 
network management and navigational computations. 
The system is based on the Titan Linkabit MD1035/A 
dual UHF modem (see previous entry) and operates 
from 225 to 400 M@z, It may, however, be interfaced 
with equipment operating in the SHF and EHF bands. 

System capabilities include anti-jam and control 
functions, establishment of communications networks 
and protocols (random, TDM 1 and TDM 2), COMSEC/ 
TRANSEC interfaces, AFSAT 1 communications and 
SCT communications. It has a 40 satellite database and 
a software expansion capability enabling the system to 
accommodate new signal structures as they are 
introduced. 


Specifications 

Dimensions: 

(processor) 495 x 127 x 203 mm 
(modem) 495 x 127 x 203 mm 
Weight: 

(processor) 11.36 kg 

(modem) 11.36 kg 


Status 
In production and service. The MD-1093/ASC 30 is 
deployed with US Air Force airborne force elements. 


Contractor 
Titan Linkabit. 


Integrated Communications 
Navigation Identification Avionics 


The Integrated Communications, Navigation, Identifi- 
cation, Avionics (ICNIA) radio terminal concept, relied 
on the use of rapidly emerging advanced Radio Fre- 
quency (RF) and digital technologies to provide pilots 
more Communications, Navigation, Identification (CNI) 
availability and flexibility than ever before. The ICNIA 
effort demonstrated that the pilot can do the same CNI 
functions as individual radios with the same perform- 
ance, but in a smaller integrated terminal; a terminal 
capable of maintaining operation through multiple fail- 
ures or battle damage while responding to the pilot’s 
needs for different priorities of the CNI functions 
throughout his mission. Savings were projected for a 45 
to 50 per cent reduction in size and weight with an 
accompanying 50 to 55 per cent reduction in life cycle 
cost. The ICNIA programme was a Tri-service pro- 
gramme, Air Force led, with the Army and Navy as 
participating services. 

The functions implemented by ICNIA were in the 
2 MHz to 2 GHz range and included: 
Joint Tactical Information Distribution System (JTIDS) 
Enhanced Position Locating and Reporting System 
(EPLRS) 
Have Quick 
Single Channel 
(SINCGARS) 
Global Positioning System (GPS) 
Tactical Air Navigation (TACAN) 
Mark 12 Interrogate 


Ground-to-Air Radio System 


Mark 12 Transpond 

Microwave Landing System (MLS) 
Instrument Landing System (ILS) 

VHF Omnidirectional Range (VOR) 

Traffic Collision Avoidance System (TCAS) 
HF 

UHF 

VHF 

Mode S 

Link 4 

Link 11 

Fleet Satellite Communications (FLTSATCOM). 

The ICNIA terminal configurations were defined as 
the Army terminal (ADM-1), the Air Force terminal 
(ADM-2) and the Full Function terminal (ADM-3 and 
ADM-4). The ADM-1 terminal provided reception, trans- 
mission, processing and control of a tailored set of CNI 
function for laboratory demonstration and later flight 
demonstrated on an Army UH-60 Black Hawk helicop- 
ter. ADM-2 was used to test Ada software activities to 
support the Advanced Tactical Fighter (ATF) and was 
delivered in place at the contractors facility as an RF 
test bench and to support module repair. The ADM 3/4 
terminals were delivered to Wright Laboratory’s Avion- 
ics Directorate for further laboratory testing, demon- 
stration, and system development. The ADM-4 terminal 
was also used to demonstrate the Navy’s functions of 
Link 4, Link 11 and FLTSATCOM. 

ICNIA made use of redundancy, resource-sharing, 
extensive Built-In Test (BIT), and Very High-Speed Inte- 
grated Circuit (VHSIC) technology to produce an archi- 
tecture capable of detecting/isolating fault to the 


LRM-level and dynamically reconfiguring to improve 
operation availability. The ICNIA software also 
employed a modular concept. As new functions or 
requirements became known, new software could be 
added to the ICNIA system to implement the new func- 
tion or requirements, that is, ICNIA was software repro- 
grammable. This allowed flexibility to the ICNIA system 
that could not be realized with a federated or black box 
implementation. The implication is that new function 
can be added to a weapon system that has an ICNIA 
system via a software upgrade and no new hardware 
modifications. This saves significant cost in Group A 
modifications (the cost of installing new equipment) to 
the weapon system. This was demonstrated by the 
addition of the Navy functions. 

ICNIA technology was transitioned to the F-22 
Advanced Tactical Fighter and formed the foundation 
the F-22’s CNI suite. 


Status 

With ICNIA technology transitioned to the F-22, the next 
step is to transition this technology to the retrofit aircraft 
market, such as the F-15 and F-16. A new programme, 
called the Integrated CNI Subsystem (ICNIS) program, 
is planned to address technical and risk issues involved 
with transitioning this technology to retrofit platforms. 


Contractor 
US Air Force Aeronautical Systems Center, Wright 
Laboratory. 


UPDATED 
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Wideband Secure Voice and Data 
Equipment 


Whittaker secure communications equipment consists 
of the Voice Processor Unit (VPU) or Voice Processor 
Unit with Data mode (VPUD), Remote-Control Unit 
(RCU), Key Fill Device (KFD) and Key Transfer Device 
(KTD). The equipment is easily installed in aircraft, 
ground stations and ships and readily interfaces with 
existing UHF/VHF AM/FM military transceivers with 
X-mode capability. Modifications are available for 
operation with frequency-hopping radios. 


Electrical and mechanical interfaces ensure direct 
replacement for US KY-58 crypto. Cryptographical keys 
can be erased from memory by the operator and an 
automatic alarm security feature continuously tests for 
proper secure operation. Key usage accountability is 
monitored by a non-resettable usage counter in the 
KFD. Key memory retention is provided during power- 
off or transient conditions. Resynchronisation occurs 
within half a second in late entry or temporary loss situ- 
ations. A remote over-the-air rekey option is available 
and there is a retransmission capability for relay link 
operation. 


USA/COMMUNICATIONS 


Specifications 

Dimensions: 

(VPU/VPUD) 146.1 x 124 x 121.9 mm 
(RCU) 146.1 x 66.8 x 121.9 mm 

(KFD) 129.5 x 58.4 x 149.9 mm 

(KTD) 254 x 152.4 x 350.5 mm 
Weight: 

(VPU/VPUD) 2.36 kg 

(RCU) 1.09 kg 

(KFD) 1.18 kg 

(KTD) 8.92 kg 

Power supply: 

(VPU/VPUD, RCU) DC per MIL-STD-704A 
(KFD) battery self-power 

(KTD) 115/230 V AC, 50-400 Hz 
Temperature range: 

(KTD) -40 to +55°C 

(VPU/VPUD, RCU, KFD) -54 to +71°C 
Altitude: 

(KTD) up to 15,000 ft 

(VPU/VPUD, RCU, KFD) up to 70,000 ft 
Reliability: 

(RCU) 60,000 h MTBF 

(VPU/VPUD) 7,000 h MTBF 

(KFD) 38,000 h MTBF 

(KTD) 19,000 h MTBF 


Contractor 
Whittaker Electronic Systems. 


Whittaker secure communications equipment 


consists of (left to right) the VPU/VPUD, 
KTD, KFD and RCU 
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The GEC-Marconi Radar & Defence Systems TIALD on a Jaguar used on Operation Deliberate Force in Bosnia. (Courtesy DTEO Boscombe Down) 
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Marine Surveillance System 


The ASTA low-level airborne marine surveillance sys- 
tem includes a 360° Litton Canada AN/APS-504V(5) 
search radar, a FLIR Systems 2000G infra-red detection 
system with recorder and a comprehensive avionics 
suite with DME, Omega/VLF and an optional inertial 
navigation system and a two-axis autopilot. These sys- 
tems are integrated and operate together to detect, 
track and identify targets and geographically locate 
them with date, time and latitude and longitude 
co-ordinates. The system, fitted to a suitable platform, 
provides a surveillance package that can carry out 
detection and identification, often without the crew of 
the target being aware of being under surveillance. 

The Litton AN/APS-504(V)5 features digital display 
subsystems, a track-while-scan mode capable of track- 
ing up to 20 targets simultaneously, coherent pulse 
compression, frequency agility and videotape record- 
ing. Detection of a 2 m? target in Sea State 3 conditions 
at ranges up to 65 km is claimed. 

Signals provided to the FLIR Systems 2000G by the 
radar and the long-range navigation system give it the 
capability to identify marine targets on a 24 hour basis 
and record these targets on video. 


Status 

The ASTA marine surveillance system was developed 
for the Searchmaster N22S Series 2. This aircraft 
is in service with the US Customs Service in its drug 
interdiction programme. 


Contractor 
AeroSpace Technologies of Australia Ltd. 


AN/ASA-64 Magnetic Anomaly 
Detector 


The AN/ASA-64 identifies and marks local distortions in 
the earth’s magnetic field induced by the presence of 
submarines. The operator is alerted by visual and aural 
alarms, thereby reducing the level of experience 
needed to operate the system. As the system does not 
require constant monitoring the operator can devote 
more time to other sensors. 

CAE has completed a product improvement 
programme in support of the AN/ASA-64 submarine 
anomaly detector originally built for the US Navy 
Lockheed P-3C Orion maritime patrol aircraft. The 
improved version has increased processing power. A 
variant for helicopters is proposed. 


Specifications 

Dimensions: 

(control unit) 102 x 146 x 90 mm 
(ID-1559 processor) 229 x 150 x 153 mm 
Weight: 

(control unit) 0.68 kg 

(ID-1559 processor) 3 kg 

Power supply: 115 V AC, 20 W 
Environmental: MIL-E-5400 


Status 
In production and in service. 


Contractor 
CAE Electronics Ltd. 


AN/ASA-65(V) Nine-Term 
Compensator 
CAE developed the AN/ASA-65(V) semi-automatic 


Magnetic Anomaly Detector (MAD) compensator to 
improve the effectiveness of MAD on aircraft with only 
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The cockpit of a Searchmaster aircraft fitted with the ASTA marine surveillance system 


CANADA 


CAE AN/ASA-64 magnetic anomaly detector 


manual compensation for aircraft interference with the 
earth’s magnetic field. Previously, fixed-permalloy 
strips and copper coils -were mounted in the MAD 
boom to create induced and eddy-current fields equal 
and opposite to those caused by the aircraft. These 
compensators had to be custom-designed for each 
individual aircraft, took a long time to adjust on flight 
test and did not cater for the changes which take place 
during the aircraft’s life. CAE also says that new, more 
sensitive MAD equipment needs greater precision than 
fixed compensators can provide. 

The AN/ASA-65(V) compensates for permanent 
interference after only five minutes’ flying, compared 
with about an hour needed for manual compensators. 
The system allows for manoeuvre interferences after 30 
to 45 minutes, improving MAD detection range, 
especially when frequent manoeuvres are performed 
and conditions are turbulent. This compares favourably 
with manual compensation procedures which tradition- 
ally took 90 minutes. 

The all-solid-state AN/ASA-65(V) is compatible with 
all current MAD systems. Internal patch connectors are 
used to adjust the system for the aircraft concerned. 


Specifications 

Dimensions: 

(control indicator) 229 x 146 x 165 mm 
(electronic control amplifier) 197 x 149 x 346 mm 
(magnetometer assembly) 152 mm cube 

(coil assembly) 89 mm cube 

Total weight: 13.4 kg 

Power supply: 115 V AC, 100 W 

28 V DC or AC, 10 W for panel lamps 

Figure of merit: < 1 gamma 

Max compensation field: 50 gamma on each side of 
aircraft 

Reliability: >1,800 h MTBF 


Status 

In production and service. The nine-term compensator 
is used by the US Navy Lockheed P-3C Orion and S-3A 
Viking ASW aircraft. 


Contractor 
CAE Electronics Ltd. 


UPDATED 


AN/ASQ-504(V) Advanced 
Integrated MAD System 


The AN/ASQ-504(V) Advanced Integrated MAD Sys- 
tem (AIMS) is an inboard system for helicopters, fixed- 
wing aircraft and lighter-than-air platforms. This fully 
automatic system improves detection efficiency while 
reducing significantly the operator’s workload. For heli- 
copter installation, the detecting head is mounted 
inboard the aircraft, thus providing ‘on-top’ contact 
when over a target by eliminating the time delay 
inherent in a towed detecting-head system. 

The AN/ASQ-504(V) system combines sensitivity 
and accuracy with ease of operation, eliminates aircraft 
generated interference, reduces geological and solar 
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interference and provides automatic contact alert both 
visually and audibly. Detection data, via the control indi- 
cator or an avionics bus interface, allows the operator 
to determine if the aircraft is within target acquisition 
range. 

AIMS eliminates the hazard associated with towed 
systems in a helicopter application. It also allows sur- 
veillance and manoeuvrability at higher speed, thereby 
increasing patrol range and detectability and reducing 
the incidence of false alarms. When used with dipping 
sonar, transition between the systems can be 
performed quickly and effectively. 

AIMS comprises a 0.005 nanotesla optically pumped 
magnetometer, vector magnetometer, amplifier com- 
puter and control indicator. It can operate indepen- 
dently or it can accept and execute commands from 
common control/display units via a MIL-STD-1553 
digital databus. 


Specifications 

Dimensions: 

(control indicator) 190 x 145 x 145 mm 
(amplifier computer) 193 x 257 x 559 mm 
(vector magnetometer) 152 x 152 x 152 mm 
(detecting head) 178 x 813 mm 

Weight: 23 kg 

Power supply: 108/118 V AC, 380/420 Hz, 
single-phase, 200 VA 

Sensitivity: 0.01 gamma (in flight) 

Feature recognition: automatic target detection; 
visual and audible operator alert 
Environmental: MIL-E-5400 


Status 

In production. In July 1987 CAE announced a C$38 mil- 
lion contract to supply 242 ASQ-504(V) AIMS systems 
to equip Sea King helicopters of the British Royal Navy 


The CAE AN/ASQ-504(V) magnetic anomaly detector 


and Nimrod MR. Mk 2 aircraft of the Royal Air Force. 
Deliveries started in early 1989 and continued until late 
1991. The system has also been ordered by several 
other countries for various helipcopter and fixed-wing 
applications. 


Contractor 
CAE Electronics Ltd. 


UPDATED 


AN/AQA-801 Barra Side 
Processor 


The AQA-801 Barra Side Processor (BSP) is designed 
for processing the AN/SSQ-801 Barra sonobuoy. The 
BSP provides ASW operators with the capability to 
process, control and display Barra sonobuoy data 
without modifying existing onboard sonobuoy 
processors. 

Barra is a digitally telemetered broadband passive 
array sonobuoy that provides unmatched passive bear- 
ing accuracies, enabling ASW platforms to conduct 
submarine attacks while remaining totally passive. The 
BSP recovers the acoustic data from the Barra array, 
processes and extracts directional broadband and 
spectral intelligence to support broadband detection, 
tracking, spectral analysis and passive attack ASW 
operations. A single BSP unit processes up to four 
Barra sonobuoys simultaneously and outputs data for 
presentation via the onboard sonobuoy processor in a 
GRAM or ALI bearing time history plot or P-theta 
format. 

Like the AN/UYS-503 sonobuoy processor (see next 
item), the BSP uses modular system architecture and 
digital multiplexers to ensure multibuoy real-time 
expanded system capability and growth. 


Specifications 

Dimensions: 229 x 190 x 305 mm 

Weight: 20 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 350 W 
Input channels: 4 sonobuoy receivers 
Frequency: 

(broadband) 500-1,000 Hz and 1,000-2,000 Hz 
(narrowband) 10-2,000 Hz 


Status 
In service with the US Navy, Japanese Maritime 


Self-Defence Force and the Royal Australian Navy. 


Contractor 
Computing Devices Canada Ltd. 


VERIFIED 


AN/UYS-503 ASW Acoustic 
Processor 


The AN/UYS-503 is a small, lightweight acoustic pro- 
cessing system designed for use in a variety of air- 
borne, surface and subsurface surveillance platforms. 
It employs a processor architecture that exploits the 
advantages of high-density digital technology and, 
consequently, has remained ahead of the ever chang- 
ing threat to meet the detection, localisation and attack 
challenges posed by the latest generation of nuclear 
submarines, and diesel submarines operating in shal- 
low waters. It functions as a complete system by provid- 
ing all the required input signal conditioning, signal 
processing and analysis, post-detection processing 
and control and display processing. 

A typical maritime patrol aircraft configuration would 
feature concurrent processing of 16 or 32 sonobuoys, 
while a helicopter configuration could include process- 
ing for 8 sonobuoys and a low-frequency dipping sonar. 
Unique algorithms provide acoustic data fusion func- 
tions that combine available data to compute fixes and 
automatically track targets of interest. Other features of 
the AN/UYS-503 include proprietary algorithms that 
provide a consistent and reliable detection and localis- 
ation capability for broadband swathes and emissions 
and anew colour capability that is an intrinsic part of the 
signal processing and greatly reduces operator work- 
load while enhancing detection and_ tracking 
performance. 


Specifications 

Dimensions: 262 x 396 x 246 mm 

Weight: 22 kg (8 DIFAR system) 

Frequency: Fullband DIFAR 

Input channels: any standard sonobuoy receiver 
Control input: MIL-STD-1553B, RS-232C or RS-422 
Tactical data output: MIL-STD-1553B, RS-232C, 
RS-422 or other as specified 

Video output: RS-343 composite video colour or 
monochrome 


Status 
Currently in service with ASW aircraft of the Australian, 


Canadian, Swedish and US navies. Also in service with 
the Japanese Maritime Self-Defence Force. 


Contractor 
Computing Devices Canada Ltd. 


VERIFIED 


AQQ-T501 Tactical Aircrew 
Trainer 


The AQQ-T501 tactical aircrew trainer is a modular 
acoustic simulator that provides dynamic simulation of 
acoustic and tactical systems in a manner that is indis- 
tinguishable from live target operations. Realistic target 
signatures and operating scenarios are achieved 
through a multiple target environment that includes 
authentic oceanographic effects, shipping interference 
and fully responsive, manoeuvring targets. Targets are 
independently defined, with each target exhibiting 
unique parameters for position, course, speed and 
depth. Each target is reactive to programmable 
oceanographic conditions, sensor type and location as 
determined by the trainees. The result is type specific 
submarine signatures that are identical to those of 
actual live targets under similar conditions. 

The AQQ-T501 provides authenticity through 
attention to detail. Both speed dependent narrowband 
and non-speed related narrowband sources are accu- 
rately portrayed. Broadband and transient sources are 
simulated in an equally realistic manner. Individual lob- 
ing patterns are produced for each line family in a 
target’s signature and result in aspect dependent 
detection opportunities. Passive realism is further 
enhanced by varying the acoustic environment, includ- 
ing sea state, ambient, shipping and biological noise, 
convergence zone phenomena, multipath and layering. 
All of these can be controlled by predetermined instruc- 
tions or on-line interactive manipulation. In the active 
environment, realism is achieved with respect to rever- 
beration, propagation loss, vertical attenuation and 
Doppler. 
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Specifications 
Dimensions: 132 x 262 x 546 mm 
Weight: 13.6 kg 


Contractor 
Computing Devices Canada Ltd. 


VERIFIED 


The mission system processor for the ASW-503 mission data management system 
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ASW-503 Mission Data 
Management System 


The ASW-503 is a flexible mission data handling 
system designed to support maritime operations by 
airborne, surface and subsurface surveillance. It 
provides the necessary tactical processing, database 
management, control and display functions to integrate 
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and manipulate a suite of sensor, navigation, communi- 
cation and stores/armament subsystems for the 
effective conduct of operations. 

In the ASW-503 individual subsystem interfaces are 
accommodated without modification to the subsystem. 
All integration activities are contained within the 
ASW-503, allowing the procurement of off-the-shelf 
systems without incurring high integration costs. 

The heart of the ASW-503 is the Mission System Pro- 
cessor (MSP) and its associated software developed in 
Ada. It is a % ATR multiprocessor unit which includes 
all the electronics needed to support complete mission 
system functionality. Each MSP is capable of driving 
two independent workstations or a single workstation 
comprising an Integrated Control Panel (ICP) and two 
high-resolution colour displays. All subsystems are con- 
trolled through the programmable ICP and information 
is displayed on a high-resolution colour VDU with 1,280 
x 1,024 pixels. Tactical data relating to the current mis- 
sion is held in a central database and is used to develop 
a map representation referred to as the Tactical 
Situation Display (TSD). 

In a typical MPA configuration, three MSPs are used 
to drive and control six displays and control panels. 
This results in six universal workstations, with each sta- 
tion being able to perform any operational role selected 
by the operator. In this system one MSP is designated 
the master and acts as bus controller and maintains the 
central tactical database. Communication between the 
MSPs and ICPs is achieved through a high-speed serial 
channel. 

Specifications 
Dimensions: 

(MSP) 132 x 262 x 546 mm 
(ICP) 615 x 101 x 316 mm 
Weight: 

(MSP) 15.4 kg 

(ICP) 12.4 kg 


Contractor 
Computing Devices Canada Ltd. 
VERIFIED 


Tactical Data Management 
System 


The Tactical Data Management System (TDMS) and 
APS-504(V)5 radar together form a high-performance 
integrated radar sensor and tactical display system. 
The APS-504(V)5 is an airborne X-band search radar, 
primarily used to detect and track sea surface targets in 
the presence of clutter. The TDMS provides a radar dis- 
play with an advance digital map, overlay and data inter- 
face to control and enhance the operation of the radar. 
FLIR video can also be displayed. The TDMS/radar 
combination provides surveillance of maritime activity 
within and beyond the 370 km (200 n miles) Economic 
Exclusion Zone (EEZ). 

The TDMS is a VME-based data management system 
which contains application software for mission and 
flight management, provision of tactical aids and main- 
tenance of tabular data for presentation to the operator. 
In addition to a high-resolution colour display, the 


operator interface includes a keyboard, trackerball, 
radar rotary controls and keypad panels. The TDMS 
interfaces to navigation systems such as the LTN-92. 
Using the TDMS to integrate radar and navigation data, 
the operator develops tactical and navigation plots to fit 
the mission requirements. From simple missions to 
complex tactical operations, the TDMS provides an 
essential aid to tactical decision making. 

Ground support for the TDMS is provided by the Mis- 
sion Support Facility (MSF). This PC-based facility is 
used for preflight mission planning, data entry and post- 
flight mission analysis. Preflight data is transferred to 
the TDMS on a high-capacity optical disk. Data col- 
lected and stored during flight on the optical disk can 
be offloaded to the MSF for post-flight mission analysis. 

The APS-504(V)5 radar is the most advanced of the 
Litton APS-504 family of airborne search radars. It 
employs a TWT-based transmitter with wideband 
frequency agility, high-ratio pulse compression, scan- 
to-scan integration and digital signal processing to 


enhance the detection of surface targets, including tar- 
gets with radar cross-sections as small as 1 m? in Sea 
State 3. The APS-504(V)5 can be configured to meet 
various installation and performance requirements. It 
has been installed in aircraft ranging from small twin- 
engined turboprops such as the Beech 200 to larger 
aircraft such as the Boeing 737. 


Specifications 

Weight: 

(TDMS) 105 kg, varying with configuration 
Power supply: 

(TDMS) 115 V AC, 400 Hz, single phase, 28 V DC 


Status 
In production. 


Contractor 
Litton Systems Canada Ltd. 


SDF-123F Sonobuoy 
Direction-Finder 


The SDF-123F sonobuoy direction-finder provides rela- 
tive bearing information from any sonobuoy signal in 
the 136-174 MHz frequency range through a compan- 
ion FM receiver. It consists of two LRUs: the ANT-123F 
static rotating antenna and the MPU-123F monitoring 
and processing unit. The system is fully solid-state, 
uses a standard sonobuoy FM receiver and has on-top 
position indication. 

The ANT-123F is a directional rotating antenna, 
made of eight elements which are switched according 
to a specific pattern in order to simulate a low-speed 
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antenna rotation. This creates a frequency modulation 
of the incoming VHF signal, the relative phase of which 
contains the bearing information. 

The MPU-123F processing unit is the heart of the 
SDF-123F system and supplies power to the system, 
provides signal generation for antenna control, pro- 
cesses the demodulated AF signal from the companion 
FM receiver and generates the bearing signal. Output is 
available in 3-wire synchro or (optionally) ARINC 429 
format. 


Specifications 
Dimensions: 
(MPU-123F) 135 x 166 x 146 mm 


(ANT-123F) 130 x 250 mm diameter 
Weight: 

(MPU-123F) 1.5 kg 

(ANT-123F) 2.1 kg 

Power supply: 26 V AC, 8 VA 
27.5VDC,1A 


Status 
Fitted on some Eurocopter ASW helicopters. 


Contractor 
Rockwell-Collins France. 


VERIFIED 
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Mk 3 Magnetic Anomaly Detector 


The Magnetic Anomaly Detector (MAD) Mk 3 is specifi- 
cally designed for use both on fixed-wing aircraft and 
inboard on helicopters to detect the presence of a sub- 
mersible by measuring the disturbance to the earth’s 
magnetic field. It is an integral, digital, solid-state air- 
borne system which becomes operational at switch-on 
without any warm-up time. Target parameters are auto- 
matically delivered in real time on a CRT control and 
display unit. 

The system consists of three separate units: a detec- 
tion unit, a computer and a control/display unit. A MIL- 
STD-1553B databus interface card is included in the 
system. A graphic recorder is available as an option. 

The sensor operates on the nuclear magnetic reson- 
ance principle and uses the precession of protons ina 
liquid, the frequency of which, measured by the pick-up 
coils, is proportional to the magnetic field to be mea- 
sured. Compensation is employed to eliminate from the 
received signal all disturbances created by the mag- 
netic element in the aircraft and their movement in the 
earth’s field. The compensator uses a 16-term model 
representing the magnetic components in the aircraft. 
The MAD Mk 8 includes rapid aircraft identification 
modes. 

The target is detected and located automatically. 
This is a fundamental role, allowing the MAD system to 
give a high detection probability with a very low false 
alarm rate in extracting the target signal from the back- 
ground noise. The Sextant Avionique MAD system is 
based on a mathematical comparison between the cur- 
rent MAD signal and an analytical model of the target 
signals, as opposed to the more conventional use of 
threshold detection in several frequency bands. All 
computing tasks are performed by the Alpha 732 
proprietary 1 Mops digital computer operating in 
Pascal. 


Specifications 

Dimensions: 

(detection element) 1,250 x 125 mm diameter 
(computer) /% ATR 

(control/display unit) 190 x 146 x 162 mm 
Weight: 

(detection element) 5.5 kg 

(computer) 10 kg 

(control/display unit) 3.5 kg 


Status 

In production for the French Navy Dassault Atlantique 2 
maritime patrol aircraft and in development for the 
Italian Navy EH 101 ASW helicopter. 


Contractor 
Sextant Avionique. 


The Sextant Avionique MAD probe on the Dassault Aviation Atlantique 2 


Mk 3 Towed Magnetometer for 
Helicopters 


The Mk 3 towed magnetometer version of Sextant 
Avionique’s MAD equipment is intended for ASW heli- 
copters. It operates in exactly the same way as the sys- 
tem described previously and, in order to eliminate 
disturbances created by the helicopter, the detector 
probe is placed in a streamlined housing which is 
towed at the end of a 70 mcable. The digital computer 
measures the signals from the sensor and transforms 
them into suitable formats for the graphic recorder at 
the operator’s station. 

The housing assembly includes the detection probe 
and an electronic unit, combining to produce a nuclear 
oscillator whose Larmor frequency is a function of the 
magnetic field exerted on the probe. The geometry of 
the probe is chosen so that its position with respect to 
the magnetic field vector can be ignored. 

Maintainability is assisted by in-flight checking of 
the towed magnetometer housing, computer, control 
unit and recorder. The ground-test points are easily 
accessible and the subassemblies are plug-in units. 


Specifications 

Background noise: typical deviation 0.006 gamma 
Measurement range: 25,000-70,000 gamma 
Sensitivity for relative field output: 1, 2, 5, or 10 
gamma for 100 mm stylus deviation 

Paper speed: 6, 75, or 300 mm/min 


Streamlined body 
Dimensions: (length) 1,300 mm x (diameter) 160 mm 
Weight: 16 kg 


Computer 

Dimensions: 346 x 124 x 194 mm 

Weight: 7.5 kg 

Power supply: 200 V AC 400 Hz, 3 phase, 100 W 
28 V DC, 5 W 


Control unit 
Dimensions: 165 x 150 x 57 mm 
Weight: 1 kg 


Recorder 

Dimensions: 190 x 150 x 190 mm 
Weight: 4 kg 

Power supply: 115 V AC 400 Hz, 50 W 
28 VDC, 20A 


Winch and cradle 

Dimensions: 1,330 x 350 x 755 mm 
Weight: 44 kg 

Power supply: 27 V DC, 40A 


Status 
Helicopter version in production and service. 


Contractor 
Sextant Avionique. 


AMASCOS MultiSensor System 


AMASCOS (Airborne Maritime Situation Control Sys- 
tem) is designed for building up and updating tactical 
situations in real time and as a decision aid for oper- 
ators. It is a family of maritime systems, which uses a 
modular approach to system design, and can be inte- 
grated on any type of fixed-wing aircraft or helicopter. 

The three versions of AMASCOS - AMASCOS 100, 
AMASCOS 200 and AMASCOS 300 - correspond to the 
broad categories of mission requirement ranging from 
simple maritime surveillance to anti-surface and anti- 
submarine warfare. The typical AMASCOS configur- 
ation integrates Thomson-CSF equipment such as 
radar, FLIR, sonics, MAD and communications, but its 
modular architecture makes it possible to tailor each 
system to a specific requirement. 


AMASCOS 100 
AMASCOS 100 is a lightweight configuration which 
weighs less than 250 kg. It includes radar and FLIR plus 


a tactical computer and is suited for a wide range of 
missions, such as EEZ surveillance, search and rescue 
and law enforcement. 


AMASCOS 200 

AMASCOS 200 adds ESM equipment to the AMAS- 
COS 100. It is suitable for anti-surface warfare and can 
be extended to provide an anti-surface warfare 
capability. 


AMASCOS 300 

The AMASCOS 300 is the most versatile version and is 
likely to comprise the Ocean Master radar, Nadir Mk II 
inertial GPS, Chlio FLIR, DR 3000 ESM, Link W data 
link, Sadang 1000 sonobuoys, HS 312S dipping sonar 
and MAD MkII. This version is suitable for both anti- 
surface and anti-submarine warfare missions and is 
also suitable for command and control assignments. 
The heart of the system is a dedicated tactical 
computer which collates and processes data from 
different sensors and other onboard equipment. 


Status 

In 1994, the Indonesian Navy chose AMASCOS 100 for 
its NC-212 maritime patrol aircraft and NBO-105 heli- 
copters. This will include the Ocean Master radar and 
Chlio FLIR. 


Contractor 
Thomson-CSF Radar & Contre-Mesures. 


UPDATED 


DUAV-4 Helicopter Sonar 


The DUAV-4 is an active/passive directive sonar 
designed for submarine surveillance and location (azi- 
muth, distance and radial speed). It is specially 


designed for use on board light ship-based helicopters 
such as the Lynx. It may also be fitted on small surface 
vessels. 

The DUAV-4 differs from conventional sonars in its 
signal processing system, which is designed to give 


improved detection, especially in severe reverberation 
conditions such as in shallow waters. The sonar can be 
operated in either the active or passive mode. True 
bearing, range and radial speed are measured in the 
active mode; true bearing only in the passive mode. 


Acombined display unit permits surveillance display, 
for initial detection, or plotting display, for precise 
azimuth determination. Total weight, including the 
electronic rack, cables and dome, is 250 kg. 


Status 

The DUAV-4 is in service with the French Navy, Royal 
Netherlands Navy and several other navies. Over 90 
systems have been produced. In some French Navy 
Lynx helicopters, the DUAV-4 will be replaced by the 
HS12 (see later entry). 


Contractor 
Thomson Sintra Activités Sous-Marines. 


UPDATED 


Folding Lightweight Acoustic 
System for Helicopters (FLASH) 


The Folding Lightweight Acoustic System for Helicop- 
ters (FLASH) is a low-frequency dipping sonar being 
developed by Thomson Sintra Activités Sous-Marines 
for a number of applications. It is based on the HS 12 
system and operates at 5 frequencies below 5 kHz, with 
24 preformed beams. The processing system uses 
transponder technology and is based on the T9000 
transponder. The winch is capable of 750 m immersion 
depth at a speed of up to 10 m/s. 

With its light weight and volume, FLASH can be fitted 
on light ASW helicopters like the Super Lynx. 


Status 
In production for the Royal Navy EH 101 Merlin helicop- 
ter to meet the requirement for a long-range dipping 
sonar. In this configuration it is known as AN/AQS-950. 
The FLASH array, reeling machine, transmitter and 
acoustic processor are being evaluated in flight trials by 
the French Navy for the NH 90 programme. The first 
equipment was delivered in 1994. 


Contractor 
Thomson Sintra Activités Sous-Marines. 


UPDATED 


The FLASH long-range active dipping sonar 


HS 12 Helicopter Sonar 


The HS 12 is an active/passive panoramic helicopter 
version of the SS 12 small ship sonar and uses the 
same electronics as that version. It has similar cap- 
abilities for operation in shallow or noisy waters and has 
a system weight of 230 kg, making it suitable for instal- 
lation on light helicopters such as the Lynx. The HS 12 
transducer is lowered and raised by a hydraulic winch 
at high speed. 

Operation in CW and FM modes is possible and 


digital signal processing is employed by the system’s 
microprocessor. Automatic tracking of two targets and 
transmission of elements to an external equipment, 
such as a plotting table, are provided. 

The system operates on 13 kHz in the active mode 
and in the 7 to 12 kHz range passively. A total of 12 pre- 
formed beams is employed, giving 30° sectors, with a 
maximum range of about 10 km. The display consists 
of four quadrants, these being obtained by processing 
adjacent beams. The operator can select a CW mode 
which provides target range and Doppler. He can also 
select FM processing and a sector mode is provided. 


Specifications 
Weight: 230 kg 


Status 

In series production for French and foreign navies. It is 
believed that three Chinese SA-321G Super Frelon heli- 
copters are equipped with HS 12 systems. It is also in 
operation in several other navies. 


Contractor 
Thomson Sintra Activités Sous-Marines. 


HS 312 ASW System 


The HS 312 is an acoustic system for helicopters incor- 
porating the facilities of the HS 12 system and the 
SADANG acoustic processor. The equipment functions 
in both passive and active CW and MF modes and has a 
longer range than the HS 12. The acoustic subsystem 
can be fitted to process sonobuoys simultaneously with 
the dipping sonar. 

Only asingle operator is required and the light weight 
and compactness of the system mean that the HS 312 
can be fitted to any type of light or medium size helicop- 
ter. Performance of the basic components has been 
improved by integration of the processing units, inte- 
gration of a standardised keyboard and the use of only 
one display screen. 


Status 
In series production for a foreign navy. 


Contractor 
Thomson Sintra Activités Sous-Marines. 


LAMPARO Processing Equipment 


Derived from SADANG equipment (see next item), 
LAMPARO airborne sonar signal processing and 
display systems are designed as modern digital 
equipments for ASW fixed- and rotary-wing aircraft. 


The Thomson Sintra SADANG 1C operator station for the Atlantique 2 
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The processing capabilities of the systems are based 
on asingle processing unit in a light and compact pack- 
age, for use by a single ASW operator. The same wide 
range of facilities and processing modes is available. 
The system is biased towards the processing of omni- 
directional passive and active buoys. 

Signals are displayed on a CRT in TV format and a 
hard copier can be connected for permanent record- 
ing. An on-top position indicator is used in conjunction 
with a radio compass for homing on the sonobuoy. 
Weight of the complete system is 70 kg. 


Status 
In operational service. 


Contractor 
Thomson Sintra Activités Sous-Marines. 


SADANG Acoustic System 


The two operator SADANG system is adaptable to all 
types of ASW aircraft. It is capable of processing up to 
64 LOFAR DIFAR, DICASS and BARRA sonobuoys 
simultaneously. The basic module, which can be fitted 
on ASW fixed-wing aircraft or helicopters, handles mis- 
sion tactics and processes sonobuoy data on one con- 
sole manned by asingle operator. Automated functions 
relieve operators from repetitive tasks, particularly dur- 
ing the search phase. Operators can choose to display 
sonobuoy detection or classification images. 

SADANG is designed both to accommodate a large 
number of configurations and to offer a large potential 
for evolution which will enable it to process data from 
advanced digital sensors such as sonobuoy networks 
and active arrays. In addition, a general purpose beam- 
former has been developed and tested in co-operation 
with Australia Sonar Systems Pty Ltd. 

SADANG 2000 offers a major boost in performance 
and features a range of operator aids, including colour- 
coded software tools for improved classification and 
data fusion, and provides very lightweight, optimised 
operations to meet a wide range of threats and tactical 
situations. 


Status 

The first of the SADANG Series, Version 1A, is now in 

the final stages of production and equips 28 French 

Navy Dassault Atlantique 2 Maritime Patrol Aircraft. 
SADANG 1C was recently selected by the Pakistan 


Navy. 


Contractor 
Thomson Sintra Activités Sous-Marines. 


UPDATED 


1995 
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Upgraded DUAV-4 Helicopter 
Sonar 
The upgraded DUAV-4 (DUAV-4 UPG) differs from the 


DUAV-4 (see earlier item) in its acoustic processor 
which is now based on the SADANG new-generation 


acoustic processor. The system offers more powerful 
signal and data processing, as well as an improved 
man/machine interface. 

The DUAV-4 UPG also offers specific software tools 
and operator aids designed to meet the requirement for 
detection in shallow, rocky bottom waters. 


Status 
It has been supplied to the Royal Swedish Navy. 


Contractor 
Thomson Sintra Activitiés Sous-Marines. 
UPDATED 


Airborne Active Dipping Sonar 


The Airborne Active Dipping Sonar (AADS) system 
developed by Hughes and Thomson Sintra consists of 
the sonar array, reeling machine, sonar transmitter/ 
receiver and signal and display processor. It is 
designed to be fully compatible with all types of 
maritime helicopters in service today. 

The sonar transducer contains the acoustic projector 
for sonic pulse generation and an expandable array of 
receiving hydrophones. The projector resonates at the 
frequency and duration of the pulse generated by the 
sonar transmitter. It is capable of producing maximum 
acoustic source levels at any depth below 6 m. Centre 
frequencies are selectable for optimal acoustic per- 
formance in different environments. The expandable 
receiving array provides a large acoustic aperture for 
increased sensitivity and directivity. The expanding 
mechanism is designed to fail-safe standards to ensure 
safe retrieval of the array. 

Rapid deployment and retrieval of the sonar trans- 
ducer is provided by the lightweight reeling machine. 
Layering and stowage of the required length of the 


SSC Maritime Surveillance 
System 


The Maritime Surveillance System (MSS) was devel- 
oped for the Swedish Coast Guard and has been in 
operation for over 15 years. It is used for sea surveil- 
lance tasks including Exclusive Economic Zone (EEZ) 
protection, oil pollution detection and assessment, fish- 
ing activities monitoring and border patrol. The MSS 
consists of a Side-Looking Airborne Radar (SLAR), 
Infra-Red/UltraViolet (IR/UV) scanner, microwave 
radiometer, photographic and video cameras and 
datalink. 

The total system is built up from several sensors and 
subsystems in a modular design. Information from the 
sensors is processed to enhance features and to obtain 
a suitable image format for presentation. During pro- 
cessing, alohanumeric annotation is added for image 
identification. After processing, imagery from all sen- 
sors can be recorded, documented and displayed in 
real time on a TV screen. All imagery in the aircraft can 
be relayed to ships or land-based units using a datalink. 

The Ericsson SLAR is designed exclusively for mari- 
time surveillance. Its main applications are surveillance 
of sea traffic, oil spill detection, fishery protection, 
search and rescue and sea ice mapping. It uses a stan- 
dard TV display which gives real-time presentation of 
bright, flicker-free imagery. When targets are marked 
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extra strong cable has been tested with an MTBF of 
4,440 cycles. Replacement of cable and assembly can 
be accomplished during the refuelling cycle. 

The Sonar Transmitter/Receiver (STR) generates the 
transmit waveforms and provides the output power to 
drive the acoustic projector. It also processes the signal 
returns from the transducer receive array. The STR is 
located in the helicopter cabin and provides local con- 
trol functions for the dipping sonar subsystem, includ- 
ing the reeling machine, the acoustic transducer and 
the interfaces between the dipping sonar system and 
the signal processor. 


Contractors 
Hughes Aircraft Company, Ground Systems Group. 
Thomson Sintra Activités Sous-Marines. 


~AN/AQS-22 Airborne 


Low-Frequency Sonar 


The AN/AQS-22 Airborne Low-Frequency Sonar 
(ALFS) is a US Navy project for a dipping sonar which 
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on the display, position, heading and distance are 
automatically calculated and displayed. 

The Daedalus IR/UV scanner is used to obtain high- 
resolution imagery of accident sites. It is capable of 
observing minute temperature differences on the water 
surface and is ideal for mapping oil spills and other 
types of pollution. Scanner data is presented in real 
time as a rolling map on the TV display. The IR channel 
can be used both by day and night. The UV channel is 
only used by day. 

The Ericsson scanning microwave radiometer is 
used for detailed mapping of an oil spill. It measures 
oil thickness and gives an estimate of total oil volume. 
The thickness image is real-time colour-coded and 
presented with the IR scanner image. 

A camera system is used for high-quality, high- 
resolution photographic evidence. It comprises a 
vertical camera and a hand-held camera for oblique 
pictures. Relevant nav data is superimposed on each 
frame. 

Additional sensors such as FLIR, TV cameras and 
laser fluorosensors can be added to the system for 
specific mission requirements. 

The central processor acts as the control and data 
processing part of the MSS. It also contains the digital 
cassette recorder. It works with two colour TV monitors, 
one showing the sensor image and the other the menu 
and status of the system. The system is controlled 


will largely replace the AN/AQS-13F. It is scheduled to 
be fitted to SH-G6OF and LAMPS SH-60B helicopters. No 
technical details have been released, except that the 
associated processor will be the UYS-2 manufactured 
by AT & T. The sonar, which is being developed by 
Hughes Aircraft and Thomson Sintra, will use the 
expandable sonar array and reeling machine subsys- 
tem of the Thomson FLASH (see earlier item) which will 
equip the Royal Navy EH 101 Merlin helicopter. 


Status 

A full-scale development system successfully passed 
acoustic performance and integration tests during 
1994. 


Contractors 
Hughes Aircraft Company, Ground Systems Group. 
Thomson Sintra Activités Sous-Marines. 


UPDATED 


interactively by function keys on the keyboard and a 
trackball is used for marking targets and for drawing 
charts based on sensor images. The central processor 
generates a flight log during the mission and a paper 
copy can be produced as an instant flight report. 

The MSS contains a datalink to pass information to 
the ground in one of two ways. The short-range image 
link is a broadband link working in the X-band. It trans- 
mits digitally stored images with full resolution. The 
long-range datalink is used for transmitting synthetic 
pictures and text on HF or VHF. 

A high performance video copier is used to print out 
sensor imagery or flight log information on paper. 


Status 

The MSS is installed on aircraft such as the CASA 212- 
100, 212-200 and 212-300, Cessna 402B and 404, Dor- 
nier Do-28 and Do-228, Fairchild Merlin, Turbolet L410 
and Y-12. It has been purchased by China, Peoples 


Republic, Germany, India, Netherlands, Norway, 
Poland, Portugal, Sweden and the UK. 
Contractor 
Swedish Space Corporation. 
UPDATED 


System 7 Homing Systems 


The System 7 is a versatile building block homing sys- 
tem capable of providing both broadband and emerg- 
ency guard channel homing. In its simplest form a 
System 7 installation comprises a homing indicator, an 
antenna feed unit, an antenna system and the aircraft 
receiver. When an independent self-contained emerg- 
ency guard channel homing system is required, the 
System 7 uses a Chelton 7-28 Series 2-channel receiver 
in place of the aircraft receiver. It is also possible to 
interface both the aircraft receiver and the 7-28 Series 


UNITED KINGDOM 


receiver with the System 7, thus providing broadband 
plus guard channel homing. The System 7 interfaces 
with all AM receivers, including the ARC116, ARC159, 
ARC164, ARC 182, ARC186, PTR1751 and VHF20, and 
also with those FM equipments having AM facilities. 
System 7 comprises a number of sub-units which 
include: 
Series 7-24 homing indicator units. These are self- 
contained homing directors incorporating all necessary 
electronic control circuits, voltage regulators and com- 
puter reference amplifiers packaged within an 89 mm 
housing. The indicators have a variable sensitivity 


control located on the front panel and are edge-lit. 
Series 7-27 indicator feed units. These comprise the 
electronic circuitry otherwise packaged within the 7-24 
homing indicator units and are intended to feed exist- 
ing aircraft navigation indicators or flight directors. 
Series 7-25 antenna feed units. These contain the 
necessary antenna phasing and switching circuits to 
couple antennas into the homing system. Unlike the 
sub-units listed above, the choice of antenna feed unit 
is dependent upon the frequency band required. 
Series 7-28 twin channel emergency guard 
receivers. These small receivers are designed to 


provide a completely self-contained homing system at 
VHF and UHF distress frequencies. 

Series 7-60 complete homing adaptors. These are 
combinations of Series 7-27 indicator feed units and 
Series 7-25 antenna feed units packaged in one small 
module. 


Specifications 
Weight: less than 1 kg 
Power: 28 V DC, 500 mA max 


Status 
More than 700 systems are in service with military and 
commercial operators worldwide. 


Contractor 
Chelton (Electrostatics) Ltd. 


VERIFIED 


Series 700 Sonobuoy and VHF 
Homing Receivers 


Series 700 receivers are frequency synthesised dual- 
bandwidth VHF receivers designed to form part of a 
system to provide port and starboard and fore and aft 
VHF homing with automatic on-top indication. The dual 
bandwidth permits reception of 25 kHz spaced signals 
when in the narrowband mode or 375 MHz spaced 
sonobuoy signals in the wideband mode. An audio out- 
put is available to provide aural port-starboard homing 
and recognition of amplitude modulated signals. 

The Series 700 was developed from, and embodies 
technology and subsystems used in, the Chelton Sys- 
tem 7 VHF/UHF homing systems, of which more than 
300 are in service for worldwide military and civil oper- 
ations. A complete system comprises four LRUs plus 
antennas, and features frequency synthesised dual 
bandwidth operation, up to 99 preset channels with full 
OTPI interface, low weight and small size. 


BZA 


Tefol 


Specifications 

Type 700 receiver 

Weight: 1.325 kg 

Power supply: 28 V DC, 500 mA 
Frequency: 

(Type 700-1) 100.00-173.500 MHz, 
(Type 700-2) 117.975-173.975 MHz 


Type 710 control unit 

Weight: 0.98 kg 

Power supply: 22-31.5 VDC,<1.0A 
Frequency: 

(Type 710-1) 100.00-159.975 MHz, 
(Type 710-2) 117.975-173.975 MHz 
Channel mode frequency: 

(Type 710-1) 136.00-173.500 MHz, 
(Type 710-2) 136.00-173.500 MHz 


Status 

Chelton 700 receivers have been ordered by the Bris- 
tow Helicopters, the Helicopter Services (Navy), the 
Royal Navy, the Royal Norwegian Navy and the Royal 
Swedish Navy. 


Contractor 
Chelton (Electrostatics) Ltd. 


VERIFIED 


Series 730 Sonobuoy Homing and 
Channel Occupancy System 


The Series 730 99-channel sonobuoy homing and 
channel occupancy system operates over the fre- 
quency range 136.000 to 173.500 MHz and has hom- 
ing or channel occupancy independent modes of 
operation. 

In the homing mode the system supplies azimuthal 
information so that the aircraft may be flown overhead 
a sonobuoy. Additional information indicates whether 


The Chelton 730 sonobuoy homing and channel occupancy system comprises (left, top to bottom) the 
Type 731-1 homing/channel occupancy switch, the Type 733-1 fore and aft switch coupler, the Type 
732-1 azimuth switch coupler, (centre) the Type 730-1 radio receiver and (right) the Type 734-1 receiver 


mounting tray 
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the sonobuoy is ahead or astern of the homing aircraft. 
This information is further decoded to give an indi- 
cation of the instant the aircraft passes overhead the 
sonobuoy. 

In the channel occupancy mode the receiver mea- 
sures the received signal strength to show when a 
selected channel is clear for the reception of sonobuoy 
signals. 

The system comprises eight LRUs: the Type 730-1 
radio receiver, Type 731-1 homing/channel occupancy 
switch, Type 732-1 azimuth switch coupler, Type 733-1 
fore and aft coupler, Type 734-1 receiver mounting tray, 
azimuth antenna assembly, fore and aft antenna 
assembly and channel occupancy antenna assembly. 

The centre of the system is the radio receiver which 
interfaces the system to the aircraft via a dual- 
redundant MIL-STD-1553B databus. The databus pro- 
vides the means for the external control of the system. 
System responses to the control commands are output 
on the databus for use by other equipments. Control of 
the other LRUs of the sonobuoy homing and channel 
occupancy system is achieved by discrete connections 
to the radio receiver. 

When a command is received from the databus to 
operate in the channel occupancy mode, the radio 
receiver provides the necessary control signals to dis- 
able the azimuth and fore and aft switch couplers. A 
control signal to the homing/channel occupancy 
switch connects the RF input of the receiver to the 
channel occupancy antenna assembly. The receiver 
cycles through channels as designated by the mission 
computer and provides information on the databus 
channel status, together with received signal strength. 

When a command is received from the databus 
to operate in the homing mode, the radio receiver 
provides the necessary control signals of the azimuth 
and fore and aft switch couplers to switch the RF 
input of the radio receiver between the antenna 
assemblies. 

The concept employed for homing is that the output 
from a pair of antennas spaced by approximately a 
quarter of a wavelength will be subject to a phase differ- 
ence proportional to the direction of arrival of the 
received signal. The action of the switch couplers is to 
switch between the antennas and provide a phase 
modulated signal. The couplers convert these phase 
modulated signals into amplitude modulated signals 
suitable for detection by an AM receiver. The sense and 
amplitude of the modulation are proportional to the 
direction of arrival of the received signal. 

The radio receiver selects the wanted signal and 
decodes the modulation to obtain homing information. 
The homing information is processed to provide the 
necessary damped responses for output to homing 
indicators. An on-top output is generated at the instant 
when the aircraft passes directly overhead a sonobuoy. 
This processed homing data is output on the databus 
for use by other equipments. 

BITE is capable of diagnosing 95 per cent of all 
defects to LRU level. 


Specifications 
Weight: 
(all LRUs) 8 kg 


Status 
The 730 has been selected for the Westland/Agusta 
EH 101 Merlin ASW helicopter. 


Contractor 
Chelton (Electrostatics) Ltd. 


VERIFIED 


Acoustic Data Vessel 
Identification, Classification and 
Expert Subsystem 


The Acoustic Data Vessel Identification, Classification 
and Expert (ADVICE) subsystem assists the acoustic 
operator in interpreting the ever-increasing quantity 
and quality of data output by the prime acoustic sys- 
tem. ADVICE separates the data into vessel types, pro- 
viding a detailed classification of possible targets in an 


easily assimilable graphic presentation. The classifi- 
cation includes the allocation of frequency lines to com- 
ponent parts of the vessel and, where a definitive 
classification is not possible, a list of possibilities is 
produced with an associated confidence level. The 
operator may choose to input his own match of signals 
to vessel attributes and this data will be used by 
ADVICE to reclassify the vessel. ADVICE will then 
assign a level of confidence in that reclassification. 
ADVICE can be embedded either in the prime 


acoustic processor on board the aircraft or installed as 
separate hardware. 


Contractor 
GEC-Marconi Avionics, Rochester. 


VERIFIED 
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AQS-901 Series Acoustic 
Processing Systems 


The GEC-Marconi Avionics AQS-901 sonobuoy pro- 
cessing system is installed in both the Royal Air Force 
Nimrod MR. Mk 2 and the Royal Australian Air Force 
Lockheed P-8C Orion MPA and first entered service in 
1979. The AQS-901 is able to handle data from all types 
of sonobuoys in the NATO inventory. This includes 
advanced sonobuoys, such as Barra, CAMBS and 
VLAD. 

Every aircraft contains two AQS-901 systems, each 
with two CRT displays and two hard-copy displays. A 
fifth display, for systems management, shows data 
from either system. Control and interrogation of pro- 
cessor data is achieved using a keyboard, roll ball and 
cross-wire cursor. 

A series of software and hardware updates over the 
past 10 years has enabled the AQS-901 to continue to 
satisfy current ASW performance requirements fully. 


Status 

In service. AQS-901 equips over 30 Royal Air Force 
Nimrod MR. Mk 2s and 20 Royal Australian Air Force 
P-3C Orions. Deliveries were completed in Autumn 
1986. Software and hardware product improvement 
programmes which include the development of colour 
broadband processing techniques will continue for 
several years. 


Contractor 
GEC-Marconi Avionics Ltd, Rochester. 


VERIFIED 


The AQS-901 in an RAF Nimrod 


MR. Mk 2 


installation 


AQS-902/AQS-920 Series 
Acoustic Processors 


The AQS-902 and its export variants, the AQS-920 
Series, have been designed for ASW helicopters, mari- 
time patrol aircraft and small ships. This range of light- 
weight and versatile systems will handle data from all 
current and projected NATO inventory sonobuoys and 
will interface with a wide range of 31 or 99 RF channel 
sonobuoy receivers. An AQS-902/920 Series can pro- 
cess and display up to eight buoys or a combination of 
sonobuoys and dipping sonar simultaneously. The 
modular structure of the AQS-902/920 Series allows 
systems to be tailored to specific customer require- 
ments. The signal processor unit converts received 
sonobuoy signals into digital form, carries out the 
necessary filtering and analysis, and processes the 
data into suitable form for display. It is packaged in a 
1 ATR(S) box. Colour acoustic data is displayed on a 
CRT or electrographic paper chart recorder. Either or 
both may be specified, but the CRT display requires a 
post-processor unit to prepare data for presentation 
and provides many additional operator aiding facilities. 
The operator uses a key panel and roll ball or stiff stick 
cursor control device to specify processing modes and 
display formats, measure and extract information and 
access the wide range of automatic and semi- 
automatic system facilities. 

The AQS-902/920 offers numerous processing and 
display facilities including simultaneous passive and 
active processing, wide and narrowband spectral 
analysis, broadband correlation, CW and FM active 
modes, passive auto alerts, Doppler fixing, calculation 
of target range and speed, bathythermal processing 
and ambient noise measurement. Additionally, the sys- 
tem provides automatic tracking and calculation of line 


frequency, target bearing and range and signal-to-noise 
ratio. 

GEC-Marconi Avionics claims that a unique feature 
of these systems is the acoustic localisation plot which 
presents the operator with a geographical plot of sono- 
buoy bearing and range information. 


Status 

Configurations of this system are in service with the 
Royal Navy, the Royal Swedish Navy, the Indian and Ital- 
ian navies. Further variants have been sold to Grumman 
for S-2(T) Turbo Tracker aircraft. 

More than 150 AQS-902G/DS systems in service with 
the Royal Navy’s Sea King Mk 5 and Mk 6 ASW helicop- 
ters, and as an updated to the AQS 9025 in Sea King 
Mk 6. 


Contractor 
GEC-Marconi Avionics, Rochester. 


VERIFIED 


AQS-903/AQS-930 Series 
Acoustic Processors 


The AQS-903 and its export variants, the AQS-930 
Series, are new additions to the GEC-Marconi Avionics 
acoustic processors. AQS-903/930 Series systems can 
process and display all current and projected sono- 
buoy types, as well as dipping sonar. 

AQS-903/930 Series systems make extensive use of 
distributed processing, and incorporate the latest com- 
ponent and custom chip technology to provide opti- 
mum performance. Modularity enables systems to be 


The Royal Navy EH 101 Merlin ASW helicopter 


The AQS-902G/DS installation in a Royal Navy Sea King Mk 6 


configured to specific customer requirements for pro- 
cessing between 8 and 32 sonobuoys. Full 360° surveil- 
lance is provided with sector coverage offering 
additional classification and/or tracking analysis to 
allow smooth transition from one mission phase to 
another, irrespective of the buoy type in use. System 
control is achieved by using a simple control panel with 
multifunction keys and a cursor control device. All 
analysis and display cues are in plain language, requir- 
ing a minimum of operator training. 

AQS-903/930 systems will interface (via either 
ARINC 419/429 or MIL-STD-1553B buses) to other 
avionics systems responsible for sonobuoy launching, 
navigation, tactical tracking and weapon release. 


Status 
Selected for the Royal Navy EH 101 Merlin helicopter. A 
production order for 44 systems has been received. 


Contractor 
GEC-Marconi Avionics, Rochester. 


VERIFIED 


ASN-900 Series Tactical 
Processing Systems 


The ASN-900 Series tactical processing systems pro- 
vide facilities to correlate and process data for display 
from the wide variety of sensors and navigation systems 
installed in modern maritime patrol aircraft, ASW/ASV 
helicopters and AEW aircraft. The system enables the 
tactical co-ordinator to display data in an easily assimi- 
lated form and assist in the solution of complex navi- 
gation, intercept and attack problems. ASN-902 and 
924 systems, which are based on AQS-902/920 


The GEC-Marconi Avionics integrated mission 
avionics suite in a Sea King Mk 42B 


hardware, have a flexible design which makes them 
readily adaptable for use as the central element in an 
integrated mission management system. It can replace 
the variety of individual sensor system control and dis- 
play units with common integrated units, providing flexi- 
bility of operation. Standard ARINC 419, 429 and 
MIL-STD-1553B data interfaces allow installation as 
original equipment or as a retrofit. 

Systems integration considerably improves the 
efficiency and flexibility of any mission avionics suite, 
minimises the weight of combinations of multiple sen- 
sors and simplifies logistic and training problems with 
common control units and multipurpose displays. GEC- 


Marconi Avionics can offer various levels of systems 
integration, extending to a totally integrated mission 
management system. The company has carried out 
systems integration for the advanced Sea King Mk 42B. 
This programme incorporates an AQS-920 Series 
acoustic processor and, as its core element, an 
ASN-902 tactical processing system. 

The ASN-902 system, in service in Sea King Mk 42B 
helicopters, has a monochrome display, whereas the 
ASN-924, which is in production, has a colour display to 
enhance the information presented to the tactical 
co-ordinator. A totally new series, designated ASN-990 
has been developed. These systems use Motorola 
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68000 Series microprocessors and_ high-resolution 
colour displays with picture-in-picture capability. 


Status 

The ASN-902 tactical processing system is in service in 
the Sea King Mk 42B. The ASN-924 is in production 
and the ASN-990 is under development. 


Contractor 
GEC-Marconi Avionics, Mission Avionics Division, 


Rochester. 


UPDATED 


AA34030 Sonobuoy Command 
Transmitter 


The AA34030 sonobuoy command transmitter is a vari- 
ant of the GEC-Marconi, Basildon AD 3400 VHF/UHF 
transmitter/receiver which has been in full production 
for a number of years. This variant has been developed 
in conjunction with GEC-Marconi Avionics, Rochester 
for the AQS-903 acoustic processing system and is cur- 
rently in service with several air forces around the 
world. 


The equipment is a UHF transmitter which has been 
specifically developed to provide the RF downlink 
between an airborne acoustic processing system and 
active sonobuoys. The transmitter provides AM or FM 
analogue or digital communications over the frequency 
range 282 to 292 MHz with channel increments of 
25 kHz, although for normal sonobuoy operations 
50 kHz is used. Control of the transmitter is via an 
ARINC 429 digital data highway and a number of dis- 
crete inputs. Control information is normally provided 
by the acoustic processing system, although a discrete 
control unit can be provided. 


Specifications 
Dimensions: 194 x 125 x 256 mm 
Weight: 6 kg max 


Status 
In production for the Royal Navy EH101 Merlin 


helicopter. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


Type 2069 Sonar 


The Type 2069 sonar helicopter dunking system is 
installed in Sea King helicopters. It provides full 360° 
coverage and is understood to be effective at ranges up 
to 7,300 m. Full azimuth coverage is provided in 
stepped fashion over 90° arcs progressively, but man- 
ual control allows the operator to concentrate on any 
particular sector. The system is programmed to under- 
take an automatic search. The operator is provided with 
audio, visual Doppler and visual sector sonar infor- 
mation, and close contact maintenance is provided for 
the tracking of nearby targets and those at greater 
depths. 

The sonar may be employed for either surveillance or 
attack control, or for both simultaneously. Pulse length 
and detection range settings are operator-selectable to 
optimise the system according to sea conditions and 
the tactical situation. 

The Type 2069 sonar is the latest upgrade of the 


The Type 2069 dunking sonar sensor 


195M employing new solid-state transmitters and witha 
longer cable. The sonar transducer has been re- 
engineered to provide a greater operating depth and is 
now integrated with the AQS-902 G/DS acoustic 
system. 

The total system is the first in-service sonar with sim- 
ultaneous control, processing and display of sono- 
buoys and sonar. It is installed in the Royal Navy Sea 
King Mk 6. 


Status 

Type 2069 is now in service with the Royal Navy and 
several other navies. In June 1989, Ferranti Computer 
Systems announced a UK MoD contract for 44 sets of 
submersible units and suspension cables for the Type 
2069. 


Contractors 
GEC-Marconi Sonar Systems Division. 
Ferranti-Thomson Sonar Systems UK Ltd. 


UPDATED 


Cormorant Sonar 


The Cormorant lightweight dipping sonar has been 
developed by GEC-Marconi Naval Systems to provide a 
low-frequency active and passive acoustic sensor cap- 
able of high-performance levels, typically twice that of 
existing systems. When combined with a suitable 
acoustic processor, Cormorant provides an integrated 


Cormorant on-trial from Sea King courtesy Canadian DND 


system which complements the area surveillance of 
modern sonobuoys to provide the maximum tactical 
freedom for the ASW helicopter. 

The advanced design of Cormorant overcomes the 
size and weight constraints that have limited the oper- 
ational performance of previous generations of dipping 
sonar. Its all-up weight of 220 kg has extended the 
sonar option to smaller helicopters down to 4,000 kg in 
overall weight. 

The Cormorant design is based on an expanding 
array provided by a simple folding construction, which 
achieves a large acoustic receive aperture with a small 
volumetric configuration. The hydrophone array is 
housed within the protection of the submersible unit for 
stowage in the aircraft and during deployment and 
retrieval operations. Once the submersible unit has 
reached its operating depth the hydrophone array is 
powered out to its operating position. 

The projector array, hydrophone array, interface 
electronics and auxiliary sensors are carried in the 
submersible body in a modular configuration. 

The compact transducer body design, constructed 
of high-strength corrosion-resistant titanium alloys, 
achieves a hydrodynamic profile, ensuring low drag 
and stable deployment and recovery. Aerodynamic 
stability enables flight at the trail at maximum cruising 
speed and a minimum winding load gives short 
recovery and deployment times and long cable life. 

Deployment speed is 3.7 m/s and recovery speed is 
5.4 m/s. Cormorant operates between 15 and 457 m. It 
is an omnidirectional system, with a 360° field of view 
and provides multifrequency active acoustics and 


1996 
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broadband passive acoustics. For communications 
it is compatible with AN/UQC-1 and AN/WQC-501 
underwater communications systems. 


Status 


Cormorant has successfully completed a full 


technology demonstrator programme for the Royal 
Navy as well as foreign weapons evaluation and air- 
borne low-frequency sonar demonstrations for the US 
Navy. It has been integrated with the UYS-503 pro- 
cessor as part of the AN/AQS-503 HAPS system and 
delivered to the Canadian Forces. 


Contractor 
GEC-Marconi Sonar Systems Division. 


UPDATED 


R605 Sonobuoy Receiving Set 


The R605 sonobuoy receiver is in use on the Royal 
Navy EH 101 Merlin ASW helicopter. The receiver 
amplifies and demodulates FM sonobuoy trans- 
missions and provides the output to the acoustic pro- 
cessor for analysis and display. It provides coverage of 
99 RF channels and is mechanically interchangeable 
and connector compatible as a direct replacement for 
the AN/AAR-75 without aircraft harness change. 

For applications where the receiving sets must be 
mounted at a distance from the receiving antenna, a 
remote preamplifier is provided. MIL-STD-1553B 
control is available. Control functions include RF chan- 
nel selection, sonobuoy type for optimal bandwidth 
control, RF level reporting and self-test initiation and 
reporting. 

The R605 receiver features a large RF dynamic range 
and high sensitivity over a broad base bandwidth. In 
addition, the receiver provides a wide, linear phase, 
audio output with close uniformity between each of the 
four audio channels. Digital sonobuoy data undergoes 
matched filter detection and clock regeneration in the 
receiver. Differentially driven clock and data signals are 
available for each of the four channels at any of the data 
rates and code functions. 


Specifications 

Dimensions: 159 x 351 x 232 mm 

Weight: 10 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 100 VA 
max 


Frequency: 136-173.5 MHz 

Channels: 99 RF, 4 acoustic 

Interfaces: MIL-STD-1553, RS-422, ARINC 429 
Reliability: >2,000 h MTBF 


Status 

In service on Royal Air Force Nimrod MR. Mk 2 and 
Royal Australian Air Force P-3C Orion aircraft and 
selected for the Royal Navy EH 101 Merlin helicopter. 


Contractor 
Ultra Electronics, Sonar and Communication Systems. 


R612 On-Top Position Indicator 


The 99-channel R612 On-Top Position Indicator (OTPI) 
offers flexibility and is designed to operate with a variety 
of direction-finding antennas and various control 
options, including RS-422, MIL-STD-1553B via the 
R605 receiver or a manual control box. The OTPI prod- 
uces an adequate signal strength indication when the 
RF signal input level is sufficient for reliable direction- 
finder operation. The design is compatible with all 
known sonobuoys and incorporates BIT facilities. 


Specifications 

Dimensions: 126 x 135 x 78 mm 

Weight: 2.16 kg 

Power supply: 115 V AC, 400 Hz, single phase, 15 VA 
Interfaces: RS-422, MIL-STD-1553B 

Reliability: >3,000 h MTBF 


The Ultra R605 sonobuoy receiver has been selected for the Royal Navy EH 101 Merlin ASW helicopter 


1995 


Contractor 
Ultra Electronics, Sonar and Communication Systems. 


R613 Sonobuoy Receiver 


The R613 receiver is an improved version of the T843 
receiver, which it supersedes. The receiver amplifies 
and demodulates FM sonobuoy transmissions and pro- 
vides an output to the acoustic processor for analysis 
and display. It is installed in Royal Navy Sea King Mk 6 
ASW helicopters. The receiver operates on four simul- 
taneous channels and has a full 99-channel capability, 
but without the high level of sophisticated BITE pro- 
vided with other Ultra receivers. A dedicated control 
unit and separate RF amplifier for increased signal-to- 
noise performance complete this receiver. 


Specifications 

Dimensions: 194 x 385 x 232 mm 

Weight: 11 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 200 VA max 
Frequency: 136-173.5 MHz 

Channels: 99 RF, 4 acoustic 

Reliability: >1,100 h MTBF 


Status 
In service in Royal 
helicopters. 


Navy Sea King Mk6 ASW 


Contractor 
Ultra Electronics, Sonar and Communication Systems. 


R624 Sonobuoy Receiver System 


The R624 is a multichannel sonobuoy receiver system 
designed to satisfy the requirements of both current 
and future ASW aircraft. It amplifies and demodulates 
FM sonobuoy transmissions and provides the output to 
the acoustic processor for analysis and display. The 
R624 offers excellent RF and acoustic performance 
allied to light weight and compact size. 

The standard configuration R624 system incorpor- 
ates up to 32 acoustic receiver channels and an On-Top 
Position Indicator (OTPI) function. These are plug-in 
assemblies containing advanced electronics and 
software controlled tuning, allowing for the reception of 
RF channels down to 5Hz channel spacing. Each 
hybridised receiver module weighs 0.363 kg and 
incorporates an AM demodulation capability. 

For reference purposes, the R624 receiver provides 
very accurate sonobuoy reference frequency and 
RF level reporting. A sonobuoy reference system is 
available as an option. 


Specifications 

Dimensions: 307.3 x 5,431.3 x 317.5 mm 

Weight: 29-45 kg typically 

Power supply: 115 V AC, 400 Hz, 3 phase 
Frequency: 136-173.5 MHz 

Channels: >500 RF, 16-32 acoustic, OTPI function 
Interfaces: MIL-STD-1553B, RS-422, manual control 
Reliability: dependent on configuration. 


Contractor 
Ultra Electronics, Sonar and Communication Systems. 


UNITED STATES OF AMERICA 


AN/AQS-13 Sonar for Helicopters 


The AN/AQS-13 is a helicopter dunking system, the 
-13B and -13F models being in production. It is one of a 
series of equipments which began with the AN/AQS-10 
in 1985. The AN/AQS-13B is a long-range active scan- 
ning sonar which detects and maintains contact with 


underwater targets through a transducer lowered into 
the water from a hovering helicopter. Opening or clos- 
ing rates can be accurately determined and the system 
also provides target classification information. 

The AN/AQS-13B has significant advantages in oper- 
ation and maintenance over earlier systems. To aid the 
operator, some electronic functions have been 


automated. Maintenance has been simplified by 
eliminating all internal adjustments and adding BITE 
circuits. These advantages were brought about by the 
use of the latest electronic circuits and packaging tech- 
niques, which also reduced system size and weight. 
To enhance detection capability in shallow water and 
reverberation limited conditions, while eliminating false 


alarms from the video display, AlliedSignal developed 
an Adaptive Processor Sonar (APS) for the system. The 
APS is a completely digital processor employing fast 
Fourier transform techniques to provide narrowband 
analysis of the uniquely shaped CW pulse transmitted 
in the APS mode. The display retains the familiar PPI 
readout of target range and bearing, but APS adds pre- 
cise digital readout of the radial component of target 
Doppler. With APS, processing gains of greater than 
20 dB with zero false alarm rates have been measured 
for target Dopplers under 0.5 knots. 

The AN/AQS-13E was the first system to integrate 
APS and sonobuoy processing in a common pro- 
cessor, the sonar data computer. Improvements to this 
system led to the AN/AQS-13F. 

The higher energy transmitted with the longer pulse 
APS mode, combined with the narrowband analysis, 
also substantially improves the figure of merit in the 
non-reverberant conditions typical of deep water oper- 
ations. Measured processing gains for APS under 
ambient wideband noise limited conditions exceed 
7 COB. 

The AN/AQS-13F has been designed to provide 
rapid tactical response against the most advanced 
submarine threats. It is a sister equipment to the AN/ 
AQS-18 (see next item) and is identical in many 
respects. A new transducer, when lowered to depths of 
up to 450m, permits instantaneous range improve- 
ments of over 100 per cent compared to previous sys- 
tems. Very high-speed reeling allows a dip to maximum 
depth to be completed in approximately 3 minutes. The 
powerful omnidirectional transducer providing 
216+1 dB source level is integrated with a sensitive 
directional receiver array providing azimuth resolution 
in asmall rugged unit. The sonar data computer offers 
digital matched filter processing for 200ms and 
700 ms sonar pulses, as well as sonobuoy control and 
processing. The azimuth and range indicator and 
receiver provides a video display for the operator. 


Specifications 

Weight: 

(138A) 373 kg 

(13B) 282 kg 

(13F) 280 kg 

Frequency: 9.25 to 10.75 kHz 

Sound pressure level: 

(13B) 113 dB 

(13F) 216 dB 

Range scales: 1, 3, 5, 8, 12, 20 n miles (0.9, 2.7, 4.6, 
7.3, 11, 18.3 km) 

Operational modes: 

(13A) active 3.5 or 35 ms, MTI, APS, passive, voice 
communications, key communications 

(13F) active 3.5 or 35 ms rectangular pulse, 200 ms or 
700 ms shaped pulse, MTI, passive 500 Hz (bandwidth 
9 to 11 kHz), SSB voice communications on 8 kHz 
Visual outputs: 

(13A) range and bearing 
(13B) range, range rate, 
verification 

Audio output: 

(13A) single channel with gain control 

(13B) dual channel with gain control plus constant level 
to aircraft intercom 
Recorder operation: 
aspect, MAD self-test 
Operating depth: 
(13F) 1,450 ft at 50 ft hover 


bearing and operator 


bathythermograph, range, 


Status 

The AN/AQS-13 is widely used by US forces and 1,000 
sets have been ordered or supplied for the helicopters 
of 15 foreign navies in Europe, Asia, the Middle East 
and South America. The AN/AQS-13F was selected by 
the US Navy and is now in operation on the SH-60F 
carrier-based ASW helicopter. 


Contractor 
AlliedSignal Ocean Systems. 


AN/AQS-18 Sonar for Helicopters 


The AN/AQS-18 is a helicopter long-range active 
scanning sonar. The system detects and maintains 
contact with underwater targets through a transducer 
lowered into the water from a hovering helicopter. 
Active echo-ranging determines a target’s range and 
bearing and opening or closing rate relative to the 


The AN/AQS-18(V) deployed from a German Navy 
Westland Lynx Mk 88 helicopter 


aircraft. Target identification information is also 
provided. 

The AN/AQS-18 is an advanced version of earlier 
dunking sonars made by AlliedSignal and includes digi- 
tal technology, improved signal processing and 
improved operator displays. The system consists of a 
small high-density transducer with a high sink and 
retrieval rate, a built-in multiplex system to permit use of 
a single conductor cable, a 330 m cable and compat- 
ible reeling machine and a lightweight transmitter built 
into the transducer package. The Adaptive Processor 
Sonar (APS), which provides enhanced performance in 
shallow water areas, is an integral part of the system. 

The AN/AQS-18 offers a number of improvements 
over earlier dipping sonars. These include increased 
transmitter power output to give longer range, high- 
speed dip cycle time and reductions in weight of all 
units. 

The APS increases detection capability in shallow 
water and reverberation-limited conditions, while elim- 
inating false alarms from the video display. The APS isa 
digital processor which uses fast Fourier transform 
techniques to provide narrowband analysis of the 
uniquely shaped CW pulse transmitted in the APS 
mode. The PPI display retains the normal readout of 
target range and bearing. 

The APS processing gain improvement over the nor- 
mal AN/AQS-18 analogue processing is 20 dB for a 
2 knots target and 15 dB for a 5 knots Doppler target. 
The higher energy transmitted with the longer pulse 
APS mode, combined with the narrowband analysis, 
also improves operation in the non-reverberant con- 
ditions more typical of deep water. The gain improve- 
ment outside the 10 knots or greater high reverberation 
zone under wideband noise-limited conditions exceeds 
7 dB. 

The latest version is the AN/AQS-18(V) which is 
available with both 300 and 450 m length cables. 


Specifications 

Weight: 252 kg plus 13.3 kg for APS 

Frequency: 9.23, 10, 10.77 kHz 

Sound pressure level: 217 dB/uPa/yd (0.9 m) 

Range scales: 1,000, 3,000, 5,000, 8,000, 12,000, 
20,000 yds 
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Modes: 3.5 or 35 ms pulse (energy detection) and 200 
or 700 ms pulse (narrowband analysis) 

Visual outputs: range, range rate, bearing, operator 
verification 

Audio output: dual channel with gain control plus con- 
stant level to aircraft intercom 

Recorder operation: bathythermograph, 
ASPECT, MAD, BITE 

Operating depth: 330 m 


range, 


Status 

In production and in service with the German, Greek, 
Itailian, Japanese, Portuguese, Spanish, Taiwanese 
and US navies on Lynx, SH-3, SH-60J and S-70C(M)-1 
helicopters. 


Contractor 
AlliedSignal Ocean Systems. 


AN/AQS-18(V) Dipping Sonar 
System 


The AN/AQS-18(V) is the export version of the AN/ 
AQS-13F helicopter dipping sonar. These systems 
employ a transducer which is lowered into the water 
from a hovering helicopter to detect and maintain 
contact with underwater targets. Active echo-ranging 
determines target range and bearing, and opening and 
closing rate relative to the helicopter. Target 
classification indications are also provided. 

The AN/AQS-18(V)/13F Series of dipping sonars is 
specifically designed for ASW helicopters where great 
mobility is required for fast reaction. AN/ 
AQS-18(V)/13F equipped helicopters are well-suited 
for redetection of contacts, target localisation and 
weapon delivery against shallow and deep water 
threats. ASW helicopters are often required to search 
areas which are difficult for other sensor platforms, 
including shallow water with high noise areas, coastal 
regions, constrained passages, high-density shipping 
lanes and areas of concentrated naval activity. 

Features of the Series include high source level to 
provide long-range, shallow water signal processing for 
high reverberation areas, capability to control, process 
and display sonobuoys in a single integrated system, 
high-speed reeling machine to achieve maximum 
depth and retrieval within three minutes and adaptable 
reeling machine designs compatible with a wide range 
of helicopters. 

AN/AQS-18(V)/13F systems include digital tech- 
nology, improved signal processing, extensive use of 
hybrid integrated circuits and improved operator 
displays. 


Specifications 

Weight: 275 kg total 

Frequency: 9.23, 10.003 and 10.744 kHz 

Sound pressure level: 217 +1 dB/uPa/yd (0.9 m) 
Range scales: 0.9, 2.7, 4.6, 7.3, 11, 18 km 
Modes: 

(active) 3.5, 35 ms pulses, 200, 700 ms shaped pulses 
(passive), (communicate) SSB at 8 kHz 

Raise speed: 6.7 m/s average 

Lower speed: 4.9 m/s 

Water exit speed: 1.5 m/s 


Contractor 
AlliedSignal Ocean Systems. 


AQS-18A Dipping Sonar System 


The AQS-18A dipping sonar system represents a devel- 
opment of the medium frequency AN/AQS0-18(V) dip- 
ping sonar. The dome control, reeling machine and 
transducer of the AN/AQS-18(V) have been interfaced 
with a powerful digital processor, control unit and col- 
our display. The advanced processing brings greater 
performance through high-resolution digital process- 
ing, greater contact memory space and the flexibility to 
increase the number of sonar beams, type and length 
of pulses and menus of operator displays. 

The AQS-18A has additional pulse lengths of 1.6, 3.2 
and 4 seconds. The longer pulses put more energy on 
the target and provide higher Doppler resolution for 
maximum performance in high reverberation shallow 
water conditions. An FM mode is available for 
extremely low Doppler target detection and maximum 
range resolution. The total ASW system improvement 
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of the AQS-18A is 14 dB over current systems and can 
provide more than four times the area search rate of the 
AN/AQS-18(V). 

The AQS-18A has spare processing power and 
space for additional processing features such as 
computer-aided detection and classification, multi- 
sensor target fusion, embedded training and perform- 
ance prediction based on environmental data collected 
during past or current missions. MIL-STD-1553 databus 
protocol facilitates integration with other aircraft sub- 
systems and components. BIT eases support and 
boosts availability. The new weapon-replaceable 


assemblies have a significantly higher MTBF than 
current systems. 


Specifications 

Weight: 265 kg total 

Frequency: 9.23, 10.003, 10.774 kHz 

Sound pressure level: 217 +1 dB/uPa/yd (0.9 m) 
Range scales: 0.9, 2.7, 4.6, 7.3, 11, 18, 29 km 
Operating depth: 440 m 

Modes: 

(active) 3.5, 35 msec pulses, 0.2, 0.7, 1.6, 3.2, 4s 
shaped; 


0.625 s FM, (passive), (obstacle avoidance), (communi- 
cate) SSB at 8 kHz 

Raise speed: 6.7 m/s average 

Lower speed: 4.9 m/s 

Water exit speed: 1.5 m/s 


Status 
The AQS-18A is in production and has been delivered 
to the Italian Navy. 


Contractor 
AlliedSignal Ocean Systems. 


Digital Processing Display System 


The Digital Processing Display System (DPDS) is an 
operational Commercial Off-The-Shelf (COTS)-based 
maritime patrol mission avionics system. It includes 
integrated workstations that provide open architecture 
design to accommodate growth, high-speed data pro- 
cessing with selectable CPUs offering 12 to 60 Mips, 
software configurable controls providing interfaces to 
customer-specified sensors using MIL-STD databus 
technology and high-resolution displays. 

The DPDS has the flexibility to be integrated into a 
wide range of airborne, ship and ground platforms. The 
open architecture design employs Ethernet, fibre optic 
and MIL-STD-1553B databuses for system display and 
control. VLSI technology is used extensively to reduce 
power and weight requirements. Features and benefits 
include the ability to integrate, control and display a 
wide variety of maritime patrol sensors, flexibility to 
meet demanding and changing requirements and sup- 
portability, including growth capacity without redesign. 

The integrated display and controls provide reconfig- 
urable mission stations to facilitate crew co-ordination 
and provide redundancy, task integration to enhance 
system efficiency and flexibility, automated decision 
aids to allow for increased mission data, access to a 
common mission database, increased mission endur- 
ance and improved reliability, maintainability and 
supportability. ; 


Status 

Boeing maritime patrol systems are flying with aircraft 
of the Royal New Zealand Air Force and Indonesian Air 
Force on aircraft such as the P-3 and Boeing 737. 


Contractor 
Boeing Defense & Space Group. 


UPDATED 


The Boeing Digital Processing Display System 


1995 


Tactical Data System 


The Collins Tactical Data System (TDS) is installed on 
the Royal Australian Navy’s Role Adaptable Weapons 
System (RAN/RAWS), the Sikorsky S-70B-2 Seahawk 
helicopter. With this system the Seahawk can perform 
ASW missions with three crew members, do all sensor 
processing on board the aircraft, locate, classify and 
prosecute targets autonomously and transfer target 
data automatically via digital datalink. 

The Collins TDS consists of a tactical display unit, a 
horizontal situation video display, a multifunction key- 
board for communication navigation and identification 
management, an advanced mission adaptable compu- 
ter, a data loader that simplifies the preflight mission 
preparation and a datalink to transfer target and 
mission data. 

The S-70B-2 with the Collins TDS has the capability to 
assist the crew in making tactical decisions auton- 
omously and each crew member has access to virtually 
all tactical data. That implies greater situational aware- 
ness, so that the entire mission can be flown by three 
crewmen. System functions include navigation, flight 
plan management, datalink, tactical display and 
databus controller. 

The tactical display unit is a multifunction display 
which provides an integrated pictorial representation of 
processed sensor information to the tactical co- 
ordinator and sensor operator. As it is raster driven, 
there is no limit to the amount of information that can be 
displayed. Two identical, yet independent, 8 x 8 in (203 
x 203 mm) CRTs display standard naval combat data 
system symbology and various special display icons in 


The Collins tactical data system is in service on the Royal Australian Navy Sikorsky S-70B-2 Seahawk 


helicopter 


1995 


the presentation of the tactical plot. Crew members use 
multifunction slew controllers to select symbols to pro- 
vide access to the various display functions and to des- 
ignate displayed data to the system. There are no 
complicated or extensive sets of buttons and switches 
to master and during a mission the crew can concen- 
trate on the tactical display, not on managing a host of 
individual subsystems. 


A powerful mission adaptive computer links all the 
aircraft sensors and displays via a Collins MIL- 
STD-1553B multiplex databus management system. A 
very efficient functionally redundant integrated design 
places specific emphasis on maintaining a consistently 
high mission success’ rate through graceful 
degradation. 
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Status 
In service on the Royal Australian Navy Sikorsky 
S-70B-2 Seahawk helicopter. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARS-3 Sonobuoy Reference 
System 


The AN/ARS-3 is a major part of the Update II improve- 
ments to the US Navy’s Lockheed P-3C ASW aircraft. 
Comprising 10 blade antennas and a _ receiver- 
converter, the system provides for the passive detec- 
tion and location of sonobuoys transmitting on 31 stan- 
dard channels. The system uses the P-3C’s Univac 
CP-901 computer for processing and display. It uses 
the aircraft’s inertial navigation system to determine the 
geographical position of the buoys. In conjunction with 
the CP-901, the AN/ARS-3 can locate a faulty module 
95 per cent of the time. Unlike the AN/ARS-2, the 
system needs no cooling air. 


Specifications 

Dimensions: 279 x 546 x 311 mm 
Weight: 

(including antennas) 35.8 kg 
(receiver-converter only) 24.5 kg 
Power supply: 115 V AC, 150 W 
Temperature range: —54 to +71°C 
Cooling air: none 

Vibration: MIL-T-5422E 
Environmental: MIL-E-5400 
Reliability: 1,000 h MTBF 


Status 
In service on Lockheed P-3C Orions flown by the US 
Navy, Australia, Japan and the Netherlands. 


Contractor 
Cubic Defense Systems Inc. 


AN/ARS-4 Sonobuoy Reference 
System 


The AN/ARS-4 is a modified version of the AN/ARS-2 
designed for the Lockheed S-3B ASW aircraft. It is retro- 
fitted into all S-3 aircraft in the US Navy inventory. The 
unit’s updated electronics provide improved perform- 
ance, reliability and maintainability, as well as the ability 
to locate sonobuoys operating on the 99 sonobuoy 
channels. 


Specifications 

Dimensions: 222 x 229 x 483 mm 
Weight: (receiver-converter only) 15.9 kg 
Power supply: 115 V AC, 150 W 
Temperature range: —54 to +71°C 
Cooling air: 0.24 kg/m 

Vibration: MIL-T-5422E 


Environmental: MIL-E-5400 
Reliability: (SBR only) 2,862 h MTBF 


Status 
In service in US Navy Lockheed S-3 aircraft. 


Contractor 
Cubic Defense Systems Inc. 


AN/ARS-5 Sonobuoy Reference 
System 


Designed for the Lockheed P-3C Update Ill, Cubic’s 
AN/ARS-5 is an improved version of the AN/ARS-3. It 
has 99-channel capability as well as advanced design 
and built-in expansibility for such additional capabilities 
as anti-jamming, communications intelligence and 
search and rescue. The AN/ARS-5 incorporates the lat- 
est advances in self-test antenna radiation and built-in 
test equipment; the key difference between the ARS-5 
and the other systems in the series is that it incorpor- 
ates an embedded computer, while the others rely on 
computing within the aircraft. 


Specifications 

Dimensions: 279 x 546 x 311 mm 
Weight: 

(including antennas) 35.8 kg 
(receiver-converter only) 24.5 kg 
Power supply: 115 V AC, 150 W 
Temperature range: —54 to +71°C 
Cooling air: none 


Vibration: MIL-T-5422E 
Environmental: MIL-E-5400 
Reliability: 1,000 h MTBF 


Status 
In production for the US Navy’s Lockheed P-3C Update 
Ill programme. 


Contractor 
Cubic Defense Systems Inc. 


Stand-Alone Sonobuoy Reference 
System 


Under an independent research and development pro- 
gramme, Cubic is developing a stand-alone Sonobuoy 
Reference System (SRS) that can allow virtually any 
fixed-wing aircraft or helicopter to have full SRS cap- 
abilities. This unit will incorporate such additional fea- 
tures as anti-jamming, DME, COMINT and search and 
rescue. Other features include self-calibration and 
built-in fault isolation for easier maintenance. 

This stand-alone capability can be incorporated into 
either the AN/ARS-4 or the AN/ARS-5 chassis and can 
interface with any aircraft databus. Using its own 
embedded computer system, the system can operate 
in both active and passive modes with sonobuoys 
operating on up to 99 channels. 

Performance specifications for the stand-alone SRS 
are identical to those for the AN/ARS-5 system. 


Contractor 
Cubic Defense Systems Inc. 


US Navy Lockheed S-3B Viking ASW aircraft are equipped with Cubic AN/ARS-4 sonobuoy reference 
systems 


AN/AKT-22(V)4 Telemetry Data 
Transmitting Set 


The AN/AKT-22(V)4 system relays up to eight channels 
of sonobuoy data from an ASW helicopter to a ship. It 
comprises the T-1220B transmitter-multiplexer, the 
C-8988A control indicator, an AS-3033 antenna and a 
TG-229 actuator. The sonobuoy signals are received by 
dual AN/ARR-75 radio receiving sets and passed into 
the transmitter-multiplexer. The control indicator has 
four trigger switches, each of which disables two data 
channels. Composite trigger tones are brought into the 
multiplexer separately via the control indicator and 
combined with the sonic data channels and the single 
voice channel. The resulting FM signal is used to 
modulate the transmitter. 

The data transmitting set has a DIFAR operating 
mode in which the extra voice channel is inoperative 
and the composite FM modulating signal is discon- 
nected from the transmitter input. Two DIFAR sono- 
buoy transmissions enter the transmitter-multiplexer on 


dedicated channels. After conditioning in an amplifier- 
adaptor, the DIFAR signal is split into two components: 
DIFAR A and DIFAR B. The A signal is conditioned ina 
low-pass filter, while the B signal drives a variable-cycle 
oscillator centred at 70 kHz, and then passes througha 
bandpass filter. The two filter outputs are combined lin- 
early, and the resulting composite modulation signal 
drives the transmitter. A switch on the controller indi- 
cator controls whether the normal sonic or composite 
DIFAR signals are transmitted. 

The AS-3033 antenna has two sections: a VHF 
element for receiving the sonobuoy signals and a UHF 
part which sends the multiplexed data down to the ship. 
The ship receives the information on an AN/SKR 
telemetric data receiving set. 


Specifications 

Power supply: 115 V AC, 3-phase, at 0.85 A, 1.5 A, and 
1 A respectively 

Warm-up time: <1 min in standby mode < 15min 
under environmental extremes 


Operating stability: >100 h for continuous or intermit- 
tent operation 

Frequency: 2,200-2,290 MHz, 1 of 20 switch-selectable 
S-band channels 

Multiplexer inputs: 

(a) 8 sonar data channels (7 with 10-2,000 Hz band- 
width; 1 with 10-2,800 Hz), at 0.16-16 V 

(b) 4 sonar trigger channels, 26-38 kHz, at 1-3 V 

(c)1 voice channel, 300-2,000 Hz bandwidth, at 
0-0.25 V 

(d) 2 composite DIFAR channels, 10-2,000 Hz band- 
width at 3-6 V or 10.6 V 

Channel phase correlation: difference in phase delay 
between any 2 passive data channels < 1° (10-500 Hz) 


Status 
In service with US Navy. 


Contractor 
Flightline Electronics Inc. 
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AN/ARN-146 On-Top Position 
Indicator 


The AN/ARN-146 radio receiving set is a 99 RF channel 
On-Top Position Indicator (OTPI) which is used on 
board ASW rotary- and fixed-wing aircraft to provide 
bearing and on-top position indication of deployed 
sonobuoys. When used in conjunction with a suitable 
ADF system, the AN/ARN-146 enables an operator to 
locate and verify the position of sonobuoys which are 
operating on any of 99 RF channels. 

The AN/ARN-146 has a modular solid-state design 
for use with computer control, either via RS-422 directly 
or when connected with the AN/ARR-84 sonobuoy 
receiver. The AN/ARN-146 is form and fit interchange- 
able with the R-1651/ARA and R-1047 A/A OTPI 
receivers. It is compatible with ARA-25, ARA-50 and 
OA-8697/ARD ADF antenna systems. 

The AN/ARN-146 set consists of the R-2330/ 
ARN-146 receiver and the C-11699/ARN-146 radio set 
control. The R-2330/ARN-146 is a VHF AM receiver 
which receives signals from sonobuoys operating on 
any of 99 RF channels in the frequency range from 136 
to 174 MHz. This receiver houses all the electronics, 
including internal transfer circuits for the switiching of 
RF, baseband, power and phase compensation circuits 
for sharing the DF system between the OTPI and an 
associated UHF receiver system for the ADF. The 
R-2330/ARN-146 also contains a PLL synthesised local 
oscillator, digital address decoder, voltage tuned BP 
filters, AGC and BIT circuitry. 

The C-11699/ARN-146 radio set contro! is an 
optional manual control box which is used in place of 
the RS-422 bus or the MIL-STD-1553B dual bus of the 
AN/ARR-84. This control box provides the capability to 
apply power to the AN/ARN-146 system to select any 
one of 99 RF channels, to activate the BIT circuitry and 
to display adequate signal strength and results of the 
BIT via the adequate signal strength indicator. 


Specifications 

Dimensions: 

(radio receiver) 125.8 x 134.6 x 77.47 mm 

(radio set control) 57.15 x 127 x 146 mm 

(mounting plate) 15.2 x 144.8 x 77.47 mm 

Weight: 

(radio receiver) 2.15 kg 

(radio set control) 0.57 kg 

(mounting plate) 0.27 kg 

Power supply: 115 V AC, 400 Hz, single phase, 15 VA 
28 V DC, 20 W 

Frequency: 136-173.5 MHz (99 channels) 

Sonobuoy compatibility: DIFAR, LOFAR, Ranger, BT, 
CASS, DICASS, VLAD, CAMBS, Barra, ERAPS, HLA, 
ATAC, SAR 

Reliability: 3,000 h MTBF 


Status 
In production for aircraft of the US Navy. 


Contractor 
Flightline Electronics Inc. 


AN/ARR-72 Sonobuoy Receiver 
System 


The AN/ARR-72 sonobuoy receiver system is used on 
the Lockheed P-3C patrol aircraft, in conjunction with 
acoustic signal processors and a digital computer. The 
AN/ARR-72 system receives, amplifies and demodu- 
lates FM signals transmitted by deployed sonobuoys in 
the 162.25 to 173.5 MHz VHF band. The AN/ARR-72 is 
compatible with the AN/SSQ-36, 41, 50, 53 and 62 
sonobuoys. The receiver is in five parts: AM-4966 pre- 
amplifier, CH-169 receiver, SA-1065 audio assembly, 
C-7617 control indicator and SG-791 Acoustic Sensor 
Signal Generator (ASSG) which performs diagnostic 
functions. The AN/ARR-72 system is compatible with 
LOFAR, CODAR, BT, RO, CASS and DICASS 
equipment. 

The AN/ARR-72 is a dual conversion superhetero- 
dyne VHF receiver system. Radio frequency signals are 
received at the dual aircraft VHF blade antennas, ampli- 
fied by the system’s AM-4966 dual RF amplifiers and 
passed on to the CH-169 31-channel receiver 
assembly. Within this assembly a multicoupler distrib- 
utes the preamplified RF to the 31 fixed tuned 
receivers, where it is further amplified and demodu- 
lated to provide baseband audio and PF level signals. 


Each of the 31 receiver channels contains a chan- 
nelised first converter, an IF filter, a second converter 
and a discriminator/amplifier. The first converter con- 
tains a crystal-controlled local oscillator and mixed/IF 
circuit. The plug-in discriminator/amplifier provides RF 
level and FM signal detection. The optional phaselock 
discriminator is directly interchangeable with the dis- 
criminator/amplifier module. The first converter, sec- 
ond converter and discriminator/amplifier assemblies 
are plug-in units and, excepting the local oscillator 
crystals, are identical for the 31 channels. 

The SA-1605 audio assembly includes 19 audio 
switching and amplifier cards and two audio power sup- 
ply regulators. The audio assembly accepts the base- 
band and RF level outputs of the 31 receivers and 
outputs them to the computer and processing equip- 
ment. Each of the 19 audio channels contains a 31 by 1 
switching matrix to select the output of a given receiver. 
This receiver signal is then amplified and provided 
through two individually buffered outputs to the pro- 
cessing equipment. Selection of a particular receiver 
channel may be accomplished by the digital computer 
or the C-7617 dual-channel control indicator. RF 
level for the selected receiver is displayed on the 
corresponding control-indicator meter. 

The SG-791 ASSG is the BIT for the receiver system. 
RF test signals are generated for application to the pre- 
amplifier, the multicoupler or to a radiating antenna. 
Internal circuits generate simulated signals for the test- 
ing of normal LOFAR, extended LOFAR, range only and 
BT processing equipment. External modulation inputs 
are provided to accept modulation from devices such 
as the target generator in the demultiplexer of the AN/ 
AQA-7(V) DIFAR equipment, thus allowing end-to-end 
checks of sophisticated ASW equipment. 

The ASSG contains a redesigned multi-frequency 
oscillator to provide for generation of the 31 individual 
RF frequencies. This replaces a previously utilised crys- 
tal turret. This synthesiser reduces the channelling time 
from 10 seconds to less than a second. 


Specifications 

Weight: 

(preamplifier) 0.9 kg 

(receiver) 26.53 kg 

(audio) 17.69 kg 

(ASSG) 8.71 kg 

(8 control indicators) 14.51 kg 

Total weight: 68.36 kg 

Power supply: 115 V AC, 400 Hz, single phase, 300 W 
28 V DC, 280 mA for panel lighting 

18 V DC, 250 mA for ASSG annunciators 


Frequency: (31 162.25-173.5 MHz _ at 
0.375 MHz spacing 

Noise figure: 5 dB max (3.5 GB is typical) 

IF rejection: 66 dB min (>100 dB typical) 

Image rejection: 66 dB min (>100 GB typical) 

High audio level: 16 VRMS at +75 kHz deviation 
Standard audio level: 2 VRMS at +75 kHz deviation 
Crosstalk: >54 dB min 

Output isolation: 60 dB min 

Audio frequency response: +1 dB from -20 Hz to 
20 kHz; +6 dB from 5 Hz to 40 kHz 

Audio distortion: —20-5 Hz <3% 5-18 kHz <5% 
Controlled audio phase characteristics: -100 Hz to 
3 kKHzt5° 

Audio noise: 10-300 Hz 2 mV 

301-2,400 Hz 3 mV 

Operational stability: 500 h 

Operating life: 20,000 h 

Reliability: 500 h MTBF including ASSG and 10 dual- 
channel control indicators 


channels) 


Status 
In production and in service with Lockheed P-3C 
aircraft and Sikorsky SH-60 LAMPS Mk III helicopters. 


Contractor 
Flightline Electronics Inc. 


AN/ARR-75 Sonobuoy Receiving 
Set 


The AN/ARR-75 sonobuoy receiving set is a 31 RF 
channel FM receiver designed for ASW fixed-wing air- 
craft and shipboard applications. Independent receiver 
modules provide four simultaneous demodulated 
audio outputs, each capable of selecting one of 31 RF 
input channels. 

The AN/ARR-75 receiving set is composed of two 
units. The first of these units is the OR-75/ARR-75 
receiver group assembly, which consists of the 
PP-6551/ARR-75 power supply, four R-1717/ARR-75 
receiver modules and the CH-670/ARR-75 chassis. The 
receiver group assembly contains the majority of the 
system’s electronics. 

The second receiving set unit is the C-8658/ARR-75 
or C-10429/ARR-75 radio set control. This control unit 
provides independent RF channel selection and signal 
strength monitoring of any one of the 31 RF channels 
for each of the four receiver modules. 

Flightline Electronics also manufactures the mainten- 
ance kit for the AN/ARR-75. 


US Navy SH-60 LAMPS Mk III helicopters have Flightline Electronics AN/ARR-72 sonobuoy receivers 


Modules of the Flightline Electronics AN/ARR-72 sonobuoy receiver (from left): preamplifier, acoustic 
sensor signal generator, receiver, audio assembly and control indicator 


The Flightline Electronics AN/ARR-75 sonobuoy 
receiver 


Specifications 

Dimensions: 

(receiver) 203 x 186 x 305 mm 

(controller) 122 x 145 x 71 mm 

Weight: 

(receiver) 9.8 kg 

(controller) 1.1 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 75 VA max 
27 V(C-8658) or 5 V(C-10429), 5.6 W for lighting at 
either 27 V (C-8658) or 5 V (C-10429) 

Frequency: 162.25-173.5 MHz (31 channels) 

Noise figure: 5 dB at 50 ohms 

Specifications: MIL-STD-461, 462, 463, 781, MIL- 
E-5400, MIL-R-81681, AR-5, 8, 10, 34 

Operating life: 20,000 h 

Reliability: 1,500 h MTBF 


Status 
In production and in service on the LAMPS Mkl, 
LAMPS Mk III and SH-3H helicopters. 


Contractor 
Flightline Electronics Inc. 


AN/ARR-84 Sonobuoy Receiver 


The AN/ARR-84 is designed to receive signals from all 
current and planned future US and allied sonobuoys. 
This receiver has four acoustic channels capable of 
receiving signals from up to four deployed sonobuoys 
simultaneously on any of 99 RF channels. The AN/ 
ARR-84 is installed on a variety of ASW platforms, 
including rotary- and fixed-wing aircraft as well as large 
surface combatants and fast patrol craft. This receiver 
is a form and fit replacement for its predecessor, the 
AN/ARR-75 31 channel sonobuoy receiver. 

The AN/ARR-84’s major assemblies include a power 
supply, four identical receiver modules and the electri- 
cal equipment chassis. The power supply contains the 
input/output assembly for MIL-STD-1553B and the FSK 
printed circuit board, allowing digital sonobuoy data 
extraction. 

Additional features of the AN/ARR-84 include dual- 
selectable IF bandwidths for optimum performance 
with a wide variety of sonobuoy types. Outstanding AM 


The Flightline Electronics AN/ARR-84 99 RF 
channel sonobuoy receiver shown with the 
AN/ARN-146 OTPI (on the right) 


rejection and mechanical vibration immunity severely 
reduce spurious returns due to propeller/rotor multi- 
path and platform vibration. Low susceptibility to con- 
ducted and radiated energy prevents desensitisation 
and allows the AN/ARR-84 to be utilised near strong 
onboard emitters and shipboard search radars. 

Flightline also provides an optional radio set control, 
which is intended for use when an on-line computer is 
not available and which provides power control and BIT 
operation for the receiver group. RF channel selection, 
sonobuoy type selection and RF level readout is 
provided independently for each of the four receivers in 
the group. Operator input is effected through a multi- 
function keypad, with signal strength provided as a 
histogram display and entry readback/failure data 
provided by a 16-character message display. 


Specifications 

Dimensions: 190.5 x 381 x 254 mm 

Weight: 

(receiver) 11.34 kg 

(optional control box) 1.81 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 100 VA 
Frequency: 136-173.5 Hz (99 channels) 

Sonobuoy compatibility: DIFAR, LOFAR, Ranger, BT, 
DICASS, VLAD, CAMBS, Barra, ERAPS, HLA, ATAC, 
SAR 

Environmental: MIL-E-5400 Class 1B 

Reliability: 1,500 h MTBF 


Status 
In production and in service with aircraft of the US Navy. 


Contractor 
Flightline Electronics Inc. 


AN/ARR-502 Sonobuoy Receiver 


The AN/ARR-502 sonobuoy receiver is intended for a 
wide variety of maritime patrol aircraft and ASW heli- 
copters. The standard configuration system provides 
for 16 acoustic receiver channels and an OTPI function 
in a lightweight package. However, the system’s modu- 
larity allows it to be easily reconfigured to any specific 
application. The receiver module is a plug-in assembly 
containing advanced circuitry and software selectable 
tuning flexibility, allowing for reception of thousands of 
RF channels down to 5 kHz channel spacing with the 
current standard being 99. This hybridised receiver 
module weighs only 0.36 kg and also contains AM 
demodulation capability. 

The AN/ARR-502 features extremely low acoustic 
receiver baseband noise floor, active mixer technology 
for unsurpassed third order intermodulation and spuri- 
ous response performance, threshold extending FM 
detector with programmable characteristics for sono- 
buoy type optimisation, progressive AGC with program- 
mable time constants to improve multipath, propeller 
artefact and countermeasure rejection. It also has 
latest-generation surface acoustic wave IF filtering for 
improved phase and delay response to provide the best 
bearing accuracy for multiplexed buoys and best 
data error rate for digital buoys, high-resolution self- 
calibrating signal strength indication and_ high- 
resolution local oscillator tuning which can be used to 
optimise performance with off-tuned sonobuoys and 
for operating in a countermeasure environment. 

The system is capable of providing acoustic, on-top 
position indicator and SRS receivers in the same pack- 
age and has optional dual-antenna input with each 
receiver capable of independently using either antenna 
through autonomous or external control. The OTPI 
receiver is compatible with AN/ARA-25, AN/ 
ARA-48/50 or DF-301E antenna systems. Independent 
or simultaneous operation from MIL-STD-1553B data- 
bus or manual control units is possible, as is operation 
with either internal or antenna collocated preamplifiers. 
Variable receiver configurations allow 16, 20 or 40 
acoustic channel packaging options in a single 
package. 

Reliability and maintainability features are fully solid- 
state with no mechanical relays and self-test hardware 
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and software perform complete sensitivity and signal- 
to-noise ratio tests on receiver modules. All self-test fail- 
ure data is logged in non-volatile memory and no spe- 
cial test equipment is needed. The system has full ATE 
compatibility, with test connectors on modules. 
Receiver module design is common to any type of ana- 
logue, digital, OTPI, scanning, aural monitoring or SRS 
receiver. 


Specifications 

Dimensions: 406.4 x 304.8 x 203.2 mm 
Weight: 21.77 kg 

Reliability: >1,000 h MTBF 


Contractor 
Flightline Electronics Inc. 


R-1651/ARA On-Top Position 
Indicator 


The solid-state modular construction R-1651 radio 
receiving set is a 31-channel On-Top Position Indicator 
(OTPI) which is being used on board ASW rotary- and 
fixed-wing aircraft to provide bearing information and 
on-top position indication of deployed sonobuoys. This 
OTPI, when used in conjunction with a suitable ADF 
system, enables the operator to locate and verify the 
position of deployed sonobuoys operating on any of 31 
VHF RF channels. 

The R-1651/ARA is form and fit interchangeable with 
the R-1047 A/A OTPI. It is compatible with the ARA-25 
and ARA-50 antennas, and it is also available in a 
modified configuration which is compatible with the 
DF-3010E antenna system. The R-1651/ARA is 
controlled by the optional C-3840/A control box. 

The R-1651/ARA is a single conversion 31-channel 
superheterodyne VHF receiver which is designed to 
receive signals from deployed sonobuoys over the 
frequency range of 162.25 to 173.5 MHz. 

The antenna input is switched by a relay to the 
receiver or the UHF receiver, on external command. 
The RF signals pass through bandpass filters, are 
amplified and converted to an IF of 25 MHz. After IF 
amplification and detection, the resultant audio signal 
is amplified to the level required by the ADF system. 
The AGC level is developed at the detector, amplified 
and used for gain control of the IF and RF stages and to 
operate the adequate signal strength circuits. 

The local oscillator provides one of 31 possible LO 
signals. The same number of crystals is appropriately 
selected using external controlled code lines contain- 
ing a 6-bit binary code. Line receivers, decoding gates 
and matrix drivers connect one of the 31 crystals to the 
local oscillator circuits. 

The optional C-3840/A radio receiver control is used 
to switch the antenna system, by energising an external 
coaxial relay, from the UHF/ADF mode of operation to 
the sonobuoy OTPI mode of operation to select any one 
of the 31 RF channels and to indicate adequate signal 
strength when the R-1651/ARA receives an RF signal of 
-—86 dBm or greater. 


Specifications 

Dimensions: 76.2 x 124.46 x 134.6 mm 
Weight: 1.59 kg 

Power supply: 115 V AC, single phase, 15 VA 
28 V DC, 20 W 

Frequency: 162.25-173.5 MHz (31 channels) 
Altitude: up to 35,000 ft 

Temperature range: —54 to +55°C 

Operating life: 5,000 h 

Reliability: 1,000 h MTBF 


Status 

In production and in service in the US Navy Lockheed 
P-3C Updates | and Ill and the Sikorsky SH-60 LAMPS 
Mk Ill. 


Contractor 
Flightline Electronics Inc. 
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AN/ASA-82 Anti-Submarine 
Warfare Display 


The AN/ASA-82 tactical information system is the pri- 
mary data display for the US Navy Lockheed S-3B 
Viking, being the link between the four-man crew and 
the array of electronic sensors. It presents high-speed 
high-density data in the form of alphanumerics, sym- 
bols, vectors, conics and other appropriate formats 
from acoustic and non-acoustic submarine detection 
devices such as sonobuoys. 

The system comprises a general purpose digital 
computer and display generator driving five display 
units. The tactical co-ordinator (who directs the anti- 
submarine warfare mission in the S-3B) and the sensor 
operator are provided with identical displays showing 
FLIR, raw radar, scan converted radar and tactical data, 
magnetic anomaly detector and acoustic data. Taken 
together, this information enables the tactical co- 
ordinator to anticipate the impending situation. The 
sensor operator has, in addition, an auxiliary readout 
unit that presents a continuous display of the acoustic 
environment. The pilot’s display CRT shows overall 
command and control information which permits the 
monitoring of the entire tactical situation by way of, for 
example, sonobuoy position, time to waypoints, aircraft 
position and track, navigation and predicted target pos- 
itions. The lower part of the display area presents vari- 
ous cues and alerts and information describing the 
appropriate sequences of action. The co-pilot’s display 
repeats the tactical situation presented on the pilot’s 
CRT, but in addition can show outputs from non- 
acoustic sensors. The pilot’s and co-pilot’s CRTs are 
readable in an ambient brightness of 8,600 ft-candles, 
and the symbology is shown in eight shades of grey on 
all CRTs except that of the pilot which has two shades. 
The total weight of the AN/ASA-82 system is 122 kg. 


Status 
In service with US Navy Lockheed S-3B Vikings and the 


Canadian Forces CP-140 Aurora. 


Contractor 
Lockheed Martin Display Systems. 


UPDATED 


AN/ASQ-164 Control Indicator Set 


The AN/ASQ-164 control indicator set was developed 
for the US Navy Sikorsky SH-60B LAMPS III helicopter. 


The seven principal units of the AN/ASA-82 tactical display in the US Navy Lockheed S-3B Viking ASW 


aircraft 


A microprocessor-based system which provides avion- 
ics control for the aircraft’s tactical operator and sensor 
operator, it consists of a C-10487/ASQ-164 control indi- 
cator for use by the tactical operator and a C-10486/ 
ASQ-164 control indicator for the sensor operator’s 
use. Each of these units, which are known as keysets, 
allows control of the functions assigned to both 
operator stations. 

Both units have switch/indicators used to select pro- 
gramming, through a MIL-STD-1553 databus, for the 
computer control of the helicopter’s radar, navigation, 
acoustic detection and tactical activities. Analogue, 
two-axis force-stick controllers are also provided for use 
with the tactical status display screen. 

The switch/indicators are used to display avionics 
function status. Black indicates that the function is not 
available, green depicts availability and amber indi- 
cates that the function is activated. The tactical oper- 
ator’s keyset has 74 main switch/indicators and that of 
the sensor operator has 69. Additional switch/ 
indicators are provided for lamp test and for main 
microprocessor-controlled built-in test equipment fault 


indication. The self-test circuitry provides a 98.3 per 
cent fault indication capability. System panels are 
edge-lit and the lamp intensity can be varied by the 
operator. 


Specifications 

Dimensions: 

(tactical unit) 419 x 146 x 233 mm 
(sensor unit) 419 x 146 x 233 mm 
Weight: 

(tactical unit) 10.36 kg 

(sensor unit) 10.27 kg 


Status 
In service. No longer in production. 


Contractor 
Lockheed Martin Display Systems. 


UPDATED 


AN/UYS-1 Signal Processor 


The UYS-1 is a fully programmable, high-performance 
signal processor capable of processing a wide variety 
of sensor data from analogue or digital inputs. 
Programmable software and modular hardware fea- 
tures have enabled the UYS-1 to satisfy processing 
requirements for 16 different US weapon systems. 

A total of 160 Lockheed S-3A Viking aircraft were 
modified, beginning in 1987, as part of the programme 
that denotes the S-3B standard. The UYS-1 also equips 
the Lockheed P-3C Update III standard aircraft, deliver- 
ies of which to the US Navy began in 1984: this stan- 
dard is now in fleet use and it is planned that 167 Orions 
will be modified. The same processor has also been 
installed in the US Navy’s SH-60B Lamps III helicopters, 
with a total planned requirement of 204. 


Specifications 
Dimensions: 1,455 x 594 x 284 mm 
Weight: 109 kg 


Status 
In production since 1981. 


Contractor 
Lockheed Martin Federal Systems. 


UPDATED 


The Lockheed Martin Federal Systems AN/UYS-1 
signal processor 


AN/AYA-8C Data Processing 
System 


Lockheed Martin (formerly GE Aerospace) has been 
producing the data processing system for the US Navy 
Lockheed P-3C Orion anti-submarine warfare aircraft 
since 1968. It provides the interface between the 
CP-901 central computer and the aircraft systems and 
so constitutes a major part of the P-3C’s mission 
avionics. 

The system is connected to all the crew stations on 
the aircraft: tactical co-ordinator, non-acoustic sensor, 
navigation/communications, acoustic sensor and 
flight deck. In addition, it communicates directly with 
the radar interface unit, armament/ordnance system, 
navigation systems, sonar receiver, magnetic anomaly 
detector, infra-red detection system, electronic support 
measures, sonobuoy reference system and Omega. A 
few systems, such as a digital magnetic tape system 
and the datalink, go directly into the CP-901. 

The P-3C’s data processing activities are divided into 
four logic units, forming separate boxes in which all 
electronic operations are conducted in a combination 
of digital and analogue formats. Various keysets and 
panels complete the system hardware. 

Logic Unit 1 interfaces between the central compu- 
ter and four types of peripheral information system: 
manual data entry, system status, sonobuoy receiver 
and auxiliary readout display. 

The manual entry subsystem provides the communi- 
cation between the various operator stations and the 
central computer. Each operator has a panel of illumi- 
nated switches and indicators by which he communi- 
cates with the central computer. System status for the 
navigation and magnetic anomaly detector is received 
and stored by part of Logic Unit 1, then transmitted to 
the central computer. The computer receives the status 
information on demand, or when any status changes. 
Finally, the auxiliary readout display logic interfaces 


between the central computer and the auxiliary dis- 
plays at the tactical co-ordinator and nav/com stations. 
The radar, sonar antenna, infra-red detection system 
and electronic support measures interfaces are also 
achieved by Logic Unit 1. 

Logic Unit 2 is concerned with communicating 
between the central computer and the navigation 
and armament/ordnance systems. This logic unit 
transmits Doppler and inertial navigation data to the 
computer, and instructions to launch search-anc-kill 
stores. 

Logic Unit 3 controls the CRT displays provided for 
the tactical co-ordinator, sensor operators and pilot. 
The tactical co-ordinator and pilot displays can gener- 
ate characters, vectors and conics, while the sensor 
displays use characters and vectors only. 

Logic Unit 4 is mainly an expansion unit comprising 
two items: the Data Multiplexer Sub-unit (DMS) and the 
Drum Auxiliary Memory Sub-unit (DAMS). These pro- 
vide extra input/output capacity and memory capacity 
respectively. 

The DMS can service four input and output periph- 
erals, as selected by the central computer. One output 
channel presents characters, vectors and conics for the 
auxiliary sensor display, and one input/output channel 
is used for the aircraft's Omega navigation system, a 
command launch system for the Harpoon anti-ship 
missile and sonobuoy reference system. 

The DAMS was incorporated to give an additional 
393,216 words of memory to the computer, so that the 
operational program could be expanded to accommo- 
date extra functions and equipment. 

Various keysets and control panels allow access to 
the central computer via the data processing system. A 
universal keyset allows the transfer of information 
between the computer and the nav/com operator. The 
pilot uses his own keyset for controlling the information 
presented on his CRT display for entering navigation 
stabilisation data, dropping weapons and flares and 
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entering information on visual contacts. The ordnance 
panel displays the commands which the computer has 
given to the ordnance operator concerning status and 
position of the search stores, such as sonobuoys, 
which are available for deployment. Finally, there is an 
armament/ordnance test panel which monitors the out- 
put from the data processing system Logic Unit 2 to 
those systems. 


Status 
In production for Lockheed P-3C Orion. 


Contractor 
Lockheed Martin Ocean, Radar and Sensor Systems. 


UPDATED 


High Performance Active Sonar 


Lockheed Martin is developing the High Performance 
Active Sonar (HIPAS) to meet the US Navy’s Airborne 
Low Frequency Sonar (ALFS) requirements. HIPAS is a 
heliborne dipping system that provides both active and 
passive detection and tracking of submarines. 
Designed for installation on the SH-60F carrier-based 
inner zone and SH-60B LAMPS III helicopters, as well 
as the SV-22 Osprey tilt-rotor aircraft, HIPAS fits in the 
same space, weight and power envelope as present 
sonar systems. 


Status 
Under development. 


Contractor 
Lockheed Martin Ocean, Radar and Sensor Systems. 


UPDATED 


AN/AQA-7 Sonobuoy Processor 


The AN/AQA-7 is the standard processor aboard the 


Improved Processing And Display System (IPADS), will 
significantly enhance the capabilities of the sensor sta- 
tion operators and the tactical co-ordinators.on P-3A 


with five foreign navies and some 1,325 AN/AQA-7s 
have been delivered. 


US Navy’s P-3A/B and C (Update II) ASW aircraft. The = and P-3B aircraft. Contractor 
system works in conjunction with the AN/SSQ-53B Magnavox Government and Industrial Electronics 
DIFAR sonobuoy, the SSQ-62B DICASS and SSQ-77A Status Company. 
VLAD buoys. A new development programme, In service in the Lockheed P-3. The system is in service 
AN/AQS-14 Sonar 
AQS-14 is a side-looking multibeam sonar with elec- Status 


The AN/AQS-14 sonar equips the US Navy Sikorsky 
MH-53E helicopter; first deliveries took place in 1984 
and the system has been in service since June 1986. 
To date 32 systems have been delivered. Northrop 
Grumman has delivered eight additional AN/AQS-14 
Mod 2 systems with a new airborne electronics console 
which has greatly improved system performance. The 
AQS-14 saw extensive use in the Red Sea during 1984 


tronic beam-forming, all-range focusing and an adapt- 
ive processor. The underwater vehicle is 3 m long and 
has an active control system which allows it to be towed 
at a selected distance above the seabed or under the 
surface. The vehicle is controlled by an operator in the 
helicopter, and it is connected by a non-magnetic 
cable. The operator, assisted by computer-ordered 
detection and classification, has a real-time sonar dis- 


In production and in service with the US Navy on 
MH-53E ASW helicopters and multimission air-cushion 
vehicles. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 
and Systems Division. 


and in the Gulf during 1987/88 and 1990/91 during play on which he can mark targets of interest. A tape UPDATED 
Operations Desert Shield and Desert Storm. recorder allows the recording, classification, position 
Used for minehunting duties, towed from heli- logging and review of data concerning mines and simi- 
copters, hovercraft or small surface vessels, the lar objects. 
Tactical Navigation Modification MIL-STD-1553B databus. Also included are ESM Status 
Suite display integration, hybrid acoustics processing, In service. No longer in production. 
sensor integration and advanced navigation integration 
Developed for the US Navy’s Lockheed Orion P-3B processing. TACNAVMOD comprises 10 LRUs, plus Contractor 
fleet, the Smiths Industries Tactical Navigation two high-resolution raster displays and additional Smiths Industries Aerospace. 
Modification (TACNAVMOD) suite incorporates  search/track sensors; other facilities can be added as 
architecture and a UPDATED 


modern displays, computer 


options. 


AN/ASQ-81(V) Magnetic Anomaly 
Detection System 


The AN/ASQ-81(V) Magnetic Anomaly Detection 
(MAD) system was developed by Texas Instruments for 
US Navy use in the detection of submarines from an air- 
borne platform. The system operates on the atomic 
properties of optically pumped metastable helium 
atoms to detect variations of intensity in the local mag- 
netic field. The Larmor frequency of the sensing 


elements is converted to an analogue voltage which is 
processed by bandpass filters before it is displayed to 
the operator. 

Four configurations of the AN/ASQ-81(V) are avail- 
able: two for use within an airframe and two for towing 
behind an aircraft. The US Navy uses the AN/ 
ASQ-81(V)1 in the land-based Lockheed P-3C Orion, 
where it is housed in a tail sting. The AN/ASQ-81(V)3 is 
installed in the carrier-based Lockheed S-3 Viking 
aircraft, where it is extended on a boom. 


The AN/ASQ-81(V)2 is a towed version employed by 
the US Navy on Sikorsky SH-3H and Kaman SH-2D heli- 
copters. It is also in service with other countries includ- 
ing the Netherlands for use on the Westland Lynx, 
Japan for use on the Mitsubishi HSS-2, and with forces 
employing the Hughes 500D helicopter. 

The second towed version, the AN/ASQ-81(V)4, is 
used by the US Navy on the Sikorsky SH-60B LAMPS III 
helicopter. 

All versions of the AN/ASQ-81(V) have the same 
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C-6983 detecting set control, AM-4535 amplifier and 
power supply unit. The AN/ASQ-81(V)1 and 3 use a 
DT-323 magnetic detector, while the AN/ASQ-81(V)2 
and 4 have a TB-623 magnetic detecting towed body. 
The towed version is controlled by the C-6984 reel 
control, which works the RL-305 magnetic detector 
launching and reeling machine. 


Status 
In production and service. 


Contractor 
Texas Instruments Inc, 
Electronics Group. 


Defense Systems and 


AN/ASQ-208 Magnetic Anomaly 
Detection System 


The AN/ASQ-208 is a derivative of the AN/ASQ-81 mag- 
netometer that operates on the atomic properties of 
optically pumped metastable helium atoms to detect 
variations in total magnetic field intensity. The AN/ 
ASQ-208 is a digital system which incorporates micro- 
processor technology to achieve aircraft compen- 
sation, multiple channel filtered display and threshold 
processing. Two system configurations are available: 
one for inboard installations and one for towed 
installations. 

The system features a high-sensitivity helium sensor 
and choice of inboard or towed configuration. Control 
implementation is by MIL-STD-1553B or Manchester 
databus for on-line operation or dedicated off-line 
control unit. 

Enhanced signal recognition is provided by three- 


The Royal Netherlands Navy Lockheed P-3C Orion uses the Texas Instruments AN/ASQ-81(V)1 


channel filtered data for optimum operator display and 
automatic detection with range/confidence estimate. 
Automatic aircraft compensation is provided by elec- 
tronic compensation of aircraft interfering terms and an 
automatic figure of merit estimator. 

The AN/ASQ-208(V) is configured for minimum 
impact on existing aircraft or new aircraft installations 
and utilises existing AN/ASQ-81(V) aircraft wiring. It 
requires a single cable change for the vector sensor. 

System performance enhancements include shallow 


water detection, elimination of dedicated Magnetic 
Anomaly Detection (MAD) compensation flights and 
automatic detection. 


Status 

In initial production and in service. 

Contractor 

Texas Instruments Inc, Defense Systems and 


Electronics Group. 


TriSAR Synthetic Aperture Radar 


TriSAR is a real-time, high-resolution, coherent, |/J- 
band radar imaging system for military and commercial 
applications. Using vector processing hardware, it 
produces detailed radar cross-section images of both 
stationary and moving targets at long range. Process- 
ing of the images can be carried out on board the air- 
craft or they can be stored for post-flight processing 
and analysis. TriSAR can be flown on a variety of low- 
cost platforms. Because of its low weight and compact 
design, TriSAR consumes little rack space and will fit 
on many smaller aircraft. 

The heart of TriSAR is a signal processing system. 
High-precision subaperture focusing and correlation, 
target migration tracking and adaptive processing are 
among the processes used. The high resolution 
obtained facilitates classification of ships and provides 
accurate measurement of range and bearing. 

TriSAR has three dedicated SAR imaging modes. 


RADAR 


CANADA 


Spotlight mode generates a static image of a specified 
image in near real time. Range Doppler Profile (RDP) 
mode produces a real-time animated image of target 
return intensity as a function of range and Doppler fre- 
quency. Strip-map provides animated real-time map- 
ping of a designated ground swath. TriSAR supports a 
frame capture capability in both RDP and Strip-map 
modes, allowing post-processing to be performed on 
selected image frames. It also generates conventional 
radar PPI and B-scan displays. 

An integrated motion compensation system pre- 
serves the fidelity of the target data contained in the 
coherently sampled return signal. TriSAR integrates 
motion data supplied by aircraft sensors including 
GPS, INS and strapdown navigation unit, to generate a 
high-accuracy estimate of antenna phase centre pos- 
ition. The estimate is used to compensate for high- 
frequency aircraft motion which would otherwise smear 
processed images and render high-resolution focusing 
impossible. 
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TriSAR produces a 1,280 x 1,024 pixel colour SAR 
display consisting of a 256 x 1,024 menu area and 
a 1,024 x 1,024 image area. The command menu is 
context-sensitive and allows the operator to specify or 
modify data collection parameters, such as range and 
cross-range resolution, prior to and during data 
collection. 

TriSAR is available as a stand-alone processing suite 
to complement an existing conventional coherent radar 
capability or as part of a completely integrated airborne 
remote sensing platform. 


Status 

TriSAR is available in both militarised and commercial 
versions. A system prototype has been flown and 
successfully evaluated on a Convair 580. 


Contractor 
Array Systems Computing Inc. 


Polaris 


CAL Corporation is developing a polarimetric version of 
the SAFFIRE system called Polaris. The Polaris system 
includes a microstrip dual-polarisation antenna, with 
the associated waveguide switches to select horizontal 
or vertical transmit polarisation. This antenna is 
designed to provide a minimum of 20 dB isolation 
between orthogonal polarisation channels. An 
additional receiver provides the capability of simul- 
taneously receiving two orthogonal polarisation 
returns. The four returns - HH, HV, VH and VV - are used 
to synthesise the effect of transmitting in any polaris- 
ation and receiving in any polarisation state. This polar- 
isation preprocessing enhances the detectability of 
targets such as ships at sea, manmade objects in 
foliage, different types of terrain and vegetation and oil 
slicks. The parameters for synthesis are operator 
chosen, using a simple menu or graphic interface. 

Polaris options include a high-resolution colour video 
display and a high-density tape recorder. 


Status 
In development. 


Contractor 
CAL Corporation Ltd. 


SAFFIRE 


The Synthetic Aperture Fully Focused Imaging Radar 
Equipment (SAFFIRE) produces map-like displays with 
range and azimuth resolutions of 37.5 m, in swaths of 
25, 50 or 100 km and at scales of 1:1,000,000 or 
1:125,000, overlaid with a latitude and longitude grid 
and alphanumeric annotation. A selection of single- or 
dual-sided operation, horizontal or vertical beam polar- 
isation, a variable number of looks and STC (Swept 
Time Constant) are available. 

The system has two fixed-mounted dual-polarised 


Territory in all weather conditions 


The CAL Corporation SLAR 100 is fitted in the Boeing Canada DHC-7 Dash 7 for use over the Northern 


microstrip printed circuit antennas positioned along the 
underside of the aircraft fuselage, each 40 cm high and 
either 5m, 2.5m or 1.23m in length. A high peak 
power, coherent-on-reception transceiver provides co- 
herent signals to the digital processor which performs 
multilook registration, yaw compensation, clutter lock 
and auto-focus processing. The radar data is recorded 
with a choice of dry processed paper, film or 8 mm for- 
mat high-density digital tape recorder and can be sent 
to a video monitor unit or real-time downlink. SAFFIRE 
interfaces with the host aircraft inertial navigation sys- 
tem, GPS receiver or radar altimeter and conditioned 
electrical power supply. 

The transmitter produces a peak power of 200 kW, a 
pulsewidth of 230 ns, a frequency of 9,250 MHz anda 
PRF between 550 and 1,100 Hz slaved to the aircraft 
groundspeed. The system sensitivity provides detec- 
tion of a 2 m? target at the maximum range. At maxi- 
mum range the synthetic aperture length consisting of 
64 elements, presummed over three to six radiated 
pulses, is 37.5 m, the same as the aperture spacing. 
The SAFFIRE integrated sidelobe ratio is -15 dB. 

SAFFIRE operates at altitudes between 5,000 and 
20,000 ft, at a velocity of between 150 and 300 knots 
and with a squint angle between +15°. 


Specifications 

Dimensions: 

(transmitter) 444 x 482 x 610 mm 
(receiver) 266 x 482 x 610 mm 
(processor) 266 x 482 x 610 mm 

(display and control) 266 x 482 x 610 mm 
(recorder) 310 x 482 x 508 mm 

(antenna) 400 x 5,000, 2,500 or 1,250 mm 
Weight: 

(transmitter) 60 kg 

(receiver) 15 kg 

(processor) 45 kg 

(display and control) 15 kg 

(recorder) 57 kg 

(antenna each) 20, 10 or 5 kg 


Power supply: 

(transmitter plus receiver) 115 V AC, 400 Hz, 3 phase, 
1,200 W and 28 VDC, 6A 

(processor) 115 V AC, 400 Hz, single phase, 500 W 
(display and control) 28 VDC, 2A 

(recorder) 115 V AC, 400 Hz, single phase, 225 W 


Status 
Completing development. 


Contractor 
CAL Corporation Ltd. 


SLAR 100 Side-Looking Airborne 
Radar 


The first SLAR 100 system was installed in a modified 
de Havilland Dash 7 operated by the Canadian Atmo- 
spheric Environment Service, which uses the aircraft for 
monitoring ice flows and other reconnaissance duties. 
The equipment entered service at the end of 1985 and 
has been joined by a second set, fitted to a Lockheed 
L188 Electra. 

The basic SLAR consists of a control unit, hard-copy 
film recorder, transmitter/receiver, central processor 
unit and 5.18m antennas. The basic SLAR can be 
upgraded to a synthetic aperture fixed focus radar by 
integrating an options processor containing digital 
downlink interface and/or tape drive interface, Doppler 
beam-sharpening processor, moving target indicator, 
2.44 m antennas and constant false alarm rate. 

The SLAR 100 has a maximum range of 100 km on 
either side of the aircraft, producing map-like displays 
in swaths of 25, 50 or 100 km, at scales of 1:1,000,000, 
1:500,000, 1:250,000 or 1:125,000 overlaid with a 
latitude and longitude grid. 

The system has two antennas positioned along the 
underside of the fuselage for the Dash 7 application, 
each 5.28 m long and 40 cm high; equally the antennas 
could be mounted in an external pod. A magnetron 
transmitter is used. The radar imagery is combined ina 
central processor with aircraft attitude and navigation 
data before being recorded on a roll of thermally devel- 
oped black and white film. The radar data can also be 
displayed in the aircraft or datalinked to a ground 
station. 

The SLAR 100 radar in the Dash 7 would normally 
operate at between 5,000 and 10,000 ft. Aircraft roll 
angle must be maintained within +4° and yaw to within 
any eye 

The transmitter operates with a peak power of 
200 kW, a PRF of 800 Hz, a pulsewidth of 0.23 ts and 
at a frequency of 9,250 MHz. In the SLAR 100 the along 
track range resolution is proportional to target range, 
being 7.8 m/km. Across track the range resolution is 
constant at 37.5 m. 
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Specifications 

Dimensions: 

(transmitter) 444 x 482 x 584 mm 
(central processor) 265 x 482 x 559 mm 
(control unit) 265 x 482 x 406 mm 
(antenna) 404 x 5,285 mm 
Weight: 

(transmitter) 60 kg 

(central processor) 29 kg 

(control unit) 22 kg 

(antenna (each)) 36.5 kg 

(total system) 267 kg 


Status 
In service in Boeing Canada DHC-7 Dash 7 aircraft 
operated by the Canadian Government. 


Contractor 
CAL Corporation Ltd. 


SLAR 300 Side-Looking Airborne 
Radar 


The SLAR 300 is a real aperture side-looking non- 
coherent airborne imaging radar with a 100 km range 
on either side of the aircraft which produces a 200 km 
swath. The radar’s high sensitivity is due to the use of a 
250 kW peak power magnetron transmitter operating at 
X-band, although a C-band version can be provided. 
The SLAR 300 operates with a vertical or horizontal 
polarisation, which is selectable if a dual-polarisation 
antenna is used. The system works with either fixed or 
gimballed antennas mounted on both sides of the 
aircraft. 

The CAL Corporation lightweight low-cost high- 
efficiency modular dual-polarised microstrip antenna 
can be used with this system, where size and weight are 
primary considerations. Output devices include a film 
recorder, downlink, digital tape recorder and video 
display. 


SLAR 300 is the basic model of an upgradeable fam- 
ily of radars. Options such as synthetic aperture pro- 
cessing, polarimetric processing and moving target 
indicator processing may be added after delivery to 
upgrade this system. 


Specifications 

Range: 100 km each side 

Range resolution: 37.5 m 

Azimuth resolution: 7.5 m/km of range 
Swath width: 25, 50 or 100 km 

Swath offset: 0, 25, 50 or 75 km 
Aircraft groundspeed: 150-330 kts 
Altitude: 5,000-20,000 ft 

Max squint angle: +15° 


Contractor 
CAL Corporation Ltd. 


LN66 Radar System 


The LN66 is a modular radar system which can be used 
for general and specific radar requirements in airborne 
and maritime roles. The system has a high-performance 
record in a variety of applications, including surface 


surveillance and navigation, coastal surveillance and 
ASW roles. It is in use with the US Navy as the prime 
radar in the CACS. 


Status 
In service in US Navy CACS. 


Contractor 
Canadian Marconi Company. 


UPDATED 


AN/APS-140(V) Radar 


AN/APS-140(V) is the US designation for a configur- 
ation of the AN/APS-504(V)5 radar (see later item). This 
configuration includes back-to-back radar and ESM 
parabolic antennas, a three-axis pedestal and a MIL- 
STD-1553B control interface. 


Status 
In production. 


Contractor 
Litton Systems Canada Ltd. 


AN/APS-503 Radar 


The AN/APS-503 is a lightweight radar, with operational 
parameters suitable for maritime helicopters. It consists 
of five units: a transmitter/receiver, pedestal with para- 
bolic antenna, PPI type azimuth range indicator, radar 
control unit and range bearing unit. 

The transmitter operates in the I-band, with pulse- 
width and PRF optimised for maritime reconnaissance 
and a 50 kW peak power. The receiver has a solid-state 
local oscillator with logarithmic response and sensitivity 
time control and fast time constant. 

The antenna is a 61 x 46 cm parabola, providing a 4° 
beam in azimuth and a 5° beam in elevation. The 
antenna is stabilised for pitch and roll and has a manual 
tilt control. Top-, belly- and nose-mounted antenna ver- 
sions are available. A pilot’s bright display is available 
as an option. 

The range and bearing unit positions a range strobe 
and an azimuth marker on the PPI, at the same time 
transmitting this information to ancillary equipment 
such as navigation systems. 


Specifications 

Transmitter frequency: 9.2-9.4 GHz, fixed 
Power output: 50 kW peak 

Pulsewidth: 0.5 Ls 

PRF: 400 Hz 

Receiver noise: 8 dB 

Antenna: 61 x 46 cm parabolic 

Gain: 30 dB 

Beamwidth: 4° azimuth; 5° elevation 
Sidelobes: -20 dB 

Polarisation: horizontal 

Scan rate: 30 rom 

Stabilisation: automatic compensation for pitch and 
roll to +20° 

Tilt control: +8° 


Status 

No longer in production but still in service with 
Canadian Forces’ Sea King helicopters. There have 
been 50 AN/APS-503 radars produced. 


Contractor 
Litton Systems Canada Ltd. 


AN/APS-504 Radar 


The AN/APS-504 airborne search radar was developed 
for the Canadian Forces’ Tracker aircraft. It is a devel- 
opment of the AN/APS-503 radar and is designed for 
maritime search operations. It uses a 100 kW peak 
power magnetron at |/J-band with two transmitter 
pulsewidths: 0.5 and 2.4 us. The AN/APS-504 includes 
a two-axis antenna unit with parabolic antenna, trans- 
mitter/receiver unit, analogue PPI display unit and 
radar control unit. 


Status 
No longer in production. There have been 40 AN/ 
APS-504 radars produced, for two customers. 


Contractor 
Litton Systems Canada Ltd. 


AN/APS-504(V) Series Radar 


The APS-504(V) Series of airborne search radars has 
been designed primarily for maritime surveillance 
applications. They can be installed in either a fixed- or 
rotary-wing aircraft. In addition to coastal and offshore 
surveillance missions, these radars can be used for 
weather avoidance, low-resolution land mapping and 
navigation. 

The APS-504(V)2 is the commercial version of the 
AN/APS-504 which was developed specifically for Can- 
adian Forces’ Tracker aircraft. It uses the same 100 kW 
peak power I|/J-band magnetron and _ transmitter 
pulsewidths of 0.5 and 2.4 us. The system consists of a 
two-axis antenna unit with parabolic antenna, transmit- 
ter/receiver unit, analogue PPI display unit and radar 
control unit. 

The APS-504(V)3 was developed to include an 
improved transmitter/receiver and a digital signal pro- 
cessor and scan converter that produce a ground- 
stabilised PPI display in a high-resolution 875-line video 
format. Navigation and cursor data are overlayed on the 


The Litton AN/APS-504(V)5 radar installed in a Beech 200 aircraft 


| 


non-fading radar video, which can also be recorded 
and played back. Several sizes of flatplate antennas are 
available, mounted on a two-axis pedestal. 

The APS-504(V)5 is the most advanced of the 
APS-504 family. It employs a TWT-based transmitter 
with wideband frequency agility, high-ratio pulse com- 
pression, scan-to-scan integration and digital signal 
processing to enhance the detection of sea surface 
targets, including targets with radar cross-sections as 
small as 1 m? in Sea State 3. The APS-504(V)5 can be 
configured to meet various installation and 
performance requirements. 


Specifications 

(APS-504(V)5) 

Weight: 

(with 3-axis pedestal) 180 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 1.5 kVA 
28V DC, 15A 

Frequency: 8.9-9.4 GHz (16 frequencies) 

Peak power: 6.6 kW 

Antenna: flatplate and parabolic 
available) 

Scan rate: 7.5-120 rpm automatically selected 
Display: RS-343 875-line video 

Range scales: 5.5-370 km 


(various sizes 
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Status 
The APS-504(V)2 is no longer in production. There 
were 53 of this version produced. 

The APS-504(V)3 is still in production. There have 
been 25 of this version produced. 

The APS-504(V)5 is still in production. It has been 
installed in aircraft ranging from twin-engined turbo- 
props such as the Beech 200 to larger aircraft such as 
the Boeing 737. More than 65 of this version have been 
produced. 


Contractor 
Litton Systems Canada Ltd. 


IRIS Synthetic Aperture Radar 


Available for both civil and military applications, the 
Integrated Radar Imaging System (IRIS) is an airborne 
synthetic aperture radar reconnaissance system. 

A major advantage afforded by the IRIS is real-time 
tactical operation. The full-resolution, full-swath, 
onboard processing unique to the IRIS enables the sim- 
ultaneous viewing of reconnaissance images in the air 
and, via downlink, on the ground. In a battlefield or 
other active military situation, this capability allows the 
integration of the airborne reconnaissance system with 
a ground-based, tactical command and communi- 
cations system to co-ordinate and control ground 
forces and air strike support. Intelligence derived from 
the IRIS reconnaissance images on the position of 
opposing forces can be used by field commanders to 
direct ground operations and airborne support within 
seconds of acquisition of the reconnaissance data. 

Two operational modes are provided, with the cap- 
ability of switching inflight from a wide swath to a high- 
resolution mode in seconds. Images are produced 
from distances of up to 100 km and altitudes of up to 
49,000 ft, providing standoff range capability. 

The IRIS consists of three segments: an airborne 
segment, a transportable ground segment and a 
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It is the first I/J-band monopulse airborne interceptor 
radar, successfully developed by LEIHUA for all 
weather F-8 fighters. It has search, acquisition and 
tracking capabilities and can be used for attack on fly- 
ing targets with gun, rockets and missiles in association 
with an onboard fire control computer and optical 
gunsight. 

It provides good anti-interference, high reliability and 
easy maintenance. 


Specifications 
Detection range: 29 km 
Scan range: 

(azimuth) +38° 
(elevation) -12 to +24° 
Volume: 0.145 m° 
Weight: 145 kg 
Frequency: |/J-band 


Status 
The 204 radar was confirmed through final evaluation in 
1984 and put into mass production. 


Contractor 
China Leihua_ Electronic Technology Research 
Institute. 


NEW ENTRY 


698 Side-Looking Radar 


The |/J-band 698 side-looking radar is designed specifi- 
cally for detection of periscopes and ships. The radar 
features coherent moving target detection, slotted feed 
double parabolic reflector antenna, parametric ampli- 
fier, high-stability local oscillator, coherent receiver, IF 


precision analysis facility. The standard equipment for 


these segments is augmented by options for image dis- : 


play, storage and interpretation. Drawing on these 
options, the IRIS can be configured for a variety of user 
requirements. 

The airborne segment consists of an imaging syn- 
thetic aperture radar with onboard digital processing, 
downlink transmission, high-density magnetic tape 
data recording and image production capabilities. 
Images are processed in real time and displayed on a 
video monitor and hard-copy paper strip. The airborne 
segment has been packaged in compact, rugged mod- 
ules for application in high-performance executive-size 
turboprop and jet aircraft. In addition, independent pro- 
cessors are included for simultaneous fixed and mov- 
ing target imaging. Moving and fixed targets can be 
displayed independently or superimposed in colour in 
a single image. 

The transportable ground segment consists of a 
downlink receiver, digital data processor and tactical 
workstation. The tactical workstation is rugged, trans- 
portable and inexpensive - ideal for rapid deployment in 
critical reconnaissance areas. It features high-density 
magnetic tape data recording, continuous paper strip 
printing, continuous image and frame image video 
display capabilities. 


CHINA, PEOPLE’S REPUBLIC 


log amplifier and digital filter. Detection ranges are 
quoted as 60 km against ships and 17 km against a 
periscope. 


Specifications 
Volume: 0.8 m 
Weight: 230 kg 


Status 
In service. 


Contractor 


China Leihua_ Electronic Technology Research 


Institute. 
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The precision analysis facility provides radar 
interpreters with the ability to analyse reconnaissance 
data received via downlink or recorded on board the air- 
craft and the transportable ground segment. The 
facility can archive and retrieve multiple data sets from 
the airborne and transportable segments, as well as 
maps and other interpretation aids entered at the 
facility. The precision analysis facility allows for indepth 
interpretation of imagery, change detection, pro- 
duction of map mosaics and preparation of precision 
hard-copy film products. 


Specifications 

Weight: 400 kg 

Frequency: 9,375 MHz 

Average transmitter power: 160 W 

Platform speed: 550 kts (max) 

Antenna length: 1.0 m standard, 1.4 m high gain 


Status 
In production. 


Contractor 
MacDonald Dettwiler and Associates Ltd. 


Colour Weather Radar 


The colour weather radar designed for civil aircraft is 
now under development and testing, with assistance 
from Rockwell International Corporation Collins Gen- 
eral Aviation Division. The radar system incorporates a 
variety of new technologies such as the narrowed wave- 
guide planar slotted array, high-reliabillty transmitter, 
miniaturised logic-controlled receiver, and digital 
colour indicator. The transmitter employs a pulse- 
modulated magnetron. It also has ground-mapping 
features. 


1996 
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Specifications 

Weather avoidance range: >500km (for strong 
thunderstorm areas) 

Scan range: 

(azimuth) +60° 

(elevation) +15° 

Antenna stabilization range: 
(roll) 30° 

(pitch) +10° 

Weight: 20 kg (no cables) 
Antenna beamwidth: <6° 


Contractor 
China  Leihua 
Institute. 


Electronic Technology Research 


NEW ENTRY 


CWI Illuminator 


The continuous wave illuminator, now used for F-8 fight- 
ers, is designed to perform semiactive radar guidance 
of air-to-air medium-range interception missiles when 
operated in combination with airborne radar. 


Status 
It is in production with an annual output of 30 to 50 sets. 
There are a series of CWls, including CWI-A, CWI-B, 
CWI-C and CWI-D, available for different types of 
aircraft. 


Specification 

Frequency: |/J-band 

Radiation power: 200 W 

FM noise: LFM<-99 dB/Hz/10 KHz 
AM noise: LAM<115 dB/KHz/10 KHz 
Weight: 40 kg 

Volume: 0.035 m*° 


Contractor 
China Leihua 
Institute. 


Electronic Technology Research 


NEW ENTRY 


F-8 Fire Control Radar 


A continuous wave illuminator is used in the F-8 fighter 
to provide semi-active radar guidance for air-to-air, 
medium-range missiles when operating in conjunction 
with the airborne radar. 


Specifications 
Volume: 0.035 m$ 
Weight: 40 kg 


Power: 200 W 
Frequency: |/J-band 


Status 
In production for the F-8 fighter, with an annual output 
of 30 to 50 sets. 


Contractor 
China Leihua 
Institute. 


Electronic Technology Research 


JL-7 Fire Control Radar 


The multifunction JL-7 fire control radar for the F-7 air- 
craft is designed to search, detect and track airborne 
targets and carry out air-to-ground ranging. It can be 
used for attack on air or ground targets using missiles, 
guns or bombs in association with a gunsight or HUD. 


Specifications 
Volume: 0.12 m° 
Weight: 115 kg 
Frequency: J-band 
Range: 

(detection) 27.8 km 
(track) 18.5 km 
Coverage: 

(azimuth) +35° 
(elevation) -13 to +17° 
Altitude: 2,300-65,000 ft 


Status ; 
In production and in service with Chinese Air Force 
F-7C aircraft. 


Contractor 
China Leihua 
Institute. 


Electronic Technology Research 


UPDATED 


JL-10A Airborne Radar 


The JL-10A airborne radar is designed for the fighter 
requirements of medium-range omnidirectional attack, 
close-range dogfight, look-up and look-down, and sur- 
face moving target attack over land and sea. It is the 
first airborne full-wave pulse Doppler radar, with high, 
medium and low PRF, produced in China. The JL-10A 
is a highly digitised system which uses a slotted array 
antenna, signal exciter and sophisticated signal 
processor. 


Specifications 

Range: 59.3 km look-up, 53.7 km look-down (5 m? 
target) 

Tracking range: 29.6 km 

Range resolution: 150 m 

Range accuracy: 15 m 

Reliability: >70 h MTBF 


Status 


Development and flight trials have been completed 


successfully. 


Contractor 
China Leihua_ Electronic Technology Research 
Institute. 


Shenying Multimode Airborne 
Radar 


The Shenying multimode airborne radar is a coherent 
|/J-band pulse Doppler system which will provide fight- 
ers with capabilities of medium-range dogfight, look-up 
and look-down weapon delivery, and ground or sea 
moving target attack. 

The antenna is a flat plate slotted array which fea- 
tures low sidelobes and full azimuth and elevation 
monopulse operation. A gridded TWT transmitter is 
employed, which operates at low, medium and high 
PRFs. The receiver, with low-noise front end, consists of 
two channels which provide the monopulse sum and 
multiplexed difference channels (azimuth and elev- 
ation). Shenying incorporates digital signal/data pro- 
cessors to handle radar mode control, to conduct the 
built-in test, and to perform radar signal and data 
processing. 


Status 
Under development. 


Specifications 

Detection range: 

(search) 80 km (max); 54 km (look-down) 
(tracking) 40 km (look-up); 32 km (look-down) 
Search angle: 

(azimuth) +60° 

(elevation) +60° 

Frequency: |/J-band 


Contractor 
China Leihua_ Electronic Technology Research 


Institute. 


NEW ENTRY 


PL-7 Fire Control Radar 


The PL-7 is a lightweight, monopulse, J-band fire con- 
trol radar developed for the Chinese Air Force and 
designed for use in fighter aircraft. It has air-to-air and 
air-to-ground modes and can operate in conjunction 
with a fire control computer, IFF, head-up display or 
aiming sight. 

The radar consists of 18 LRUs located in the nose 
and cockpit. It has five modes in air-to-air: search (from 


400 m to 30 km, and through +45°); manual acqui- 
sition; boresight; attack/track (up to 15 km, through 
+45° and down to 2,300 ft altitude) and transponder. 
The three air-to-ground modes are: slant range, attack 
and acquisition. 

A horizontally polarised antenna is used, with a 3.4° 
beamwidth in azimuth, 5.6° in elevation and a 30 dB 
gain. : 


Specifications 
Volume: 0.23 m° 
Weight: 115 kg 

Peak power: 75 kW 
Reliability: 50 h MTBF 


Contractor 
China National AeroTechnology Import and Export. 


Model 265 Radar Altimeter 


The Model 265 is ananosecond pulse radar altimeter. It 
can be used on various types of civil or military high- 
speed jet aircraft, helicopters and unmanned aerial 
vehicles. It outputs high-precision and continuous true 
height signals to navigation, autopilot and fire control 
systems. 

The Model 265 features a large altitude range, high 
accuracy, high reliability and stability, small volume and 
the use of the front edge of the tracking pulse to 


measure the shortest range between the aerial and the 
ground, without interference. The system incorporates 
a self-test function and provides warning signals at 
preset heights. 


Specifications 

Weight: 3 kg 

Altitude: 0-4,920 ft 

Accuracy: +3 ft or 3% of true height 
Resolution: +0.5 ft or 0.1% of height 


Status 

Model 265 radar altimeters have been used on the J7- 
IIM and Jé8-Il fighters, Y-12 transport aircraft, the J-8 
trainer and the CKIE low-altitude pilotless target. 


Contractor 
China National 
Corporation. 


Electronics Import & Export 
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Airborne Warning and Control 
System 


A second-generation airborne warning and control sys- 
tem has been developed as a follow-on to the Tu-126 
Moss AEW aircraft. The radar is probably an updated 
version of the Flat Jack and is carried in a saucer- 
shaped rotating radome by the II-76 Mainstay desig- 
nated A-50. Mainstay is designed to operate in conjunc- 
tion with the Su-27 ‘Flanker’, MiG-29 ‘Fulcrum’ and 
MiG-31 ‘Foxhound’. The CIS is devoting considerable 
effort to the development of a highly capable AEW air- 
craft and a further new aircraft, based on the An-74 
STOL transport (known as ‘Madcap’), features a large 
antenna mounted on top of a heavily modified fin. ‘Mad- 
cap’ is thought to be particularly suitable for areas 
where long runways are not available. 


Status 
In service in the II-76/A-50 Mainstay. 


Contractor 
Aviaexport. 


UPDATED 


Bee Hind and Box Tail Radars 


Bee Hind is the NATO designation allocated to a CIS tail 
warning I-band radar in service on Tu-95 ‘Bear’ and 
Tu-22 ‘Blinder’. It may owe its origins to ‘Box Tail’, an- 
other I-band radar serving on Tu-95 ‘Bear’ bomber/ 
maritime patrol/electronic reconnaissance aircraft. 
Both radars are also employed as gun fire control 
systems for remotely operated weapons. 


Contractor 
Aviaexport. 


UPDATED 


Big Bulge Radar 


Big Bulge is an |/J-band surface surveillance, target 
designation and missile mid-course guidance radar for 
large fixed-wing maritime patrol aircraft and helicop- 
ters. The radar’s range is estimated at over 350 km at 
12,000 ft altitude for the detection of large surface 
targets. A datalink is used to transmit radar target data 
to co-operating ships and aircraft for missile targeting 
purposes. On Tu-20/Tu-95 ‘Bear D’ and Tu-142 ‘Bear F’ 
aircraft the system is installed in a large blister under 
the fuselage and on the Ka-25 ‘Hormone’ helicopters it 
is housed in a chin-mounted radome. 


Status 
In service. 


Contractor 
Aviaexport. 


UPDATED 


The Tupolev Tu-142 ‘Bear F’ aircraft with the Big Bulge radar system installed under the fuselage 


The II-76/A-50 Mainstay AWACS carries a second-generation airborne warning and control system 


The MiG-25 ‘Foxbat’ carries the Fox Fire interception radar 


Buran-D Weather Radar 


The Buran-D weather radar system consists of four 
modules: antenna, transceiver, control and display 
units. It can be reduced to three modules by using an 
existing aircraft display. In addition to displaying areas 
of high rainfall intensity on an eight-colour screen it can 
be used to warn of turbulence without displaying rain- 
fall out to a range of 555km. Buran-D also has a 
ground-mapping mode and can be used to interrogate 
and receive and display information from |/J-band radar 
beacon transponders out to a range of 148 km. 


Specifications 

Power supply: 115 V, 400 Hz, 350 VA 
Frequency: 9,345 MHz +15 MHz 
Power output: 20 kW 

Pulsewidth: 0.5-6 Lis 

PRF: 250-1,500 Hz 


Contractor 
Aviaexport. 
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Down Beat Radar 


Down Beat is the NATO designation given to the I-band 
nose-mounted bombing and navigation radar in the 
Tu-22M ‘Backfire’ aircraft. It is used for missile target- 
ing, particularly with AS-4 weapons. Range is in the 
order of 300 km. 


Status 
The Down Beat radar is also said to be in service on 
Tu-26 ‘Backfire B’ and ‘Blinder’ aircraft. 


Contractor 
Aviaexport. 


UPDATED 


Fox Fire Radar 


Fox Fire is an air interception and weapon control radar 
operating in I-band for operation with AA-3 ‘Anab’, AA-5 
‘Ash’ and AA-6 ‘Acrid’ air-to-air missiles. Initial range 
estimates for Fox Fire are 100 km in search mode and 
65 km in track mode. These figures would appear to 
match the requirement of the AA-6 weapon and it is 
likely that a CW illuminator is provided for use with 
radar guided variants of this missile. The reported 
power output of the Fox Fire radar is 600 kW, a figure 
which may be excessive. 

Fox Fire is fitted to MiG-25 ‘Foxbat’ and to some 
variants of MiG-23. 


Contractor 
Aviaexport. 


UPDATED 


High Lark Radar 


High Lark is a J-band air interception radar intended for 
the MiG-23S ‘Flogger B’ fighter. It has also been 
reported fitted to later versions of the MiG-21 ‘Fishbed’, 
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and other aircraft, in association with the AA-2 ‘Atoll’, 
AA-7 ‘Apex’ and AA-8 ‘Aphid’ air-to-air missiles. 

The range of High Lark is estimated at more than 
80 km in search mode and 55 km in track mode. 


Status 
In service. 


Contractor 
Aviaexport. 


UPDATED 


Odd Rods IFF 


Odd Rods is the SRO-2 airborne IFF system widely 
installed in CIS fixed-wing aircraft and helicopters. 


Status 
In service. 


Contractor 
Aviaexport. 


Puff Ball Radar 


Puff Ball is the NATO designation applied to a radar that 
has been stated to equip the Mya-4 ‘Bison’ which still 
operates in small numbers with the CIS Long-Range 
Aviation Force. It is probably also in some versions of 
the Tu-16 ‘Badger’ and the Tu-20 ‘Bear’, both of which 
have broadly similar strategic roles, and in the Ka-25 
‘Hormone’ ASW helicopter. 

Puff Ball is an I-band radar for search, surface map- 
ping and weapon designation. With a range of 170 km 
from a medium-altitude platform, Puff Ball may be 
employed in the guidance of such air-to-surface miss- 
iles as AS-1 ‘Kennel’, AS-2 ‘Kipper, AS-3 ‘Kangaroo’, 
AS-5 ‘Kelt’ and possibly the AS-6 ‘Kingfish’. 

Two PRFs have been reported, either 414 to 418 or 
621 to 628 pps. American reports state that the system 
can provide surface-to-surface missile batteries with 
target co-ordinates for missile guidance, the infor- 
mation being transmitted to the missile site by means of 
a datalink. It is likely that this facility would be of most 
use to the Ka-25 ‘Hormone’ helicopter, permitting a 
greater firepower to be brought to bear on a target than 
could be delivered by the helicopter alone. 


Status 
In service. 


Contractor 
Aviaexport. 


UPDATED 


Puff Ball in the Ka-25 ‘Hormone’ ASW helicopter 


Short Horn Radar 


The Short Horn weapon delivery and navigation radar 
operates in the J-band around 14 to 15 GHz with 
frequency agility. Four PRF/pulsewidth combinations 


An II-38 ‘May’ with the Wet Eye search radar 


have been identified: 313 to 316/1 to 1.8, 496 to 
504/0.5 to 1.4, 624 to 626/0.4 to 1.3 and 1,249 to 
1,253/0.01 to 0.09 (the first set of figures in each case 
being in Hertz and second set being in microseconds). 
Circular and sector scans have been recorded and the 
system may have anti-surface vessel and maritime 
applications, with a range of approximately 200 km. 


Status 
In service on ‘Bear’ and ‘Blinder’. 


Contractor 
Aviaexport. 


UPDATED 


Wet Eye Radar 


Wet Eye is a J-band maritime reconnaissance radar 
which forms part of the avionics suite in the II-38 ‘May’ 
aircraft, the radar being housed in a large ventral 
radome toward the forward end of the fuselage. The 
use of J-band limits range against ships, but may confer 
benefits in the detection of periscopes. 


Status 
In service with the CIS and Indian Navies. 


Contractor 
Aviaexport. 


UPDATED 


Zaslon on MiG-31 ‘Foxhound’ 


Zaslon 


Zaslon is an airborne fire control radar. Zaslon is fitted 
to MiG-31 ‘Foxhound’. The designators S-800 and 
SBI-16 have both been used in association with this 
radar. The NATO name is ‘Flash Dance’. 

Zaslon is an |-band pulse Doppler radar, with a look- 
down/shoot-down capability. It uses an antenna based 
on passive electronic scanning. Control of the beam is 
believed to be via ferrite phase shifters. Reported maxi- 
mum range is 300 km. 

The MiG-31M ‘Foxhound’ upgrade programme has 
an upgraded phased-array radar called Zaslon-M. 
Zaslon-M is a significantly improved radar which offers 
150 to 200 per cent improvement. The working range is 
extended, whilst the radar also provides a genuine mul- 
tifunction capability. The NIIP design bureau also 
confirms that integration work with the R-77 (AA-12) 
active medium-range AAM has been completed with 
Zaslon-M. 

NIIP is also testing a phased-array radar (N-011M) for 
Su-35 (the advanced derivative of Su-27). The NIIP 
radar (N-O11) previously associated with the pro- 
gramme uses a slotted flat plate antenna. This new 
radar builds on MiG-31 Zaslon phased-array experi- 
ence, but it is not known whether the ‘Zaslon’ name is 
also applied to this development. NIIP says the N-011M 
will also be offered for Su-27, Su-30MK, and MiG 1-42. 
The N-011M has also been discussed with India for 
Su-30MK. 


Status 

The Zaslon S-800 is in service with Russian Air Force 
MiG-31 ‘Foxhound’. Zaslon-M is associated with the 
MiG-31M programme. 


Contractor 
NIIP. 


NEW ENTRY 


Gukol Airborne Radar 


Gukol is an airborne multifunction radar for light strike/ 
ground attack aircraft and RPVs, as well as civil aircraft. 
Very few details are available, but examination of dia- 
grams indicates that it is probably a nose-mounted 
pulse Doppler system, operating in the |/J-band. It 
consists of transmitter, receiver and radar signal and 
data processor mounted in a rack immediately behind a 
circular, flat plate antenna. 

Gukol provides range search coverage up to 200 km 
with ground collision avoidance, low-altitude terrain- 
avoidance and _terrain-following, measurement of 
weather and turbulence conditions, uniform scale 
terrain-mapping with high resolution, radio beacon 
reference and measurement of aircraft velocity for navi- 
gation updates. 

Operational modes include detection of aircraft, 
weather conditions and terrain, measurement of 
weather direction and velocity, real beam and synthetic 
aperture mapping, enlargement of map scale and 
freezing and stabilisation of the map centre. 


Contractor 
Phazotron. 


UPDATED 


Kopyo 


The Kopyo radar is designed as an upgrade for the 
MiG-21 and similar aircraft. It is claimed to increase the 
combat effectiveness of the MiG-21 fighter seven times. 

Kopyo radar is a multifunction multimode coherent 
pulse Doppler radar operating in air-to-air and air-to- 
surface modes with increased detection and tracking 
range, multiple target acquisition and high-resolution 
mapping capabilities. 

Kopyo radar is used to employ the R27R1, R27T1, 
RVV-AE, R-73E, and other precision-guided missiles, as 
well as conventional gravity bombs. 


Specifications 
Target detection range: 
(forward hemisphere) 57 km (RCS 5 m?) 
(aft hemisphere) 35 km 
Scanning angle: 
(azimuth) +20, +30, +40° 
(elevation) 2, 4 lines 
Frequency: |/J-band 
Power: 

(peak) 5 kw 

(average) 1 kw 

Weight: 105 kg 


Status 

Kopyo is offered in four variants: basic Kopyo radar; Su- 
per Kopyo, with higher performance data processing; 
Super Kopyo PH, with electronically scanned active 
phased-array antenna, digital processors, new soft- 
ware, and upgraded hardware; and pod-mounted 
Kopyo 25. A collaborative development of Kopyo, with 
Thomson-CSF, is called Phathom. 

Basic Kopyo is claimed to be able to track eight air- 
borne targets simultaneously, and engage two, with 
maximum capability of 57 km against closing targets, 
and 35 km against receding targets, and to provide an 
all-weather attack capability with a set of mapping 
modes, including Doppler beam-sharpening to 0.45° 
(1:10) and Synthetic Aperture Radar (SAR). In the SAR 
mode, resolution is 30 x 30 m. 

Super Kopyo is claimed to be able to track eight air- 
borne targets, or four surface targets, simultaneously, 
and engage two, with maximum air-to-air search range 
of 75 km against closing targets, and 45 km against 
receding targets. 

Pod-mounted Kopyo flight tests were due to begin in 
May 1996. Phazotron state that they should not take 


Kopyo 25 radar fitted to an Su-25TM to enable 
enhanced attack capability 1996 


long, as the design incorporates components, tech- 
nology and software already proven in the N-010 Zhuk 
radar developed and tested for MiG-29M. Detection 
performance is quoted as 57 km for closing targets and 
25 km for tail-on targets. Large surface targets can be 
detected to long range, 25 km is quoted for a group of 
tanks, and up to 200 km for a destroyer. Weapons 
integration will provide Su-25TM with a multiple target 
capability including four R-77 active AAMs, and a range 
of air-to-surface missiles including Kh-31A and Kh-35. 

Kopyo, Super Kopyo, Super Kopyo PH and Phathom 
are all aimed at the MiG-21 upgrade market. Kopyo 25 
is intended for Su-25TM. Two Kopyo sets already sold 
to China. Kopyo is also reported to have been selected 
for Indian Air Force MiG-21 upgrade. Pod-mounted 
Kopyo has been identified for Su-25TM upgrade 
proposals. 


Contractor 
Phazotron. 


NEW ENTRY 


NO14 


NO14 is an airborne fire control radar. It is a phased- 
array radar being developed by the Russian Phazotron 
design bureau for the Mikoyan I-42 aircraft. It is also 
reported that this aircraft is to have a rear-facing tail 
protection radar. It is not known whether this will be the 
same NO14 radar. 


Status 
Development. 


Contractor 
Phazotron. 


NEW ENTRY 


Phathom 


Phathom is an airborne fire control radar, that is being 
developed as a collaborative venture by the Russian 
Phazotron design bureau and the French Thomson 
company. From Phazotron come elements of the 
MiG-21 Upgrade Kopyo radar including antenna, 
receiver, transmitter, and primary power supplies. 
Thomson provide data and signal processing from their 
RDY radar. Analogue processors are a joint develop- 
ment. Phathom is a multifunction pulse Doppler radar 
for Su-25M5. Air-to-air modes provide track-while-scan 
of eight targets and engagement of four targets. In the 
air-to-ground mode it can perform ground-mapping, 
terrain-avoidance and missile guidance with multitarget 
capability. Phathom is probably similar to Super Kopyo, 
which is claimed to have 75 km maximum air-to-air 
search against closing targets, and 45 km against 
receding targets. 


Status 
Development. 


Contractors 
Phazotron. 
Thomson-CSF. 


NEW ENTRY 
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RP-21 Sapfir and RP-22 Sapfir 21 


RP-21 Sapfir and RP-22 Sapfir 21 are |/J-band fire con- 
trol radars fitted to the eight different models of MiG-21. 
RP-21 Sapfir was known to NATO as Spin Scan. RP-22 
Sapfir 21 was known as Jay Bird. RP-22 Sapfir 21 was 
also fitted to some models of MiG-23 ‘Flogger’, and 
some export models of MiG-25 ‘Foxbat’. Single target 
search range is only 30 km, and tracking range 15 km. 


Contractor 
Phazotron. 


NEW ENTRY 


Super Komar 


Phazotron reports that it is bidding its Super Komar 
radar (an upgraded Kopyo) for the Chinese/Pakistani 
FC-1 fighter programme. 


Status 
Development. 


Contractor 
Phazotron. 


NEW ENTRY 


Topaz 


The Topaz is designed as a modernisation of the H019 
radar. 

It is a multifunction multimode coherent pulse Dop- 
pler radar operating in air-to-air mode. It is intended for 
installation on MiG-29 and MiG-23 fighters and similar 
aircraft. The radar significantly increases aircraft com- 
bat effectiveness compared with the H019 radar, it 
operates reliably under ECM conditions, and is 
equipped with training modes of operation. Topaz 
radar is used to employ the R27ER1, R27T1, R27ET1, 
RVV-AE, R-73E type guided missiles. The radar can be 
modified to incorporate the air-to-surface mode. 


Specifications 

Target detection range: 

(forward hemisphere) 80 km (RCS 3 m?) 
(aft hemisphere) 40 km 

Scanning angle: 

(azimuth) +15, +25, +70° 

(elevation) 4, 6 lines 

Weight: 350 kg 


Status 
In serial production. Reportedly specified for Malaysian 
MiG-29SM aircraft. 


Contractor 
Phazotron. 


NEW ENTRY 


Zhuk 


Zhuk is designed as an upgrade for MiG-29 and Su-27 
aircraft. It is a multifunction multimode coherent pulse 
Doppler radar operating in air-to-air and air-to-surface 
modes with increased detection and tracking range, 
multiple target acquisition and high-resolution mapping 
capabilities. 

Zhuk radar is designed to deploy the R27R1, R2771, 
RVV-AE, R-73E, X31A and other precision-guided 
missiles, as well as gravity bombs. 


Specifications 

Target detection range: 
(forward hemisphere) 80 km (RCS 3 m?) 
(aft hemisphere) 50 km 
Scanning angle: 
(azimuth) +20, +60, +90° 
(elevation) 2, 4 lines 
Frequency band: |/J-band 
Power: 

(peak) 5 kw 

(average) 1 kw 

Weight: 220 kg 
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Zhuk (NATO - ‘Slot Back’) on MiG-29 


Status 
The MiG-29M upgrade reportedly includes the Zhuk 
N-010 pulse Doppler multimode radar, with look-down/ 
shoot-down capability, and a mechanically scanned 
antenna. Quoted maximum ranges are 100 km against 
closing targets, and 55 km maximum range against 
receding targets, and simultaneous two target engage- 
ment capability, backed up by the Geophiska OLS-M 
infra-red/TV/laser sighting system, and the capability to 
include a range of air-to-surface guided weapons. 
Phazotron also reports that it has signed a contract to 
supply China with 150 to 200 improved Zhuk radars, 
mainly in support of the F-8Il fighter programme; 


Anemone Radar 


Intended for the modernised Super Etendard, the 
Anemone search, tracking and ranging radar has been 
developed under the prime management of Dassault 
Electronique with the participation of Thomson-CSF. It 
has the following functions: air-to-surface (main func- 
tion); air-to-ground (ranging and ground-mapping); and 
air-to-air. 

It consists of a nosecone (antenna and circuitry), an 
aircraft/radar interface unit and radar controls. 

The Anemone radar operates in the I/J-band with fre- 
quency agility. Awideband monopulse flat slotted array 
antenna with low-level sidelobes is provided, and 
reinforced ECCM is incorporated. In the air-to-surface 
mode, the system enables a marine target to be 
detected and tracked. Targets are detected in the 
search mode with an elevation angle automatically 
adjusted as a function of the selected range angle. Fol- 
lowing target designation and lock on, the change to 
track-while-scan or continuous tracking is automatic. In 
the air-to-air mode the radar allows linear scan, search 
with semi-automatic acquisition, and continuous 
tracking. 


Status 

The Anemone has been fitted to the modernised Super 
Etendard of the French Navy. It is currently in pro- 
duction and is being fitted to the Super Etendard air- 
craft as part of an upgrade programme for the French 
Air Force. 


Contractor 
Dassault Electronique. 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


Antilope V Radar 


The Antilope V radar has been designed for the Mirage 
2000N. Its basic functions are terrain-following, ground- 
mapping, interlace (terrain-following and ground- 
mapping), air-to-air and air-to-surface. Essential charac- 
teristics of Antilope V are: 

J-band transmission providing high ground reflectivity 
High-speed vertical scanning of the antenna 
Asymmetric antenna, providing accurate localisation of 
obstacles in the path of the aircraft 


although some of the radars are also likely to be used to 
equip the Chengdu J-10 (J-9) fighter. This ‘improved 
Zhuk’ radar is reported to have six times the data and 
signal processing power of the basic variant, greater 
detection range, and the ability to perform, track-while- 
scan on 24 targets, display up to eight of these, and pro- 
vide fire control solution for two to four simultaneously. 

In a modification, designated Zhuk-PH, for possible 
use on Su-30 and Su-35, the Phazotron bureau is 
reported to plan the use of a phased-array antenna. The 
new antenna will be able to scan over angles of +60° in 
elevation and azimuth. Maximum range against closing 
targets is 165 km, with velocity measurement, or 
140km with range measurement. The capability 
against receding targets is quoted as 60 km. The 
Zhuk-PH development is a possible alternative to the 
Zaslon N-011M for Su-35. 

In a proposed further development of Zhuk-PH a 
higher performance signal processor would raise maxi- 
mum ranges against closing targets to 245 km (with vel- 
ocity data) and 183 km (with range). Zhuk-PH will be 
able to track-while-scan 24 targets and engage six to 
eight targets. 

The exact relationship of these various modification 
programmes in terms of technical/operational capabil- 
ity is not Known. 


Contractor 
Phazotron. 


UPDATED 


FRANCE 


The Dassault Electronique Anemone radar 


An antenna of the flat slotted-array type producing a 

weighted polar diagram with very low-level diffuse 

sidelobes 

Receiver with a wide dynamic range and image- 

frequency suppression 

Image sharpening of the monopulse type with com- 

pression in the elevation plane for highly accurate 

determination of the height of obstacles 

Real-time radar data processing 

Continuous and automatic test system 

Protection against reception by antenna sidelobes. 
Radar information is displayed on a head-up display 

and on a three colour multimode CRT head-down dis- 

play, as well as being sent to the navigation and 

weapon system. The system can provide terrain- 

following commands at 300 ft (91 m) and 600 knots, 


A model of the DAV warning and surveillance 
system mounted on a Gerfaut helicopter 


Nit Airborne Radar 


Nit is a Sideways-Looking Airborne Radar (SLAR) sys- 
tem for carrying out surveys of the earth’s surface, 
regardless of weather conditions. It is intended for use 
in the survey of natural resources but could also be 
used for military purposes. In particular, it is designed 
for investigation of natural resources, survey of ice 
in the Arctic Basin, survey of fires and other natural 
or manmade disasters and supervision of the 
environment. 

The airborne system provides radar information up to 
a range of 80 km, at different polarisations. This infor- 
mation can be presented on a TV screen in the aircraft 
and can also be transmitted to a ground station via a 
datalink. Recording of the information can be carried 
out digitally on magnetic tape or photographically in 
analogue form. 


Specifications 

Weight: 400 kg 

Power: 15 kW 

Instantaneous coverage: 40 x 2 km 
Resolution: 15 m (along track) 

12 min of arc (across track) 


Status 
In service in An-24, II-24 and Tu-134 aircraft. 


Contractor 
Radar MMS, St Petersburg. 


UPDATED 


Antilope V terrain-following and navigation radar 


computing a preset obstacle clearance height, and with 
a preselected g level. 


Status 

Dassault Electronique is the design leader on this 
programme which is shared with Thomson-CSF. The 
Mirage 2000N radar has been in service since 1987. 
First deliveries of an upgraded version of Antilope V for 
the Mirage 2000D began in late 1992. 


Contractors 
Dassault Electronique. 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


DAV Air-to-Air Warning and 
Surveillance Radar 


The DAV radar is based on some 10 years of experi- 
ence by Dassault Electronique in the area of helicopter 
detection and analysis of the electromagnetic signa- 
tures of rotary-wing aircraft. DAV is intended to comp- 
lement heliborne electro-optical devices by providing 
omnidirectional search and target designation with 
extremely short reaction times. 

The DAV programme is 50 per cent funded by 
Dassault Electronique, with the remainder funded by 
the French DGA. 

The DAV warning and surveillance system, intended 
for installation in combat helicopters, is an E/F-band 
pulse Doppler radar specially designed for detecting air 
threats affecting helicopters in tactical flight or in the 
hover, and by aircraft attacking at low altitude. 


It enables the crew to detect, identify and designate air 
threats from a safe distance of up to 9 km. For this pur- 
pose the DAV is fixed on and above the main rotor of 
the helicopter, thereby allowing all-round surveillance. 
This position allows its operational use in tactical flight, 
especially when the helicopter is partially masked, 
taking cover behind natural obstacles. 

DAV can pick out helicopters in the hover, can serve 
as a mid-air collision warner, and can display contact 
range, azimuth, elevation and speed. 


Specifications 

Dimensions: 

(antenna module) 420 x 900 mm diameter 

Weight: 

(aerial unit) 40 kg 

(interface) 5 kg 

Frequency: E/F-band 

Transmitter: solid-state, frequency-agile 
Antenna/radome: rotational velocity same as that of 
platform helicopter main rotor 

Coverage: 360° azimuth; 24° elevation 

Receiver: superheterodyne 

Doppler analysis: FFT processing 

Target recognition: fixed-wing and rotary-wing aircraft 
Helicopter identification: from ‘library’ signatures 
Target designation information: azimuth, elevation, 
range and speed 


Status 
The first volume production radar is scheduled to be 
available by the end of 1997. 

Dassault Electronique has an agreement with ESCO 
(Electronics & Space Corporation) in the United States 
to market DAV to US customers under the name 
Air Combat Radar. The US Army has already been 
evaluating the radar. 


Contractor 
Dassault Electronique. 
UPDATED 


RDN 85-B Doppler Velocity 
Sensor 


The RDN 85-B is a single-box Doppler velocity sensor 
designed for use in helicopters, said to have good oper- 
ating characteristics over calm seas. The radar inter- 
faces with an ARINC 429 digital databus and along and 
across track velocities are also transmitted as DC sig- 
nals for display by a hover meter and for coupling to an 
autopilot. There is BITE for in-flight and ground system 
checkout. 


Specifications 

Dimensions: 437 x 437 x 180 mm 
Weight: <10 kg 

Power supply: 28 V DC, 30 W 
Frequency: 13.325 +20 MHz 
Transmitter power: 30 MHz 
Velocity range: —50 to +350 kts 
Altitude: up to 20,000 ft 
Accuracy: 0.15% or 0.12 kts 
Transmitter: Gunn diode oscillator 
Reliability: >3,200 h MTBF 


Status 

In production for French Navy and export search and 
rescue Puma and Dauphin helicopters, French Army 
Super Pumas and the Fennec helicopter for Singapore. 
More than 300 have been ordered. 


Contractor 
Dassault Electronique. 


UPDATED 


RDN 2000 Doppler Velocity 
Sensor 


The RDN 2000 J-band Doppler velocity sensor has 
been designed for light, medium and _ heavy 
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helicopters, where autonomous navigation and assist- 
ance for the pilot is needed for missions of all types over 
land and sea. It employs FM/CW techniques and digital 
signal processing. The lightweight single unit includes 
an antenna, transmitter/receiver, power supply and sig- 
nal processor. 

Coupled with a computer and an AHRS or INS, the 
RDN 2000 provides a stealthy autonomous navigation 
system which is insensitive to countermeasures. In 
addition, it can operate with a local jammer. 

The system provides high performance when flying 
over land or sea, especially over calm water. This allows 
autopilot operation irrespective of flying conditions. 


Specifications 

Dimensions: 437 x 240 x 80 mm 
Weight: 4.2 kg 

Power supply: 28 V DC, 25 W 
Accuracy (95%): 

0.15% of Vt or 0.1 m/s (along track) 
0.22 % of Vt or 0.1 m/s (across track) 
0.15% of Vt or 0.2 m/s (vertical) 
Reliability: 8640 h MTBF 


Status 
In production. 


Contractor 
Dassault Electronique. 


RBE2 Airborne Radar 


The RBE2 airborne radar is being developed by GIE 
(Groupement d’Intérét Economique) which includes 
Thomson-CSF Radars and Contre-Mesures, as leader, 
and Dassault Electronique. The venture is shared 
on the basis of two-thirds for Thomson-CSF Radars and 
Contre-Mesures and_ one-third for Dassault 
Electronique. 

The RBE2 is the first of a new class of airborne radars 
using the Thomson-CSF Radant passive electronic 
scanning process. It is a multirole radar with large air-to- 
air and air-to-surface capabilities designed for the 
Rafale ACT and ACM. 


The RBE2 electronically scanned multimode radar 
will be housed in a low observable profile nose 
1995 


For the air defence role the RBE2 is able to carry out 
all air defence functions including search in look-up 
and look-down modes, identification, automatic multi- 
target tracking and dogfight. Detection is optimised by 
means of automatic waveform selection of high, 
medium or low pulse recurrence frequencies. Multitar- 
get tracking capability is improved by the electronically 
scanned antenna which can track targets whatever 
their relative position in space. 

For the air-to-ground role the RBE2 provides Rafale 
with all-weather deep strike capability, as well as close 
support and battlefield interdiction, by means of 
automatic Terrain-Following/Terrain-Avoidance/ 
Threat-Avoidance (TF/TA2), high-resolution mapping, 
fixed target search and tracking, ground moving target 
search and tracking and air-to-ground ranging. The sim- 
ultaneous operation of TF/TA2 and air-to-air modes 
bring vital capabilities in terms of self-defence while 


GIE is developing the RBE2 radar for the Dassault Rafale ACT and ACM 


flying penetration missions and of ground clearance in 
air-to-air missions. 

In addition to air defence and air-to-ground roles the 
RBE2 is optimised for shipping strike missions with 
long-range detection, multitarget tracking and target 
recognition and assessment. 

With its low observable profile the RBE2 has import- 
ant features such as full integration in the multisensor 
weapon system and real-time interworking with the EW 
suite. 


Status 

In development for the Dassault Rafale ACT and ACM. 
The first prototype was delivered in 1991. Production 
contract was awarded in 1994. 


Contractor 
GIE Radar ACT-ACM Rafale. 


UPDATED 


Horizon Battlefield Surveillance 
and Target Designation Radar 


The Orchidée battlefield system, in development since 
the mid-1980s, consisted of airborne and ground 
elements. The former comprised the aircraft itself with a 
pulse Doppler |/J-band radar and a datalink for two-way 
communication with the ground element. LCTAR was 
responsible for the radar development, Dassault Elec- 
tronique for the communications link and the ground 


station and Aerospatiale was the prime contractor 
responsible for the total system integration. Responsi- 
bility for the overall programme lay with the Délégation 
Générale pour l’Armement, part of the French Ministry 
of Defence. 

The radar is a very long-range ground surveillance 
radar intended for operation on board the Eurocopter 
Super Puma helicopter. It detects and locates, in a sin- 
gle scan of a few seconds, columns of vehicles and/or 
helicopters, even when they are slow moving. Speed of 


the detected targets is measured and then they are 
classified into wheeled vehicles, tracked vehicles or 
helicopters. Range on tanks and helicopters in 90 per 
cent of European weather conditions is 150 km. 

The radar consists of transmitter/receiver, processor 
and control units, which are fitted inside the helicopter 
and a widescan flat antenna mechanically positioned 
and mounted outside the helicopter. In flight the 
complete antenna mechanism is set vertically under 
the helicopter and the antenna scans over 360°. 
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The scanner for the Horizon battlefield surveillance and target designation radar is mounted below the 
fuselage of the Eurocopter Super Puma helicopter 


On landing, the antenna is locked crosswise and raised 
mechanically under the helicopter tail. 

The first prototype Orchidée system carried out its 
maiden flight in June 1990 on a Super Puma Mk 2. 
However, in August 1990 the French Government 
decided to cancel the project for budgetary reasons. 
Despite this decision the Orchidée demonstrator was 
used by the French 6th Light Armoured Division during 
the Gulf War for both day and night operations and 
achieved 24 missions, providing the French division 
and the XVillth United States Airborne Corps with an 
alert against possible enemy ground attacks. It also 
contributed to situation intelligence reports on the 
enemy by detection of reinforcing units, localisation of 
radar jammers and guidance of US Navy aircraft to 
destroy these jammers and, in support of aircraft of the 
XVIllth Corps, provided guidance for AH-64 Apache 
helicopters to destroy enemy vehicle columns. 


As a result of experience in the Gulf War the French 
Army intends to deploy a version of Orchidée, known as 
Horizon, in the latter half of the 1990s. The new system 
is smaller and less expensive than Orchidée, the main 
difference being the addition of an onboard processing 
unit to replace the Orchidée ground stations. Horizon is 
said to be 30 per cent cheaper than Orchideée. It is also 
more mobile and flexible but uses the same MTI radar 
developed by LCTAR and has its own onboard pro- 
cessing and display units. Horizon is interoperable with 
the US Joint STARS. 


Status 
In development. 


Contractor 
Le Centre Thomson d’Applications Radar (LCTAR). 
UPDATED 


Target Battlefield Surveillance 
Radars 


The Target family of battlefield surveillance radars 
forms the basis from which Horizon has been devel- 
oped (see earlier item). Target is mounted on various 
types of airborne platforms, such as light aircraft, heli- 
copters, airships or UAVs. It is designed to locate, in a 
single scan of a few seconds, vehicles, ships and forma- 
tions of helicopters and is intended to complement and 
increase surveillance performed by ground-based 
radars, to cover dead ground. 

Target provides raw data which is first processed on 
board the aircraft and then used to amplify tactical infor- 
mation for higher command. It is interoperable with the 
Stentor radar and the US Joint STARS. 

Target is an MTI radar which includes a carrier air- 
craft motion compensating system, flat very low side- 
lobe modular antenna, wideband TWT frequency-agile 
transmitter, digital signal processor, high-performance 
ECCM and operator console with colour display to 
show target location and speed sorting. 


Specifications 
Range: 70 - 180 km, depending on version 
Accuracy: 5 mrad (azimuth), 20 m (range) 


Status 
Several demonstration radars have been mounted on 
various types of aircraft. 


Contractor 
Le Centre Thomson d’Applications Radar (LCTAR). 


AHV-8 Radio Altimeter 


The AHV-8 lightweight unit satisfies the increasing 
demand for a height sensor for an automatic landing 
system, helicopter stabilisation and ground proximity 
warning system coupling. It conforms to ARINC 552 
and aversion is available for missile applications. It is an 
all-solid-state model which does not require warm-up 
time. 


Specifications 

Typical installation 

Dimensions: 

(indicator) 3 ATI 

(receiver/transmitter unit) 230 x 90 x 90 mm 
(antenna) (diameter) either 70 mm or 178 mm 
Weight: 

(indicator) 1.2 kg 

(transmitter/receiver unit) 2.2 kg 

(antenna unit) 0.4 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC, 25 VA 
Altitude: up to 5,000 ft 

Accuracy: 1 ft +2% 

RF power: 200 MW typical 

Outputs: 3 


Status 

No longer in production. Over nine different commer- 
cial types are fitted with the AHV-8. It has been specified 
for the Aerospatiale/Alenia ATR 42. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


AHV-9T Radio Altimeter 


The AHV-9T is designed for the Panavia Tornado. Low- 
and high-altitude bands can be used, the variable out- 
put being available from a microprocessor-based 
receiver unit. The system features CMOS integrated 
electronics, stripline technology antenna and built-in 
fault detection capability. 


Specifications 

Dimensions: 

(indicator) 61 x 61 x 158 mm 
(transmitter/receiver unit) 109 x 154 x 324 mm 
(antenna) 78 x 88 x 33 mm 

Weight: 

(indicator) 0.9 kg 

(transmitter/receiver unit) 4.5 kg 
(antenna) 0.2 kg 

Power supply: 115 V AC, 400 Hz, 70 VA 
Altitude: up to 50,000 ft 

Accuracy: 1 ft +2% 

RF power: 60 MW (FM/continuous wave) 
Outputs: 5 digital, 3 analogue 


Status 
In production and in service in German Panavia 
Tornados. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


AHV-12 Radio Altimeter 


Designed for use on the Dassault Mirage 2000 and 
Atlantique 2, the AHV-12 radio altimeter incorporates 
recent digital developments. Its main features are wide 
altitude range, high-accuracy and high-integrity levels. 


The Thomson-CSF Communications AHV-12 
digital radio altimeter 


Specifications 

Typical installation 

Dimensions: 

(antenna) circular, rectangular or small size 
(transmitter/receiver unit) 193 x 90 x 315 mm 
(indicators) ARINC 429 (digital), ARINC 552 (analogue) 
Weight: 

(transmitter/receiver unit) 5 kg 

Power supply: 115 V AC, 400 Hz, 45 VA 
Altitude: up to 70,000 ft 

Accuracy: 1 ft +1% 


Status 
In production and service in Mirage 2000 variants, 
Atlantique 2 and US reconnaissance aircraft. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


AHV-16 Radio Altimeter 


The AHV-16 microprocessor-based radio altimeter has 
a reprogrammable memory and is designed for com- 
muter and military aircraft. It has both digital and ana- 
logue outputs to ARINC 552 and 429 standards. It can 
interface with existing digital and analogue avionic 
equipment and with electromechanical instruments as 
well as electronic flight instrument systems. 


Specifications 

Dimensions: 

(indicator) 3 ATI 
(transmitter/receiver unit) 230 x 90 x 90 mm 
Weight: 

(indicator) 1.2 kg 
(transmitter/receiver unit) 2.0 kg 
Power supply: 28 V DC 

(R/T unit) 15 W, 

(indicator) 8 W 

Acccuracy: 1 ft +2% of altitude 
Reliability: >5,000 h MTBF 


Status 
In production and in service in transport aircraft and 
helicopters. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


AHV-17 Digital Radar Altimeter 


The AHV-17 is specifically designed for Rafale. 

The very low probability of intercept is due to an RF 
management system which adjusts output power as a 
function of altitude and enhanced receiver sensitivity. 
The AHV-17 has excellent jamming detection capability 
which enables it to have superior resistance even 
against advanced jammers. 

The AHV-17’s modular construction, based on a 
series of integrated tests, allows effective diagnosis of 
failures and simple replacement without the need to 
replace or adjust the defective module. Modules can be 
interchanged independently. 


Specifications 

Volume: <3 | 

Weight: <3 kg 

Power supply: 28 V DC to MIL-STD-740D, 40 W 
Frequency: 4.2-4.4 GHz 

Altitude: up to 30,000 ft 

Accuracy: 3 ft or 1% 

Reliability: >5,000 h MTBF 


Contractor 
Thomson-CSF Communications. 


UPDATED 


AHV-18 Compact Radio Altimeter 


The AHV-18 is the advanced military radio altimeter of 
the Thomson-CSF product line. It is a multimode equip- 
ment, of modular design, which can be adapted for use 
with fixed- and rotary-wing aircraft, missiles, RPVs and 
flying weapons. 

It has comprehensive ECCM capabilities using 
power management and jamming detection modes. 


Specifications 

Dimensions: 

(indicator) 3 ATI 
(transmitter/receiver unit) 124 x 81 x 81 mm 
(antenna) 105 x 90 x 38 mm 
Weight: 

(indicator) 1.2 kg 
(transmitter/receiver unit) 1.2 kg 
(antenna) 0.13 kg 

Altitude: up to 5,000 ft 
Accuracy: 1 ft +2% 

Reliability: >5,000 h MTBF 


Status 
In production for the Agusta A 109 helicopter and 
Penguin Mk 2 missile. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


AHV-530 Radio Altimeter 


Developed to ARINC 707 and 600 specifications, the 
AHV-530 is suitable for Category II and Ill autoland 
applications in commercial aircraft. It is an all-solid- 
state, digital system with a microprocessor-based com- 
puter and a total of only 450 components. There is 
direct access to all components and automatic fault 
detection and identification is provided by software. 


Specifications 

Typical installation 
Dimensions: 

(indicator) 4 ATI 
(transmitter/receiver unit) 3 MCU 
(antenna) horn or microstrip 


The Thomson-CSF AHV-530 digital radio altimeter 


Weight: 

(indicator) 1.2 kg 

(transmitter/receiver unit) 4 kg 

Power supply: 115 V AC, 400 Hz, 17 VA 
Frequency: 4.2-4.4 MHz 

Accuracy: 1 ft +2% of height 

RF power: 70 MW 

Reliability: >15,000 h MTBF 


Status 

In production and currently available for the Airbus 
A300-600, A310, A320, Boeing 757 and 767 airliners. It 
is also specified for the Fokker 100 and is certificated 
for the Boeing 747-400. More than 5,000 units have 
been delivered since 1982. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


AHV-530A Radio Altimeter 


The AHV-530A is designed to incorporate a large pro- 
portion of basic AHV-530 radio altimeter technology 
and to be interchangeable with the previous generation 
AHV-5 unit. Potential applications include the MD-80. 
The analogue outputs are configured to ARINC 552/ 
552A requirements. 


Specifications 

Typical installation 

Dimensions: 

(indicator) 3 ATI 

(transmitter/receiver unit) /% ATR short 
(antenna) (diameter) 178 mm 

Weight: 

(indicator) 0.8 kg 

(transmitter/receiver unit) 5 kg 
(antenna) 0.4 kg 

Power supply: 115 V AC, 400 Hz, 30 VA 
Frequency: 4.2-4.4 MHz 

Accuracy: 1 ft +2% 

RF power: 70 MW 


Status 
In production. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


AHV-540 Radio Altimeter System 


The AHV-540 radio altimeter system includes the 
ERT540 radio set with ANT140A microstrip antenna. It 
is designed to ARINC 707 specifications and its archi- 
tecture provides high-integrity monitoring to allow use 
in dual aircraft installations for up to Cat. IIIB autoland 
operations. 

An enhanced BITE, combined with up-to-date main- 
tenance information, ensures a higher aircraft operat- 
ing time and improved MTBF. Fold-out packaging gives 
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quick and access to 


maintenance. 


easy components _ for 


Specifications 
Dimensions: 3 MCU 

Weight: <4.5 kg 

Power consumption: <25 VA 
TSO: C87 

RTCA: DO-160B, DO-178A 


Contractor 
Thomson-CSF Communications. 
UPDATED 


AHV-550 Radio Altimeter 


The AHV-550 radio altimeter system includes the 
ERT550 radio set with ANT140A microstrip antenna. It 
is designed to ARINC 707 specifications and includes 
the same capabilities and integrity as the ERT540, but 
in addition it incorporates the technological features to 
meet DO-160C lightning protection and High-Intensity 
Radiated Field (HIRF) requirements. 

A new casting construction, coupled with a high- 
performance filter, improves protection from electro- 
magnetic interference, while the unit still ensures a high 
level of reliability and maintainability. 


Specifications 
Dimensions: 3 MCU 

Weight: <4.5 kg 

Power consumption: <25 VA 
TSO: C87 

RTCA: DO-160C, DO-178A 


Status 
In production. 


Contractor 
Thomson-CSF Communications. 
UPDATED 


AHV-2100 Digital Radar Altimeter 


The AHV-2100 has been specifically designed for mod- 
ern military helicopters. The simple hardware and up-to- 
date technology provide high reliability and perform- 
ance at low altitude and in hovering. 

The AHV-2100 has a dual-processing chain and 
DO-178 qualified software. In addition, power manage- 
ment of the RF output reduces the probability of inter- 
ception at low altitude over water and the combination 
of a narrow receiver bandwidth with high-performance 
digital signal processing provides resistance to 
jamming. 


Specifications 

Dimensions: 110 x 90 x 190 mm 
Weight: <2.2 kg 

Power supply: 28 V DC 
Altitude: up to 5,000 ft 
Accuracy: 3 ft +5% 

Reliability: 5,000 h MTBF 


Contractor 
Thomson-CSF Communications. 
UPDATED 
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AHV-2500 Digital Radar Altimeter 


Its compact dimensions and low cost make the 
AHV-2500 digital radar altimeter suitable for missiles 
and RPVs. It has outstanding performance at low 
altitude and in severe ECM conditions. 


Specifications 

Dimensions: 110 x 90 x 190 mm 
Weight: 1.8 kg 

Power supply: 28 V DC 

Altitude range: 2,500 ft 
Accuracy: 3 ft +5% 


Contractor 
Thomson-CSF Communications. 


NEW ENTRY 


AHV-2900 Digital Radar Altimeter 


The AHV-2900 is designed for future combat aircraft 
and tactical fighters. 


Contractor 
Thomson-CSF Communications. 


NEW ENTRY 


NRAI-7A/SC10 IFF Mk XII 
Diversity Transponder 


The NRAI-7A/SC10 IFF airborne transponder automati- 
cally codes special replies to provide assistance in the 
positive identification of particular aircraft and in case 
of emergency and inhibits replies to interrogator side- 
lobe transmissions. The pilot can also insert codes 
such as radio failure alert and warning of hijacking. The 
system incorporates a diversity function; it uses two 
antennas at different positions on the aircraft and trans- 
mits a reply via the antenna that receives the stronger 
interrogation signal. This permits more accurate identi- 
fication, particularly during combat where manoeuvres 
can blank or interrupt signals. The system is contained 
in a single box and is claimed to be one of the smallest 
transponders in the world. 


Specifications 

Dimensions: 130 x 127 x 145 mm 

Weight: 3.4 kg 

Frequency: 

(transmit) 1,090 MHz 

(receive) 1,030 MHz 

Power supply: 28 V DC, 30 W 

Power output: 500 W peak 

Sensitivity: -77 dBm 

Modes available: 1, 2, 3/A, C, and Mode 4 capability 
Codes: 32 in Mode 1, 4,096 in Modes 2 and 3/A, 2,048 
in Mode C 


Status 

In production for Dassault Mirage 2000 and F1CR, AS 
332 Super Puma, Gazelle and Dauphin 2 and Royal Air 
Force Hawk, Jaguar and Tornado GR.1 and F3. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


The Thomson-CSF NRAI-7A/SC10 transponder for 
the Mirage 2000 


The Thomson-CSF NRAI-9A/SC15 IFF transponder 


NRAI-9A/SC15 IFF Mk XIl 
Diversity Transponder 


Essentially a two-box version of the NRAI-7A/SC10 IFF 
Mk XII transponder, the NRAI-9A/SC15 incorporates 
the same features. These include the elimination of 
sidelobe response and the inclusion of automatic 
special-code referral, with positive identification permit- 
ting a ground operator to localise a particular aircraft. 
Special emergency codes chosen by the pilots, such as 
radio failure, may also be used. Dual receiver channels 
connected to upper and lower antennas, along with an 
antenna switch and comparison circuits, provide a 
diversity function. 


Specifications 

Dimensions: 

(transmitter/receiver) 58 x 193 x 380 mm 

(control unit) 127 x 130 x 80 mm 

Weight: 

(transmitter/receiver) 4.2 kg 

(control unit) 1 kg 

Power output: 

(peak) 500 W 

Frequency: 

(transmit) 1,090 MHz 

(receive) 1,030 MHz 

Modes available: 1, 2, 3/A, C, and Mode 4 capability 
Codes: 32 on Mode 1, 4,096 on Modes 2 and 3/A, 
2,048 on Mode C 


Status 
In full production for the Atlantique 2 maritime patrol 
aircraft. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


NRAI-10A/SB20 Mk XII IFF 
Interrogator 


The NRAI-10A/SB20 Mk XII IFF interrogator allows an 
aircraft to identify another aircraft or ship. Coded 
interrogation signals are transmitted synchronously 
with pulses from the aircraft’s radar, the coded reply 
supplying the identity or altitude of the responding air- 
craft. The single box NRAI-10A incorporates a coder, 
transmitter and dual receiver. The system is used in 
conjunction with a standard IFF decoder or extractor 
and a monopulse antenna having two different radi- 
ation patterns (one with a maximum, the other with a 
minimum) on the antenna axis. Unwanted returns due 
to sidelobe interrogation are suppressed and valid 
returns sharpened on the display. 


Specifications 
Dimensions: % ATR short 
Weight: 4.2 kg 


Frequency: 

(transmit) 1,030 MHz 

(receive) 1,090 MHz 

Sensitivity: -81 dBm 

Power output: 1 kW 

Modes available: 1, 2, 3/A and C. Mode 4 can be 
obtained with suitable coder/decoder 


Status 
In production for the Dassault Atlantique 2 maritime 
patrol aircraft, Mystere Falcon 20F and Gardian. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


The Thomson-CSF Ae 


NRAI-10A/SB20 
interrogator for the Dassault Atlantique 2 


NRAI-11/SB13 Mk XIl 
Interrogator-Decoder 


The airborne NRAI-11/SB13 interrogator-decoder is 
used for identifying a friendly target and determining its 
range and azimuth. The interrogator-decoder and its 
control box are integrated in the IFF system of Dassault 
Mirage 2000 aircraft. The system includes all the func- 
tions needed for IFF air-to-air identification and includes 
an encoder, transmitter, RF switch, two receivers, ana- 
logue processing unit, defruiter, passive decoder, eval- 
uator, extractor, staggering circuit and automatic 
self-test. 

Volume and power consumption have been substan- 
tially reduced through the use of a solid-state transmit- 
ter, low-power integrated and monolithic high-density 
circuits, hybrid and custom LSI circuits and switching 
power supply. 


Specifications 
Dimensions: 124 x 80 x 194 mm 
Weight: 12 kg 


Power supply: 115 V AC, 400 Hz, 3 phase, 150 VA 
Transmission power: 1 kW peak 

Receiver sensitivity: -79 dBm between 1,087 and 
1,093 MHz 

Operating modes: 1, 2, 3/A and Mode 4 capability 


Status 
In service on the Dassault Mirage 2000. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


SB 25 Combined IFF Interrogator 
and Transponder 


The SB 25 consists of two LRUs: the Combined 
Interrogator/Transponder (CIT) and the Antenna Con- 
trol Unit (ACU). The system is compatible with various 
types of electronically scanned arrays or radar- 
mounted mechanically scanned antennas. The SB 25 
exists in both interrogator and interrogator/transpon- 
der versions and is a highly flexible system capable of 
satisfying the needs of any military platform. Optionally, 
it can also include the Level 2 Mode S transponder. The 
design is modular in both design and operation. 

The CIT integrates all the transmission, reception 
and signal processing functions required by an 
interrogator/transponder. 

The ACU controls electronically scanned antennas. 
The use of GaAs receivers and solid-state power ampli- 
fiers provides high-performance margins to guarantee 
a successful mission. A powerful microprocessor is 
used to control digital signal processing. 

The extensive use of ASICs and special software 
allows supervision of functions. BITE allows faulty 
subassemblies to be identified and indicated via the 
MIL-STD-1553B bus. 

Provision is made for the integration of future modes 
for a new-generation IFF. 


The Thomson-CSF NRAI-11/SB13 Mk XII interrogator-decoder is in service in the Mirage 2000 


1995 


Specifications 

Dimensions: 

(CIT) 435 x 350 x 120 mm 

(ACU) 230 x 115 x 105 mm 

Weight: 

(CIT) <10 kg 

(ACU) <6.4 kg 

Power supply: 28 V DC, 230 W typical 
Frequency: 

(interrogator) 1,030 + 0.2 MHz; 
(transponder) 1,090 + 0.5 MHz 
Operating modes: 1, 2, 3/A, C, 4andS 
Altitude: up to 70,000 ft 

Temperature range: —54 to +71°C 
Reliability: >1,500 h MTBF 


Status 
Selected for the Rafale. 


France/RADAR 105 


Contractor 
Thomson-CSF Communications. 


UPDATED 


SC 2050 IFF Mk XII Diversity 
Transponder 


The SC 2050 is an airborne true diversity Mk XII trans- 
ponder which is fully compliant with STANAG 4193 and 
DOD-AIMS-65-1000B standards. It makes use of the 
most advanced microwave and digital technologies 
including SAW controlled solid-state transmitter, 
microstrips, microprocessors and CMOS/ASIC cir- 
cuits. It has been designed to be shelf-mounted in non- 
pressurised zones and is provided with a MIL- 
STD-1553B bus interface or can be operated through a 
control box. 

The SC 2050 transponder is Mode 4 capable and is 
provided with a Mode 4 interface PC board that can be 
operated with either a French-supplied Mode 4 COM- 
SEC appliqué or NSA Mode 4 crypto computer. It can 
also be provided with an additional built-in crypto- 
graphic module. It is EMI/RFI protected to MIL- 
STD-461A and includes a BITE unit. 

The SC 2050 has been designed for advanced 
aircraft and can also be used for retrofit applications. 


Specifications 

Dimensions: 152.4 x 162.5 x 229 mm 
Weight: 6.5 kg 

Frequency: 

(transmit) 1,090 + 0.5 MHz, 

(receive) 1,030 + 0.5 MHz 

Power output: 500 W typical peak 
Sensitivity: -77 dB 

Modes: 1, 2, 3/A, C and 4 

Additional modes: B, D and Test when operated 
through a 1553B bus 


Status 
In development. The SC 2050 has been selected for the 
Dassault Rafale ACT and ACM. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


The Thomson-CSF SB 25 combined IFF interrogator and transponder 


Agrion Maritime Warfare Radar 


A variant of the Iguane and Varan (see later items), with 
the same pulse compression and frequency-agility 
characteristics, Agrion also offers over-the-horizon tar- 
geting and provides guidance for the Aerospatiale 
AS15TT air-to-surface missile. Several types of antenna 
are proposed in order to meet the requirements of all 
appropriate aircraft. 


Status 
In production. In service on Dauphin helicopters with 
the French, Saudi Arabian and Iraqi armed forces. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


Cyrano IV Radars 


The first Cyrano system to be designed specifically for 
multifunction operation (though still aimed basically at 
air interception), the lV-M can accomplish a wide variety 
of air-to-air, air-to-ground and air-to-sea missions and 
has a high degree of resistance to electronic 


countermeasures. Radar video signals are displayed 
onahead-down CRT or ona TV tube with a B-scope dis- 
play for air-to-air operation and a PPI presentation for 
air-to-surface operation. An interception and firing com- 
puter optimises the radar for medium- and short-range 
combat. Interception guidance information is displayed 
on a large field of view head-up display. The 57 cm 
diameter inverted cassegrain antenna handles 200 kW 
of power from a coaxial magnetron. Built-in test circuits 
permit rapid fault diagnosis down to individual LRU 
level. 

A development of the IV-M, the Cyrano IV-M3 radar is 
designed for multirole versions of the Dassault Mirage 
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50 and for retrofitting on Mirage Ill or V for air-to-air, air- 
to-ground and air-to-sea missions. Information is pre- 
sented to the pilot on head-up and head-down displays 
similar to those employed with the Cyrano IV-M. 
Intended for export, or for aircraft with an earlier gener- 
ation of electronics, this system employs technology 
developed for the new RDM and RDI radars (for details 
see later entries). Modular design and built-in test make 
for easy maintenance. 


Status 

The French Air Force has upgraded Cyrano IV equip- 
ment to IV-M standard and this is installed in Dassault 
Mirage F1s. Also in production for the export version of 
the Mirage. Mirage aircraft of the Venezuelan Air Force 
have been fitted with the Cyrano IV-M8 radar. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


The Thomson-CSF Cyrano IV-M multimode radar 


Iguane Sea Surveillance Radar 


Iguane is a maritime surveillance radar that has been 
produced to replace the DRAA2A sea surveillance 
radar fitted in the Breguet Alizé and for the Dassault 
Atlantique 2 long-range maritime patrol aircraft. 

The system operates in the I/J-band, using pulse 
compression and frequency agility to ensure high per- 
formance against maritime targets in all combinations 
of weather, sea state and operating altitude. These 
techniques also provide maximum protection against 
ECM. The system is capable of providing side-looking 
radar imagery in real time. Operational missions per- 
formed by Iguane include surface and anti-submarine 
warfare, over-the-horizon targeting for shipborne sur- 
face-to-surface missiles, environmental protection, 
navigation and weather avoidance. 


Status 

In production for the Alizé update programme and for 
the Dassault Atlantique 2. The Italian Air Force has fit- 
ted 18 Iguane systems to its fleet of Atlantic 1 aircraft. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


ORB 32 Radar Systems 


ORB 82 is a range of I-band airborne radars. It features 
very low weight and power consumption and can be 
installed on a wide range of helicopters and aircraft. 
ORB 32 is built from modular subassemblies, enabling 
easy extension, and is designed for exclusive economic 
zone control, anti-surface warfare, anti-submarine war- 
fare, active missile fire control, search and rescue, 
radar navigation and weather avoidance. 

It features pitch and roll stabilisation, 360° azimuth 
and 30° elevation scanning and 60, 120, 180 and 240° 
sector scans, and azimuth, bearing or true motion 
stabilisation. The peak power is typically 70 kW. 

The ORB 32 is available in a number of versions: 


The ORB 3201 and ORB 3211 are simple compact 
and lightweight systems suitable for small aircraft 
or helicopters, specially designed for surface 


The Thomson-CSF Radars and Contre-Mesures ORB 32 radar is used for surveillance and fire control 


applications in maritime aircraft 


reconnaissance, exclusive economic zone control and 
search and rescue. They’ provide navigation 
information and weather avoidance. 


The ORB 3202 and ORB 3212 are airborne reconnais- 
sance and target designation radars. When integrated 
into a weapon system, their purpose is to detect, desig- 
nate and accurately track two sea targets. Target 
co-ordinates may be automatically transmitted to active 
missiles carried by aircraft or helicopters or to a launch 
vessel for over-the-horizon targeting. 


The ORB 3203 and ORB 3214 are one element of an 
anti-submarine warfare weapon system for helicopters 
or aircraft. They enable helicopter station holding in 
ASW, tactical situation information, guidance and air- 
craft attack on a designated target, navigation, weather 
and mapping. The ORB 3203 and 3214 perform both 
primary and secondary radar functions. Use of trans- 
ponders makes identification of helicopters flying at 
low altitude possible, even if the primary echo is in sea 
clutter. 


Status 

In production for the French Navy and Air Force and the 
armed forces of a number of other countries. Installed 
in Dauphin, Super Frelon, Nord 262, Super Puma and 
Boeing Vertol 107 helicopters. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


Raphael SLAR 2000 Surveillance 
Radar 


The SLAR 2000, also known as the Raphael TH, is an 
all-weather side-looking airborne radar employing syn- 
thetic aperture and pulse compression techniques to 
provide high-quality mapping. The airborne part of the 


The Thomson-CSF Radars and Contre-Mesures SLAR 2000 is fitted in the Dassault Mirage F1 CR 


system is pod-mounted on a combat aircraft. It can also 
be installed in the cargo bay of acommuter or transport 
aircraft. Radar information is transmitted via datalink to 
a ground station where it is displayed in real time. 

The radar is highly directional and operates in the |/J- 
band. It has an effective beamwidth of a few mrads, pro- 
viding a sharp and accurate radar map of the ground. 
Ground echoes are processed on the aircraft, then 
transmitted to a ground station which is air or ground 
transportable. 


Status 
In service with the French Air Force and the air forces of 
several other countries. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


RDI (Radar Doppler a Impulsions) 


The RDI is one of two pulse Doppler radars (the other 
being the RDM) developed for France’s Dassault Mir- 
age 2000. It is intended for the all-altitude air superiority 
and interception version and is based on a travelling 
wave tube, |/J-band transmitter radiating from a flat, 
slotted plate antenna. The range is said to be around 
90 km in look-down and the radar is designed to work in 
conjunction with the 40 km range Matra Super 530D 
semi-active homing air-to-air missile. The performance 
of the radar, and of other systems on the aircraft, ben- 
efits from the digital signal handling and transmission 
of information by databus. Considerable electronic 
countermeasures resistance is built into the equip- 
ment, which can operate in air-to-air search, long-range 
tracking and missile guidance, and automatic short- 
range tracking and identification modes. Although 
designed for air-to-air operation, the system incorpor- 
ates ground-mapping, contour-mapping and._ air-to- 
ground ranging modes. 


The Thomson-CSF Radars and Contre-Mesures RDI radar equips the Dassault Mirage 2000 


The system was developed by Thomson-CSF in col- 
laboration with Dassault Electronique which undertook 
30 per cent of the work. 


Status 
In production and in service with the French Air Force. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


RDM (Radar Doppler 
Multifunction) 


The RDM monopulse Doppler I/J-band radar is in pro- 
duction for the French Dassault Mirage 2000. Whereas 
the RDI is designed for interception and air combat, the 
coherent, multimode, all-digital, frequency-agile RDM is 
intended largely for the multirole export version. It oper- 
ates in air defence/air superiority, strike and air-to-sea 
modes. 

In the air-to-air role, the system can look up or down, 
range while searching, track-while-scan, provide con- 
tinuous tracking, generate aiming signals for air com- 
bat and compute attack and firing envelopes. For the 
strike role it provides real-beam ground-mapping, navi- 
gation updating, contour-mapping, terrain-avoidance, 
blind let-down, air-to-ground ranging and GMTI 
(Ground Moving Target Indication). In the maritime role 
it provides long-range search, track-while-scan and 
continuous tracking, and can designate targets for 
active missiles. 

Options include a continuous wave illuminator and 
Doppler beam-sharpening. Comprehensive electronic 
counter-countermeasures are incorporated. 

Significant improvements to the radar, particularly 
to the look-down function, have been completed. 
Improvements include hardware and __ signal 
processing. 


Status 

In production. RDM radar equips the first Mirage 2000 
squadrons in the French Air Force, as well as the air 
forces of Egypt, Greece, India, Peru and the United 
Arab Emirates. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


RDY Multifunction Radar 


RDY is the multifunction radar for the Mirage 2000-5. 
In air-to-air mode, the RDY detects very low- or high- 
altitude targets at long range, irrespective of their angle 
of approach. It presents the pilot with tactical situation 
analysis, offers multitarget tracking and IFF interrog- 
ation. Three combat modes can be selected for close-in 
engagement. Air-to-ground modes are for all-weather 


The Thomson-CSF RDY multitarget airborne fire 


control radar 1996 


low-altitude penetration through high-performance 
ground-mapping and contour-mapping. It provides the 
system with air-to-ground ranging for ground attack 
missions. 

The radar uses high-, medium- and low-PRF wave- 
forms. High PRF is used for long-range detection of low- 
flying targets; low PRF for high-flying targets and a 
medium PREF for all-aspect medium-range detection in 
ground clutter. 

Signal processing is carried out by a programmable 
signal processor with a very large computational capa- 
bility: a speed of 100 Mcops is claimed. This compu- 
tational throughput enables additional options such as 
Doppler beam-sharpening, Ground Moving Target Indi- 
cator (GMTI) and efficient track-while-scan air-to-sea 
modes. 

A 60 cm diameter flat-plate phased-array antenna is 
used with four integral high-frequency dipoles for IFF 
interrogation. 


France/RADAR 107 


Status 

In production since 1995. The RDY radar equips the 
Mirage 2000-5 for the French Air Force and export 
customers. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


Romeo II Millimetre-Wave Radar 


Romeo II is a small, lightweight millimetre-wave radar 
suitable for fitting to all types of helicopters and fixed- 
wing aircraft which has been designed to enable safe 
operations at low level by day and night under all 
weather conditions. It offers avoidance of obstacles 
down to the size of electrical wires, and landing 
assistance. 

Display presentation consists of a colour landscape 
image display, with different colours representing 
obstacles. Red is the danger colour and warns of close 
and dangerous objects. A HUD or helmet-mounted 
display be used for synthetic presentation of warnings. 
Power output is in the region of 400 mW, giving a range 
of some 3,000 m. 


Specifications 

Dimensions: 

(processing unit) 315 x 190 x 190 mm 
(antenna) 240 x 240 x 320 mm 
(control unit) 145 x 110 x 70 mm 
Weight: 

(processing unit) 12 kg 
(antenna) 11 kg 

(control unit) 1 kg 

Frequency: 94 GHz 

Power output: 400 mW 

Range: up to 3,000 m 


Status 
In development under a French MoD contract. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


Varan Sea Surveillance Radar 


Varan is essentially an Iguane radar (see earlier item) 
with a smaller antenna which makes it suitable for vir- 
tually all the present and planned lightweight maritime 
patrol aircraft and helicopters. It has been fitted to the 
Dassault Falcon Gardian of the French Navy and selec- 
ted for the naval version of the ATR 42 transport and 
Eurocopter SA 365F Dauphin 2 helicopter. 

The system provides real-time pollution and ice 
detection. Key factors are I-band operation, pulse com- 
pression over several pulsewidths, frequency agility for 
electronic counter-countermeasures and beacon 


The Thomson-CSF Radars and Contre-Mesures Varan surveillance radar 
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detection. The unspecified but low peak power level, 
associated with high receiver sensitivity, increases the 
difficulty of detection by hostile radars. Typical detec- 
tion ranges, in Sea State 3/4 are: snorkel 55 km, fast 
patrol boat 110 km and freighter 240 km. Total weight 
of the system’s six units is 111 kg. 


Status 

In production for the French Navy Gardian aircraft. In 
service on Super Puma helicopters and P-3A aircraft 
with foreign customers. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


ATC 2000 R-(2) Transponder 


The remote-controlled ATC 2000 R-(2) transponder is 
designed for operation as the primary unit in light air- 
craft or as a Standby unit in all types of helicopters and 
transport aircraft. The panel-mounted control unit 
matches existing 3000 Series equipment such as the 
AR 3201 VHF transceiver and the Nav 3301 VOR/Loc 
system. The small installation depth and low current 
consumption give this lightweight transponder great 
installation flexibility. It can be installed either in con- 
junction with the Becker Com AR 3201 or the Nav NR 
3301 in a double panel or on its own. The automatic 
voltage sensing makes it equally suitable for aircraft 
with 14 or 28 V electrical systems. 

The ATC 2000 R-~(2) is capable of 4,096 code 
combinations in the L-band, which are selected by an 
easy to operate thumbwheel switch. In conjunction with 
an encoding altimeter, automatic Mode C altitude 
reporting capability is available. 

The remote-mounted transceiver unit can be 
installed up to 10 m from the control unit, thus allowing 
installation in an easily accessible avionics 
compartment. 


Specifications 

Dimensions: 

(control unit) 60 x 60 x 88 mm 
(transceiver) 253 x 50 x 232.5 mm 
Weight: 

(control unit) 0.26 kg 

(transceiver) 1.2 kg 


Status 
In production and in service. 


GERMANY 


Contractor 
Becker Avionic Systems. 


VERIFIED 


ATC 3400 Transponder 


The ATC 3400 is a rail panel-mounted transponder. 
Some 4,096 codes are displayed in the left-hand win- 
dow, while flight level for a reporting capability is dis- 
played in the right-hand window. The ATC 3400 offers a 
VFR push-button for the quick selection of a stored 
code. A remote option is also available, to enable the 
user to activate the transponder at short notice without 
having to reach the unit. 


Contractor 
Becker Avionic Systems. 


VERIFIED 


ATC 3401 Mode A/C Transponder 


The ATC 3401 is certified in accordance with FAA TSO 
C47c, Class 1A, for the highest level of unrestricted 
service and can report altitudes up to 62,700 ft. 

The ATC 3401 transponder displays 4,096 identifi- 
cation codes in its left window, and can display its oper- 
ating mode or flight level reporting altitude in its right 
window. A stored VFR code, such as 1200, can be 
quickly recalled with a VFR push-button. Provisions are 
included to enable IDENT to be controlled from a but- 
ton on the control stick and for power to be turned on 
and off from an external control, if desired. 


The complete system is housed in a single compact 
unit, which complies with ARINC standards. It does 
not require remote boxes, interconnecting cables, or 
external forced air cooling. 

To facilitate dual-transponder installations, pro- 
visions are included for automatic transfer of one trans- 
ponder to the standby mode, when the other 
transponder is selected for normal mode operation. 
This prevents both transponders transmitting at the 
same time. 


Specifications 

Dimensions: 146 x 47.5 x 217mm (not including 
clearance for connectors and cables) 

Weight: 1.2 kg 


Status 
In service. 


Contractor 
Becker Avionic Systems. 


NEW ENTRY 


ATC 4401 Remote Transponder 


The ATC 4401 remote transponder is designed in a 
57 mm round format for the restricted panel space in 
gliders and small single engine aircraft. The transmitter 
and receiver, which operate on Modes A and C, can be 
installed separately in any convenient location in the 
aircraft. 


Contractor 
Becker Avionic Systems. 


VERIFIED 


DRA 100 Digital Radar Altimeter 


The DRA 100 is a fully digital multipurpose FMCW alti- 
meter for all air vehicle types such as fighter aircraft, 
helicopters, missiles and UAVs, for both military and 
civil applications. 

The system features extremely low probability of 
interception, high resistance to jamming and integrated 
self-test with periodic monitoring. 


Specifications 

Dimensions: 228 x 148 x 70 mm including antenna 
Weight: 1.9 kg 

Power: <70 mW 

Accuracy: <2 ft 2% 

Altitude: up to 5,000 ft 

Manoeuvrability: +80° roll 

Outputs: ARINC 429, MIL-STD-1553B 

Reliability: >8,700 h MTBF 


Status 
In production for the JAS 39 Gripen, Eurocopter Tiger 
and RAH-66 Comanche. 


Contractor 
Daimler-Benz Aerospace AG, Dynamics Systems. 


STR 700 IFF Transponder 


The STR 700 IFF transponder is used by nearly all Ger- 
man armed forces aircraft. It features high reliability, 
small dimensions, low weight and diversity of 
operations. 

The STR 700 fully meets AIMS specifications. It con- 
sists of two basic units: the receiver/transmitter and the 
control unit with logic section. The control unit has inter- 
faces for the Mode 4 decoder/coder facility and for an 
altitude encoder. The STR 700 has been specifically 
designed for applications where diversity operation is 
required and is provided with two receiving channels. It 
can also, however, be equipped with a single receiving 
channel only. The receiver/transmitter of modular 
design is accommodated in a standard % ATR short 
case for both models. Usually the control unit consists 
of the actual control section, with switches and lamps, 
and of the logic section for decoding the interrogation 
signals and for coding the reply signals. If the available 
space in the cockpit is too narrow, the logic section can 
be accommodated separately from the control section. 

Reliable identification of the target aircraft depends 
largely on the correct action of the transponder. Conse- 
quently the STR 700 transponder is provided with a 
large number of test circuits, to reveal the functional 


condition at any time automatically by internal interrog- 
ations. For system checking on the ground, the 
receiver/transmitter of the two-channel version is pro- 
vided with 12 LEDs to indicate proper performance of 
the individual subassemblies. 


Specifications 

Dimensions: 

(receiver/transmitter) 124 x 193 x 382 mm 
(control unit/logic section) 146 x 134 x 155 mm 
Weight: 

(receiver/transmitter) 9.8 kg (single channel) 
10.8 kg (two-channel) 

(control unit/logic section) 3.2 kg 

Power supply: 16-32 V DC, up to 70 W 
Frequency: 

(receive) 1,030 +1.5 MHz 

(transmit) 1,090 +3 MHz 


Status 
In production and in service in aircraft of the German 
armed forces. 


Contractor 
Siemens AG Defence Electronics Group. 


STR 2000 IFF Transponder 


The STR 2000 is a Mk X/Mk XII, Mode S Level 3 IFF 
transponder which is in development in co-operation 
with Thomson-CSF CNI Division. 

The equipment provides all IFF functions according 
to STANAG 4193 and for Mode S Level 3 according to 
ICAO Annex 10. Provisions to upgrade to NGIFF are 
incorporated. The transponder is designed so that 
it can easily replace the STR 700 without changes in the 
aircraft installation and has a dedicated control and 
display unit. An MIL-STD-155 interface is provided. 


Specifications 

Dimensions: 

(transponder) 124 x 193 x 382 mm 
(control/display unit) 146 x 133 x 78 mm 
Weight: 

(transponder) 7.5 kg 

(control/display unit) 1.5 kg 

Frequency: 

(receive) 1,030 +0.5 MHz 

(transmit) 1,090 +0.5 MHz 


Contractor 
Siemens AG Defence Electronics Group. 


400AM IFF 


The 400AM IFF Mk X operates in Modes 1, 2 and 3A/C, 
with 4,096 codes to full ICAO standards. 


Specifications 

Power supply: 27.5 V DC (nominal) 

115 V AC, 400 Hz, 90 W (option) 
Temperature range: —55 to +55°C 

Altitude: up to 70,000 ft altitude (pressurised) 
up to 40,000 ft (unpressurised) 


Contractor 
Hindustan Aeronautics Ltd. 


405A IFF Transponder 


The 405A IFF transponder is all-solid-state and of 
modular construction. It provides automatic replies to 
appropriate ground or airborne interrogators operating 
on the Mk X IFF system, transmitting on 1,090 MHz and 
receiving on 1,030 MHz. It operates in Modes 1, 2, 3A 
and 3C on the full 4,096 codes. 


Specifications 

Dimensions: 

(transponder) 122 x 201 x 201 mm 

(control unit) 146 x 81.5 x 70 mm 

Weight: 

(transponder) 9 kg 

(control unit) 0.6 kg 

(mounting tray) 1.4 kg 

Power supply: 115 V AC, 400 Hz, 150 VA (max) 


Contractor 
Hindustan Aeronautics Ltd. 


IFF 1410A 


The IFF 1410A system has been designed for operation 
with a stand-alone control unit, or from a centralised 
controller through 1553 bus. The equipment uses all- 
solid-state technology hybrid modules to achieve high 
reliability and ease of maintenance. Full operation in 
accordance with ICAO Annex.10 is provided. Extensive 
self-test diagnostic features help in identifying the faults 
to functional level. A secure mode of operation is 
available as option. 


Airborne Multirole multifunction 
Solid-state Active array Radar 
(AMSAR) 


GEC Thomson DASA Airborne Radar (GTDAR), is a 
joint venture set up by GEC-Marconi Avionics, 
Thomson-CSF and DASA to develop technology for a 
future Airborne Multirole multifunction Solid-state 
Active array Radar (AMSAR) under contract to the Brit- 
ish and French defence ministries. The active array 
would succeed the Euroradar and RBE2 systems 
which are being developed for the Eurofighter 2000 
and Rafale respectively. All three partners would be ca- 
pable of supplying complete production equipment to 
meet domestic requirements, with GTDAR co-ordinat- 
ing export sales. 

The project, lasting some 11 years, is due to 
culminate in a flyable technology demonstrator. Initial 
funding is provided 50/50 by France and the UK, al- 
though the two defence ministries are not making equal 
contributions, the difference is made up by industry. 


INDIA 


Specifications 

Operation modes: 1, 2, 3/A, C & Secure 

Codes: 4,096 in Modes 1, 2, 3/A 

2,048 in Mode C 

Indentification facility 

Military Emergency facility 

Power supply: 

(AC) 108-118 V, 400 Hz, single phase, 0.6 A (max) 
(DC) 22-32 V, 0.5 A (max) 

Dimensions: 310 x 100 x 194 mm (18 mm extra height 
with mounting tray) 

Weight: 

(without mounting tray) 7 kg 

(with mounting tray) 8 kg 


Contractor 
Hindustan Aeronautics Ltd. 


NEW ENTRY 


Indian ASWAC System 


The Indian Airborne Surveillance Warning And Control 
(ASWAC) System is an indigenous programme to pro- 
vide the Indian Air Force with an early warning aircraft. 
Development commenced in the mid-1980s, but in the 
absence of the necessary software to operate 
advanced surveillance computers little progress was 
made, although at one time India worked with Iraq 
to develop the Baghdad and Adnan AWACS based on 
the II-76. 

The latest system is based on the HS-748 equipped 
with French and Indian surveillance equipment. 
Daimler-Benz has designed and built the radome; the 
Indian Electronics and Radar Establishment and Bharat 
Electronics have designed and manufactured the 
avionics. Most radar components are produced in 
India. No technical details on the system are available. 


Status 
Up to six ASWAC aircraft were originally envisaged, but 


the current requirement is unknown. 


Contractor 
Hindustan Aeronautics Ltd. 


UPDATED 


INTERNATIONAL 


The Defence Research Agency handles British Govern- 
ment involvement, while the Delegation Generale pour 
’Armement looks after the French efforts. 


combat 
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RAM-700A Radio Altimeter 


The RAM-700A radio altimeter features all-solid-state 
modular construction. Operating on a frequency of 4.2 
to 4.4 GHz, it provides indication of height over terrain 
up to 5,000 ft to an accuracy of +2 ft up to 100 ft and 
4 per cent above that. 


Specifications 

Dimensions: 124 x 97.2 x 366 mm 

Weight: <4 kg 

Power supply: 115 V AC, 400 Hz, single phase, 80 VA 


Contractor 
Hindustan Aeronautics Ltd. 


RAM 1701A Radio Altimeter 


Radio altimeters manufactured by Hindustan Aeronaut- 
ics Ltd are fitted on An-32, MiG-21, Jaguar, Dornier air- 
craft and on Cheetah and ALH helicopters. 

The RAM 1701A currently being developed by HAL, 
Hyderabad for the LCA programme, is an upgraded 
version of the existing RAM-700A, incorporating state- 
of-the-art technology. It can be interfaced to an onboard 
mission computer. The equipment is modular in 
design, highly reliable and small in size. 


Specifications 

Transmitter frequency: 4,200-4,400 MHz 
Power: 42 W 

Power supply: 28 V DC (as per MIL-STD-704 D) 
Altitude range: 0-1,500 m 

Altitude accuracy: 0-30 m (+1 m +3%) 

30 to 1,500 m (+4%) 

Pitch limit: +20° 

Roll limit: +25° 

Dimensions: 

(without mounting tray) 123 x 175 x 176 mm 
(with mounting tray) 132 x 230 x 194 mm 
Weight: 

(without mounting tray) 3.5 kg 

(with mounting tray) 4 kg 


Contractor 
Hindustan Aeronautics Ltd. 


NEW ENTRY 


The first four and a half years of the AMSAR pro- 
gramme is scheduled for development of gallium 
arsenide (GaAs) Monolithic Microwave Integrated Cir- 
cuits (MMIC) and active-array technologies. This will 
involve reducing the high manufacturing costs associ- 
ated with transmit/receive modules based on GaAs, 
and solving power generation and thermal efficiency 
problems that are inherent in the technology. 


Status 
In development by GTDAR. 


Contractors 

GTDAR. 

DASA, Ulm. 

GEC-Marconi Avionics Ltd, Radar Systems Division, 
Edinburgh. 

Thomson-CSF Radars and Contre-Mesures Division, 
Elancourt. 


UPDATED 
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CLARA CO? Laser Radar 


CLARA is an obstacle avoidance radar. Development of 
CLARA derives from an Anglo/French government to 
government initiative, resulting in a consortium com- 
prising GEC-Marconi Avionics and Dassault Electro- 
nique. Under the work-share arrangements two 
identical demonstrator units are being produced and 
tested on a fixed-wing aircraft in UK and on a helicopter 
in France. 


CLARA is a self-contained CO? laser radar housed in 
an environmentally controlled pod and mounted on a 
helicopter or fixed-wing aircraft. It is designed for avoid- 
ing obstacles such as cables, pylons and so on, and will 
also provide other functions such as terrain-following, 
target ranging and designation, short-range true air- 
speed measurements, and moving target indication. 


Status 


In development under contract to the Service 


Technique des Telecommunications et des Equipe- 
ments Aeronautiques (STTE) of France and the UK De- 
fence Research Agency. 

Flight trials are scheduled to start in 1996. 


Contractors 
Dassault Electronique, St Cloud. 


GEC-Marconi Avionics Ltd, Milton Keynes. 


NEW ENTRY 


ECR 90 radar 


The multimode ECR 90 radar for the Eurofighter 2000 is 
currently under development by a consortium led by 
GEC-Marconi Avionics that includes Daimler-Benz 
Aerospace, ENOSA and FIAR. 

ECR 90 is a third-generation multimode radar, based 
on the technology of the Blue Vixen. It incorporates a 
significant increase in processing power which exploits 
fully the high information content of the advanced trans- 
mission waveform, allowing operations to be main- 
tained in a hostile EW environment. Very high-quality 
information will be available to the pilot using these new 
techniques. Features include look-up, look-down and 
multitarget capabilities, high resistance to ECM, target 
identification, a high degree of automation and high 
reliability. 

New-generation programmable signal processors 
will provide fast and flexible changes of mode and 
function. 


Status 
Now in full-scale development under contract from 
Eurofighter. A prototype system is in flight trails. 


Contractors 

Daimler-Benz Aerospace AG, Sensor Systeme. 
ENOSA. 

FIAR. 

GEC-Marconi Avionics, Edinburgh. 


UPDATED 


The ECR 90 radar for the Eurofighter 2000 


ELOISE CO? Laser Radar 


ELOISE is a helicopter-borne laser radar modular 
Obstacle Warning System (OWS). It has been devel- 
oped to meet the functional and technical requirements 
for a helicopter-borne sensor to improve safety during 
training and operational flying and to give aircrews 
improved confidence in poor weather conditions. 
ELOISE detects obstacles around the flight trajectory 
and provides a timely warning to allow an effective 
avoiding manoeuvre. In particular, it can detect wires 
and extended objects, critical during nap-of-the-earth 


operations. In addition, despite being an active sensor, 
it is stealthy. 


Specifications 

Warning time for 5 mm cable: 10/s 

Field of view: defined by the flight envelope 
Optional interfaces: MIL-STD-1553-B, Video I/O 
Power consumption: 280 W at 28 V DC 

Overall weight: 20 kg 


Status 
The development of ELOISE has resulted in a low-cost 


modular approach to the OWS requirement. The con- 
sortium has the ability to offer a base level stand-alone 
or to customise the system to meet the most stringent 
requirements. 


Contractors 

GEC-Marconi Avionics Ltd, Milton Keynes. 
Dassault Electronique, St Cloud. 

Marconi Spa, Genova. 

Carl Zeiss, Oberkochen. 


NEW ENTRY 


Light Detection and Ranging 
Devices 


Optech Inc and Saab Dynamics are collaborating on 
the production of a family of airborne laser radars 
(LIDARs) for seabed mapping. 

The system operates by emitting a series of short 
laser pulses. A programmable scanner directs the 
pulse to the desired location, across or ahead of the 
flight path. The backscattered light, including the ech- 
oes from beneath the surface, is collected using tele- 
scopic optics and the returned light is stored as a series 
of signals spread over time. The location of each echo 
is calculated in real time from onboard position and 
orientation instruments. The bottom is calculated in 
real time using special algorithms; the bottom depth 
and position are displayed for the operator. All data is 
also stored for post-flight processing. 

Optech produced the first operational airborne laser 
bathymeter for the Canadian Hydrographic Service in 
1985. This system, the Larsen 500, is still in use. In the 
late 1980s, Optech began developing a system with 
more advanced real-time detection and enhanced 
tactical capabilities. 

At the same time, a more advanced version of this 
system was co-developed with Saab Dynamics and the 


Swedish Defence Research Institute. All systems are 
now jointly marketed by Optech and Saab as the Shoals 
Hawkeye family. 

Shoals Hawkeye systems consist of an airborne 
portion for acquiring depth data and a ground-based 
portion for mission planning and data analysis. The air- 
borne portion consists of a pod-mounted LIDAR trans- 
ceiver and two electronics consoles. The system 
components are field transportable and the system can 
be installed in less than a day in a variety of aircraft, 
such as a Bell 212 helicopter or a Twin Otter. 

The transceiver uses a Nd:YAG pulsed laser. A two- 
axis gyrostabilised programmable scanner, receiver 
optics and electronics for detection of the optical return 
signals, inertial reference instruments and a video cam- 
era are also included in the assembly. The transceiver is 
enclosed in a pod which is aerodynamically designed 
and is mounted under the fuselage or on the side of the 
aircraft. 

The two electronic consoles incorporate the compu- 
ter system, operator display, data storage devices, iner- 
tial reference controllers and power distribution 
electronics. 

The airborne portion of the system is managed by a 
single operator. Depths or objects are detected in real 
time and displayed to the operator, along with 


The Shoals Hawkeye pod shown mounted on a 
Bell 212 helicopter 


navigation information. The pilot uses an additional 
monitor to fly the aircraft along a predetermined flight 
path. The system can be used by day or night. 

The ground-based system consists of a PC and dig- 
itising tablet for preflight mission planning and a more 
powerful workstation for post-flight data analysis. 


: 


Specifications 

Dimension: 

(pod) 3,000 x 500 mm cross-section 
(electronics consoles x2) 1,000 x 500 x 700 mm 


Weight: 

(pod including transceiver) 250 kg 
(2 electronics consoles) 200 kg total 
Altitude: 650-1,650 ft 

Speed range: 10-200 kts 


International/RADAR a 
Contractors 
Optech Inc. 
Saab Dynamics AB. 
UPDATED 


New-Generation IFF System 


The identification systems used by NATO to date have 
long ceased to satisfy military requirements. In the 
mid-1980s international efforts culminated in STANAG 
4162 for a new identification system designated the 
NATO Identification System (NIS). This specified the 
need to develop active co-operative components of the 
NIS (STANAG 4162 Annex B) for prompt and reliable 
identification of targets using the Question and Answer 
(Q&A) principle. The second component of NIS (STA- 
NAG 4162 Annex C) was to be used for the indirect 
identification of targets, using long-range surveillance 
systems to allow disparate items of data to be com- 
bined and evaluated for identification purposes using 
computers and complex databases. 

In 1989, the USA began to develop Mk XV IFF equip- 
ment based on STANAG 4162 Annex B. In Europe, 
Siemens, GEC-Marconi Defence Systems and Thom- 
son-CSF were commissioned to carry out preparatory 


work for developing the NIS Q&A. However, in early 
1991 the US cancelled the Mk XV programme. 

France, Germany, Italy and UK continue to have a 
requirement for an efficient identification system based 
on the NIS Q&A to ensure the operational capability of 
forces. Both in the USA and Europe new requirements 
have been specified for an additional identification sys- 
tem involving the possible use of a battlefield identifi- 
cation component. 

Companies in the four European nations are continu- 
ing to study the New-Generation IFF (NG IFF), the 
planned European variant of NIS. The work has six 
objectives. First, to specify the interrogator/transpon- 
der frequencies as defined in STANAG 4162 Annex B 
for use by NG IFF in different applications. Secondly, to 
standardise the equipment configurations to maximise 
the core portion of NG IFF equipment for weapon sys- 
tems. Thirdly, to minimise the costs of integrating NG 
IFF into weapon systems. Fourthly, to specify a com- 
mon concept to guarantee interoperability of the 


system for European and US forces in NATO. Fifthly, to 
incorporate Mode S SSR functions into the overall NG 
IFF concept. Finally, to create the conditions at govern- 
ment and industry level for the development and pro- 
duction of NG IFF equipment on a consortium basis, 
with the aim of involving other NATO partners. 


Status 

In system definition phase since the middle of 1991. 
Development of the NG IFF system is scheduled to 
commence in 1997. 


Contractors 

GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 

Italtel. 

Siemens AG. 

Thomson-CSF Communications. 


UPDATED 


Ocean Master Radar 


The Ocean Master radar family is the latest addition to 
Thomson-CSF Radars and Contre-Mesures line of mari- 
time patrol radars, following on from Iguane, Varan and 
Agrion. In early 1992, Ocean Master became a Franco- 
German radar programme, through the association of 
Daimler-Benz Aerospace with Thomson-CSF Radars 
and Contre-Mesures. 

With Ocean Master, modern technologies enable the 
weight to be kept down to 72 kg in the lightest version, 
while incorporating advanced technical features such 
as high pulse compression rates, frequency agility and 
scan-to-scan processing. Signal and data processing 
are carried out by a digital programmable processor. 
Non-co-operative target recognition is provided 
through both PROFILE and ISAR techniques. 

Ocean Master is intended for fitting to both fixed- and 
rotary-wing aircraft used in maritime patrol roles such 
as SAR, ASW, anti-surface warfare and economic zone 
surveillance. 


Status 
In production. First deliveries were made at the end of 
1994. 


Contractors 
Thomson-CSF Radars and Contre-Mesures. 


Daimler-Benz Aerospace AG, Sensor Systeme. 


UPDATED 


The Ocean Master maritime surveillance radar 


1996 


RDR-1500B Multimode 
Surveillance Radar 


The RDR-1500B is a lightweight airborne digital colour 
display 360° multimode radar designed specifically for 
helicopters and fixed-wing aircraft in a multitude of low- 
and medium-altitude missions including anti-surface 
vessel operations, surveillance and patrol, search and 
rescue, customs and fishery protection. The system is 
available in single- and dual-display configurations. The 
dual-display configuration is provided when an oper- 
ator console is available on the aircraft. It consists of 
eight units: receiver/transmitter, interface unit, two digi- 
tal colour displays, cockpit control unit, cabin/console 
control unit, antenna assembly with antenna drive and 
flat plate array and switch unit. 

The transmitter/receiver operates as a short-range 
pulse radar for high-resolution sea search and terrain- 
mapping, and also as a long-range pulse radar for long- 
range sea search, terrain-mapping and weather avoid- 
ance. Standard radar modes include weather detec- 
tion, ground-mapping, search, beacon detection and 


The RDR-1500B is fitted to Agusta AB 412 helicopters 
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identification. Ground-stabilised, aircraft heading and 
north-oriented display modes are available. The 
RDR-1500B has the facility to offset the sweep centre to 
any location on the display and provide target marker 
capability. Information from a variety of onboard 


The dual configuration of the RDR-1500B multimode surveillance radar 


navigation sensors such as INS, Omega, VOR, DME 
and FLIR can be displayed independently or as over- 
lays (except for FLIR). 

Other capabilities include target position trans- 
mission via datalink. An optional video processor 


1995 


allows use of CCP/PAL European standard colour dis- 
play and videotape recording of the images on a VHS 
standard video recorder. 

The video processor allows the radar operator to 
superimpose FLIR or TV colour images automatically 
over the radar picture. The video processor is also used 
to point the stabilised gimbal of FLIR/TV sensors to the 
selected target. Automatic target tracking is provided 
by the video processor unit. The modular design of the 
system allows for additional growth. 


Specifications 

Dimensions: 

(transmitter/receiver) 194.1 x 123.2 x 320.5 mm 
(colour indicator) 152.4, 228.6 or 254 mm 
(control panel) 133.4 x 115.5 x 168.7 mm 
(interface unit) 194.1 x 189.2 x 323.9 mm 
Weight: 42.4 kg 

Frequency: 

(transmitter/receiver for weather and search) 
9,375 +5 MHz 

(receiver for beacon) 9,310 +5 MHz 

Power output: 10 kW (nominal) 

PRF: 1,600, 800 or 200 Hz 

Pulsewidth: 0.1, 0.5 or 2.35 us 

Beamwidth: 

(azimuth) 2.6° 

(elevation) 10.5° 

Range: 300 km 


Status 

In service. The RDR-1500B is installed on Agusta A 109 
and AB 412 helicopters and the Westland Sea King and 
Lynx. 


Contractors 
AlliedSignal Commercial Avionics Systems 
FIAR. 


UPDATED 


SIT 421 (MM/UPX-709) 
Transponder 


The SIT 421 (MM/UPX-709) is a single-box airborne IFF 
transponder suitable for fitting in fixed-wing aircraft or 
helicopters. It operates in Modes 1, 2, 3/A, 4and C. The 
receiver/transmitter includes a 500 W solid-state trans- 
mitter, dual-channel receiver and RF interface module. 
The first of these comprises a delay line oscillator, 
modulator, driver and power amplifier. 

The controls for operation of the transponder, code 
and mode selection and so on, are mounted on the 
front of the equipment (which is designed for cockpit 
mounting) but versions are produced in which remote- 
control facilities are provided. 


Specifications 

Weight: 3.5 kg 

Frequency: 

(receiver) 1,030 MHz 

(transmitter) 1,090 MHz 

Sensitivity: -77 dBm (adjustable 69-77) 
Dynamic range: 55 dB 

Output power: 27 + 3 dBW at 1% duty cycle 


Status 
In production. 


Contractors 
Hazeltine Corporation. 
Italtel. 


VERIFIED 


SIT 432 (AN/APX-104(V)) 
Interrogator 


The SIT 432 (AN/APX-104(V)) is a lightweight airborne 
IFF interrogator equipment suitable for installation on 


helicopters or fixed-wing aircraft to provide air-to-air 
and air-to-ship identification facilities. 

The receiver/transmitter module contains a 1,200 W 
transmitter, a dual-channel receiver and an RF interface 
module. The receiver operates at 1,090 MHz and is of a 
dual-channel type which, in conjunction with a dual- 
channel antenna, provides for receiver sidelobe 
suppression. 

The design employs surface acoustic wave tech- 
nology in the local oscillator to obtain a reliable, simple 
design with good stability and no field alignment 
requirements. The transmitter is solid-state. It accepts 
coded video pulse trains from an external source and 
the internally generated Mode 4 ISLS pulse converts 
the coded video pulse trains into radio frequency pulse 
groups for transmission as IFF interrogation. 


Specifications 

Weight: 6.5 kg 

Frequency: 

(receiver) 1,090 +0.2 MHz 
(transmitter) 1,030 +0.2 MHz 
Sensitivity: -83 dBm 

Output power: not less than 1,200 W 
Duty cycle: 1% (max) 

Dynamic range: 50 dB 


Contractors 


Hazeltine Corporation 
Italtel. 


VERIFIED 


SIT 434 IFF Interrogator 


The SIT 434 is a modular architecture IFF interrogator 
intended for both fixed-wing aircraft and helicopters. 
It has considerable growth potential. In the basic 


configuration, SIT 434 operates under the control of the 
SIT 905 control box. 

SIT 434 is capable of interrogating on Modes 1, 2, 3A 
and 4, either separately or Modes 1, 2 or 3A interlaced 
with Mode 4. An associated crypto unit, with mounting 
and key-loading devices, is required for Mode 4. 

Challenge control is possible by means of an 
enabling signal from the control box or radar system. 
Video output signals are generated by processing from 
the last interrogation cycle. Different symbols are gen- 
erated for target, Mode 1/2/3A response and Mode 4 
response. 

Optional features on the SIT 434B include pulse-to- 
pulse defruiter to replace the internal decoding func- 
tion and interface for an external active/passive 
decoder to replace the digital symbol generation. 

For the SIT 434C, optional features include control of 
interrogator and target information interface by means 
of an embedded dual redundant receiver/transmitter 
unit to MIL-STD-1553B, challenge management with 
interrogation sectors capability based on expected tar- 
get position and antenna synchro interface to associate 
azimuth data to the plot. 


Specifications 

Dimensions: 1 ATR 

Weight: 15 kg 

Peak power: 1,200 W/300 W selectable 
Frequency: 

(transmit) 1,030 +0.2 MHz 

(receive) 1,090 +0.2 MHz 

Duty cycle: 1% (max) 


Contractors 
Hazeltine Corporation. 


Italtel. 


VERIFIED 


Scipio Radar Family 


The Scipio family is a series of coherent, lightweight, 
compact frequency-agile radars. The range is designed 
to suit one-man operations on fighter aircraft with multi- 
role capabilities. It has a total weight of less than 75 kg, 
with a high MTBF and low MTTR. An extensive BIT sys- 
tem provides fault detection and location. Scipio offers 
an air-to-air mode with look-down capabilities, air com- 
bat mode with automatic detection, designation and 
tracking, sea mode for target detection and tracking of 
surface vessels and ground ranging and mapping. 


The SCP-01 is the first member of the Scipio family. Its 
main features include |-band frequency, pulse com- 
pression and pulse Doppler techniques, frequency- 
agile TWT transmitter, high throughput, fully coherent, 


software reconfigurable signal processing, monopulse 
tracking, track-while-scan, MIL-STD-1553 interface and 
colour video output with graphics. 


The SCP-02 is an upgrade of the SCP-01 with a larger 
antenna, higher transmitted power and better oper- 
ational features such as Doppler beam-sharpening, 
terrain-avoidance and contour map. 


Status 

The SCP-01 has been designed for the Brazilian Air 
Force AMX and is in production. The SCP-02 is under 
development. 


Contractors 
SMA. 
TECNASA. 
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The SCP-01 airborne radar has been designed for 
Brazilian Air Force AMX aircraft 


Iraqi AWACS Radar 


The Iraqi Baghdad 1 airborne early warning aircraft is 
based on the Il-76 ‘Candid’ aircraft. The rear cargo 
ramp has been removed and replaced by a radome 
under which was an lraqi-modified version of the 
Thomson-CSF Tiger G ground-based radar. It is 
believed that the signal processing of the radar was 
modified to avoid ground clutter, and ESM and 


IRAQ 


modified navigation systems were incorporated. Bagh- 
dad 1 is able to detect, track and identify targets at a 
maximum range of 350 km. but does not have the 360° 
coverage of the more complex AWACS aircraft. 

lraq has stated that it has developed an updated ver- 
sion of the Baghdad 1 airborne warning aircraft, desig- 
nated Adnan 1. Like Baghdad 1, Adnan 1 is based on 
the Il -76 ‘Candid’ aircraft. It is not known what radar is 
incorporated in the rotodome of the Adnan 1. 


Status 

Of the three Adnan 1 aircraft, one was destroyed during 
the Gulf War. The other two were flown to Iran and are 
believed to be still there. 


Contractor 
Unknown. 


EL/M-2001B Radar 


The EL/M-2001B is a range-only I/J-band radar for 
single-seat tactical aircraft operating in air-to-air and air- 
to-ground modes. The target is detected visually while 
acquisition and tracking is accomplished automatically 
by the radar. The system can operate in heavy ground 
clutter. Information from the radar can be displayed on 
the head-up display or fed into the weapon control com- 
puter for weapon delivery computation. The six LRUs 
are based on solid-state technology, with the exception 
of the travelling wave tube, and have considerable 
reserves for future growth. 


Specifications 

Dimensions: 

(diameter) 450 mm 

(length) 790 mm 

Antenna diameter: 195 mm 

Weight: <50 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 1 kVA, 
DC 30 W 


Status 
In service with IAI Kfir fighters of the Israeli Air Force. 


Contractor 
Elta Electronics Industries Ltd. 


Zz 


The EL/M-2001B radar on an Israeli Air Force Kfir 
aircraft 


ISRAEL 


EL/M-2022A Maritime 
Surveillance Radar 


The EL/M-2022A multimode maritime surveillance 
radar is designed for fixed- or rotary-wing aircraft. The 
main missions for the radar are maritime target 
surveillance, ASW, search and rescue and economic 
zone control. Modular hardware design, software/ 
remote-control and a_ flexible avionic interface 
ensure easy installation in a variety of airborne plat- 
forms. The radar features multiple Track-While-Scan 
(TWS) for up to 100 targets, expand and freeze capa- 
bilities and sector or full-scan coverage. Optional fea- 
tures include integral IFF compatibility and air-to-air 
detection. 

Operational modes consist of long-range sea surveil- 
lance, small target detection for periscopes based 
on a high-resolution waveform, high-resolution map- 
ping based on Doppler beam-sharpening, moving 
target indication and navigation and weather 
capabilities. 

The EL/M-2022A consists of an ultra-low sidelobe 
planar-array antenna, two-axis electric drive system and 
coherent TWT-based transmitter. The receiver/ 
processor features a wide dynamic range receiver and 
programmable signal processor. 

Three basic configurations are available: EL/ 
M-2022A(V)1, EL/M-2022A(V)2 and EL/M-2022A\(V)3. 


maritime 


LRUs_ of _ the 
surveillance radar 


EL/M-2022A(V)2 


EL/M-2022A(V)1 is a lightweight radar for small 
airborne platforms such as helicopters and UAVs with 
medium-range detection and a 50 target TWS cap- 
ability. Typical detection ranges in Sea State 3 are 
130 km against a small ship. Weight of the EL/M- 
2022A(V)1 is 65 kg. 


EL/M-2022A(V)2 is a version with a long-range peri- 
scope detection capability. Typical detection ranges in 
Sea State 3 are 55 km ona periscope and 130 km ona 
small ship. The EL/M-2022A(V)2 weighs 86-95 kg. 


EL/M-2022A(V)3 is a version with long-range classifi- 
cation, periscope detection and a 100 target TWS cap- 
ability. Detection ranges in Sea State 3 are 55 km ona 
periscope and 130km on a small ship. The EL/ 
M-2022A(V)3 weighs 95-103 kg. 


Status 
The EL/M-2022A(V)3 is in production. Fitted to 
Ukrainian AN-72P patrol and surveillance variant. 


Contractor 
Elta Electronics Industries Ltd. 
UPDATED 


EL/M-2032 Radar 


The EL/M-2032 is an advanced pulse Doppler 
multimode fire control radar designed for multimission 
fighters, for both air-to-air and air-to-ground missions. 

Modular hardware design, all software control and 
flexible MIL-STD-1553B avionic interface ensure that 
the radar can be installed in various fighter aircraft such 
as the F-4, F-5, F-16, Mirage and MiG-21 and custo- 
mised to meet specific requirements. Antenna size can 
be adapted to the space available in the aircraft nose. 

In air-to-air operation the radar offers long-range 
target detection, automatic target acquisition in 
close combat situations, single target track for weapon 
delivery and track-while-scan. 

In air-to-ground missions the radar provides air-to- 
ground ranging, real-beam map, ground moving target 
indication, sea search, Doppler beam-sharpening 
for high-resolution mapping, terrain-avoidance and 
beacon modes. 
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The EL/M-2032 installed in MiG-21 


The radar consists of the antenna, transmitter and 
receiver/processor. 

The planar-array antenna features ultra-low sidelobes 
and two-axis monopulse operation. 

The transmitter is a TWT coherent transmitter. 

The receiver/processor includes a programmable 
signal processor which provides full software control of 
the system. 


Specifications 

Weight: 95-105 kg, depending on antenna 
Power consumption: 2 kW 

Range: 37-75 km on small fighter aircraft 


Status 
In development as part of the Northrop F-5 Plus 
package. 


Contractor 
Elta Electronics Industries Ltd. 


EL/M-2075 Phalcon AEW Radar 


THe EL/M-2075 Phalcon is a solid-state D-band confor- 
mal array radar system for use on a Boeing 707 and 


1996 


other aircraft. Phalcon is intended for airborne early 
warning, tactical surveillance of airborne and surface 
targets and intelligence gathering. It will also have the 
command and control capabilities needed to use this 
information. 


The system uses six panels of phased-array 
elements: two on each side of the fuselage, one in an 
enlarged nosecone and one under the tail. Each array 
consists of 768 solid-state transmitting and receiving 
elements, each of which is weighted in phase and 
amplitude. These elements will be driven by individual 
modules and every eight modules will be connected to 
a transmit/receive group. Groups of 16 of these eight 
module batches will be linked back to what is described 
as a prereceive/transmit unit, and a central six-way con- 
trol is used to switch the pretransmit/receive units of 
the different arrays on a time division basis. 

Each array scans a given azimuth sector, giving a 
total coverage of 360°. Scanning is carried out elec- 
tronically in both azimuth and elevation. Radar modes 
include high PRF search and full track, track-while- 
scan, aslow scan detection mode for hovering and low- 
speed helicopters (using rotor blade returns) and a low 
PRF ship detection mode. These modes can be inter- 
leaved to provide multimode operation in any scanning 
sector. Typically, 2 to 4 second scan rates are used 
in high-priority sectors and 10 to 12 second rates in 
low-priority sectors. 


Status 
Development has been completed and two aircraft has 
been ordered by the Chilean Air Force. 


Contractor 
Elta Electronics Industries Ltd. 
UPDATED 


The Elta Phalcon AEW radar is designed for installation in a Boeing 707 


SIR SSR Family 


The SIR SSR family is a modular SSR system. By add- 
ing modules, SIR can be expanded from the SIR-R mini- 
mum version, through SIR-M to the most complex SIR-S 
version. The system is designed so that the cost of 
expansion is totally borne by the added unit. 

The system consists of a transmitter, receiver, pro- 
grammable processor/controller and power supply. 
The processor/controller is a firmware programmed 
unit which forms the extractor and provides all control 
signals and narrowband formatting. The processor/ 
controller provides all the programmable functions for 
the transmitter and receiver. 


SIR-R gives good performance and is especially well 


ITALY 


suited to areas where interference with other SSRs is 
not a problem. The system uses the programmable 
transmitter, standard SSR receiver and processor/ 
controller. The antenna is a 14 or 28 element standard 
hog-trough antenna. 


SIR-M has a full monopulse configuration and uses the 
same transmitter and processor/controller as the 
SIR-R. The receiver is configured in a sum and differ- 
ence version and uses the same logarithmic amplifiers 
as the SIR-R . The antenna is an open array optimised 
for the monopulse capability. 


SIR-S is an SIR-M system with additional modules 
to give a full Mode S capability. The receiver and 
processor/controller remain the same as for SIR-M. 


Specifications 

Frequency: 

(transmit) 1,030 +0.1 MHz 

(receive) 1,090 MHz 

Modes: 1, 2, 3A, B, C, D (Mode S optional) 
Pulse duration: 0.8 Us 

Duty cycle: 1% for SIR-R/SIR-M, 10% for SIR-S 


Contractor 
Alenia SpA. 


VERIFIED 


MM/APS-784 Radar 


FIAR and Officine Galileo have formed a consortium 
known as Eliradar to develop the APS-784 radar for the 
Italian Navy version of the EH 101 helicopter. A proto- 
type system was tested in 1990, with production 
deliveries due to commence in 1996. 

The radar provides high detection over a wide area 
and at long range, in adverse weather conditions. The 


APS-784 is able to detect and track even small targets 
such as liferafts, wooden boats and periscopes in 
rough sea states. 

The APS-784 is a coherent radar characterised by 
pulse compression, a TWT transmitter, pulse-to-pulse 
frequency agility and track-while-scan capability, which 
is suitable for integration in sophisticated avionics 
suites. Main roles are for ASV, ASW and search and 
rescue. 


The radar has 360° scan, missile launch assistance 
and weather detection modes. 

The radar is packaged in four LRUs and transmits in 
the |/J-band. It has four operational modes featuring 
track-while-scan with adaptive strategies: anti-surface 
vessel, anti-submarine warfare, weather and short 
range. It offers 360° surveillance with linear and circular 
switchable polarisation and includes an IFF Mk XtIl 
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antenna array. It has two independent scan converters 
and scan-to-scan integration. 

Target classification (profiling) 
capability. 


is an optional 
Status 
In production. 


Contractor 
Eliradar (FIAR and Officine Galileo). 


UPDATED 


The MM/APS-784 radar developed for the EH 101 
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Grifo Radar Family 


The Grifo multimode pulse Doppler I/J-band radar is a 
compact radar with a high degree of modularity and low 
life cycle costs designed for air superiority aircraft. For 
air-to-air it has look-up and look-down range-while- 
search, single target track, track-while-scan and verti- 
cal, boresight and HUD air combat modes. Air-to- 
ground modes include real-beam ground map, ground 
moving target indicator and air-to-ground ranging. 

The radar features a monopulse flat plate antenna 
array, coherent TWT transmitter, pulse compression, 
wideband frequency agility and a programmable wave- 
form generator and FFT processor. It is fully compatible 
with semi-active and active missiles and has a high 
immunity to ECM. 

The Grifo is suitable for fitting to a number of aircraft 
including the Mirage, A-4, F-5 and MiG-21. 

The Grifo family consists of: 


Grifo-7 Radar 

The Grifo-7 is designed to be installed in the nose of 
CAC F-7 aircraft. It has full look-up and look-down air-to- 
air capabilities through the use of pulse Doppler and 
medium-PRF waveform, plus an air-to-ground ranging 
mode to support CCIP/CCRP. 

Two modes are selectable in air-to-air. Supersearch 
is used for the acquisition and tracking of the highest 
priority target in the HUD field of view. The radar allows 
the missile seeker to be slewed to the target line of sight 
for offset delivery. In boresight, fixed antenna pointing 
is used for automatic acquisition and tracking of the 
nearest target. 

Most of the hardware is common with the other ver- 
sions of the Grifo family. Grifo-7 has compatibility with 
IR missiles, rockets, guns and free-fall bombs. 


Specifications 
Weight: 55 kg 


Status 
In production for the CAC F-7. 100 ordered by Pakistan 
for retrofit to the PAF F-7 fleet. 


Grifo-F Radar 
The Grifo-F has been developed for retrofit in the North- 
rop F-5E and F. It is an l-band multimode pulse Doppler 
radar which offers six air-to-air, four air combat and 14 
air-to-surface modes. It uses a TWT transmitter with 
both pulse compression and wideband frequency agil- 
ity, a programmable FFT processor and a monopulse 
flat plate array antenna, of which two sizes are available. 
Operational modes for air-to-air are range-while- 
search, velocity search, track-while-scan, single-target 


The Grifo-F is in production for the Northrop F-5 


track, situation awareness and air combat. For air-to- 
ground the modes are real-beam mode, Doppler beam- 
sharpening, air-to-ground ranging, sea map, surface 
moving target indicator, surface moving target track 
and beacon search and landing. 

The Grifo-L is a variant of the Grifo-F selected for 
installation on the Aero Vodochody L-159. 


Specifications 
Weight: 80 kg 


Status 
In production for the Northrop F-5E and F. Selected by 
Republic of Singapore Air Force. 


Grifo-L Radar 

Grifo-L has been selected by the Czech Air Force for 
integration into its Aero Vodochody L-159 fighter 
trainer. 


Grifo-M3 Radar 

Similar to the Grifo-F, the Grifo-M3 has been developed 
for the Mirage Ill. It makes use of a different antenna 
array to fit the nose of the Mirage Ill. Modes are as for 
the Grifo-F (See previous item). 

The Grifo-M3 is compatible with a variety of weapon 
systems including semi-active missiles. The Grifo-M2 is 
similar to the M3 and is under development for the 
MiG-21. 


Status 
In production for the Mirage Ill. 35 ordered by Pakistan. 


Grifo-X Plus Radar 
The Grifo-X Plus is a lightweight multimode pulse 
Doppler |/J-band radar designed for lightweight 


combat aircraft, which has full look-up and look-down 
air-to-air and air-to-ground capabilities. The air-to-air 
modes include range-while-search, velocity search, 
single target track, track-while-scan, situation aware- 
ness and vertical, HUD and boresight for air combat. 
Air-to-ground modes include air-to-ground ranging, 
ground map and beacon interrogation, moving target 
indication and track and Doppler beam-sharpening. 

The radar features a monopulse flat plate antenna 
array, TWT transmitter, pulse compression, frequency 
agility and programmable waveform generation and 
FFT processor. It is fully compatible with aircraft guns, 
the AIM-9L Sidewinder and anti-ship missiles. 


Specifications 
Weight: 75 kg 


Status 
In development for AMX aircraft. 


Contractor 
FIAR. 


UPDATED 


The FIAR Grifo-X Plus lightweight radar 
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ANV-301 Doppler Navigation 
System 


The ANV-301 Doppler navigation system provides a 
self-contained worldwide precision navigation capabil- 
ity, utilising Doppler-derived measurement of aircraft 
velocity and external input of aircraft attitude and head- 
ing. The ANV-301 design approach allows system func- 
tions to be tailored to specific customer requirements 
at minimum cost and the electrical interface to be tail- 
ored for specific aircraft avionics and subsystems for 
additional enhancement of system capability. 

The system comprises four LRUs: the receiver/trans- 
mitter radar, signal data converter, control display unit 
and pilot steering indicator. 

Three pilot-selectable navigation co-ordinate sys- 
tems with automatic co-ordinate conversion are avail- 
able: latitude/longitude, worldwide alphanumeric UTM 
and arbitrary grid. 


Contractor 
Marconi SpA. 


ANV-351 Doppler Velocity Sensor 


The ANV-351 
precision measurement of 


Doppler velocity sensor 
helicopter 


provides 
velocity 


components. The ANV-351 is a single-unit sensor 
specifically designed for integrated avionic systems 
and weighing less than 7 kg. It comprises two main 
modules: the receiver/transmitter radar and the signal 
data converter. 

The receiver/transmitter radar module is of fixed 
design and all-solid-state construction. It comprises 
separate four-beam transmit/receive antennas, utilising 
printed circuit planar-array technology. The module is 
available in two versions, optimised for either ASW or 
nap-of-the-earth operation. 

The signal data converter module comprises power 
supply, Doppler signature processing and MIL- 
STD-1553 interface. 


Contractor 
Marconi SpA. 


ANV-353 Doppler Velocity Sensor 


The ANV-353 Doppler velocity sensor provides pre- 
cision measurement of helicopter velocity compon- 
ents. It is a single-unit low-power sensor specifically 
designed for integrated avionic systems and weighing 
less than 5 kg. It comprises two modules: a receiver/ 
transmitter radar and signal data converter. 


The receiver/transmitter radar module is of fixed 
design and all-solid-state construction. It comprises 
separate four-beam transmit/receive antennas utilising 
printed circuit planar-array technology. The redundant 
fourth beam provides high accuracy during extreme 
attitude manoeuvres. This module contains all RF sig- 
nal generation and processing functions and receives 
its power input, modulation and timing signal from the 
signal data converter. 

The signal data converter comprises power supply 
Doppler digital signal processing and discrete and 
ARINC 429 interfaces. An MIL-STD-1553B interface is 
an option. Individual beam frequency shifts are 
extracted from the spectrum received from the 
receiver/transmitter radar module, utilising a single 
time-shared IF channel and digital signal processing. 

The extensive use of advanced components allows 
controllable RF transmitted power and automatic land/ 
sea transition. 


Contractor 
Marconi SpA. 


APS-717 Search and Navigation 
Radar 


The APS-717 family consists of two search and navi- 
gation radar systems which are tailored to the require- 
ments of individual customers. It is suitable for many 
roles, including search and rescue, surveillance, 
navigation and target designation. 

The APS-717(V) is a lightweight radar which is suit- 
able for both fixed-wing aircraft and helicopters. It oper- 
ates in the |/J-band, providing detection over 180° in 
azimuth with automatic stabilisation. It can be inte- 
grated with the navigation system and a FLIR sensor. 
Other features include Constant False Alarm Rate 
(CFAR), scan-to-scan integration, pulse-to-pulse inte- 
gration, a freeze mode and colour display with 
graphics. 

The APS-717(V)2 is a high-performance upgrade of 
the APS-717(V) and offers a number of additional fea- 
tures. These include 360° azimuth coverage, inte- 
gration and automatic initialisation of FLIR and LLTV, a 
video recorder output and an optional track-while-scan 
capability covering 32 targets. 


Status 

The APS-717(V) is in service on HH-3F helicopters of 
the Italian Air Force. The APS-717(V)2 is in service on 
Italian Harbour Authority AB 412 helicopters. 


Contractor 
SMA. 


The AM/APS-717 search and weather radar is 
installed in the Italian Air Force HH-3F helicopter 


MM/APQ-706 Radar 


The MM/APQ-706 search and attack radar is used in 
the Italian Navy Marte helicopter-launched anti-ship 
missile system. It consists of two I-band transmitter/ 
receiver channels operating in frequency diversity, with 


frequency-agility facilities in one channel, and is pro- 
vided with a data processing and extraction system and 
tactical display console. The MM/APQ-706 can fulfil 
typical naval helicopter roles such as surface search, 
navigation, ASW and so on, in addition to providing 
target detection, acquisition and missile guidance 
facilities for the Marte system. 


Status 
Installed on Italian Navy SH-3D helicopters for the Marte 
anti-ship missile system. No longer in production. 


Contractor 
SMA. 


MM/APS-705 Radar 


The MM/APS-705 |/J-band search and navigation radar 
was designed for naval helicopters, but is equally suit- 
able for maritime patrol aircraft and land-based helicop- 
ters. The radar’s main functions are navigation, search 
and detection, target localisation, target tracking and 
designation for weapon aiming and mapping. There are 
two multipurpose radar systems: APS-705 and 
APS-705A. 

The antenna system is tailored to the space and 
location on the aircraft. For example, on the SH-3D the 
antenna is placed in the dorsal position on top of the 
fuselage. Line of sight stabilisation is provided and 
there are selectable antenna rotation rates of 20 


or 40 rpm. Manually controlled antenna tilt provides 
+20° of movement. Interfaces with sonar, Doppler 
navigation, IFF, ESM and so on, are available. 

The display unit incorporates a 230 mm diameter 
CRT PPI with electronic and mechanical cursors and 
markers, complemented by a separate digital readout 
X-Y reference display. 

The radar has two |-band transmitter/receivers for 
frequency diversity operation at 25 kW. There is an 
option for a 75 kW transmitter/receiver with frequency 
agility. Other facilities include sector transmissions and 
blanking, built-in test, datalink, track-while-scan and 
dense environment tracker. The radar can be inte- 
grated with the SMA UPX-719 beacon system. A pod- 
mounted version is also available for retrofit appli- 
cations, where it can be used with anti-submarine 
missiles. 

The APS-705A is an upgrade of the APS-705. The 
use of more modern techniques enables the system to 
offer additional features, such as digital processing, 
and to interface with airborne sensors such as FLIR, 
weapon systems, ESM, datalink and sonar. Other 
features comprise a freeze mode, colour raster scan 
display and an optional track-while-scan facility for 
multiple targets. 


Specifications 

Weight: 80 kg 

Frequency: |/J-band 
Pulsewidth: 0.05 and 1.5 us 
PRF: 1,600 and 650 Hz 


The MM/APS-707 airborne radar antenna with IFF interrogator 
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Power output: 25 kW (75 kW option) 
Range settings: 0.5, 1, 2, 5, 10, 20, 40, 80 n miles 
Antenna rotation: 20 or 40 rpm 


Status 
In service with AB 212 and SH-3D helicopters of the 
Italian Navy and several other navies. 


Contractor 
SMA. 


MM/APS-707 Radar 


The MM/APS-707 is a frequency-agile |/J-band radar 
for aircraft and helicopters designed for installation 
where low weight, power consumption and cost are 
important factors. It is a military qualified search radar 
featuring 360° scan for surface surveillance, small tar- 
get detection for ASW operations, target designation 
for ASV attacks and radar mapping. The MM/APS-707 
can also display IFF, ESM, beacon and sonar data. An 
advanced video signal processor includes the presen- 
tation of data integrated with data from other sensors 
and so on, on a large TV monitor, with a cockpit 
repeater display being an option. Also available as an 
option is a MIL-STD-1553B interface, a sonar interface 
and a track-while-scan facility. 


The SMA MM/UPX-719 transponder 


MM/UPX-719 Transponder 


The MM/UPX-719 transponder forms a part of the SMA 
Intra (interrogator/transponder) system which links 
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helicopters and vice versa, due to the characteristics of 
the coding system. Range is over 100 km for helicop- 
ters operating at 1,500 ft. 


Status ships with their co-operating helicopters. The UPX-719 Status 
In production for a foreign country. is the airborne transponder; the UPX-718 is the ship- _—_In production for Italian and foreign navies. 
borne interrogation part of the system. The shipborne 
Contractor transmission to the airborne transponder can be inte- Contractor 
SMA. grated with the main radar. Ships can identify upto 10 SMA. 
JAPAN 
Pulse Radar Altimeters Status Contractor 


JAE pulse radar altimeters are used in military and civil 
fixed-wing aircraft and helicopters. The systems consist 
of a transmitter/receiver, an antenna and an indicator. 
The unit is provided with a low warning light or audio 
warner to provide a warning when the aircraft reaches a 
preset altitude. 


The APN-171 is fitted to the Shin Meiwa PS-1, Sikorsky 
HSS-2, Kawasaki/Vertol KV-107, Kawasaki P-2J and 
Kawasaki C-1. The APN-194 is fitted to the Lockheed 
P-3C and the JARN-P2 is fitted to the Boeing-Vertol 
CH-47, Bell AH-1S and Mitsubishi LR-1. 


Japan Aviation Electronics Industry Ltd. 


VERIFIED 


Laser Radar 


The Koito laser radar is a distance sensor with a high- 
speed response which may be used as an altitude 
sensor. 

Since its light source uses a laser diode generating a 


near infra-red ray, it is capable of detecting the position 
of an object at 100 m and detecting altitudes of about 
50 ft above ground. The measurement cycle of 
0.02 seconds provides a high-speed response and 
enables it to measure ever-changing distances 
between two objects. The use of the laser diode as the 


light source permits the circuitry to be simplified, 
leading to compact and lightweight construction. 


Contractor 
Koito Manufacturing Company Ltd. 


Radar for the FSX 


A new airborne radar for the FSX close support aircraft 
has been developed by Mitsubishi Electronics Corpor- 
ation under the management of the Japanese Defence 
Agency’s Technical Research and Development 
Institute. The radar has a 66cm diameter active 


phased-array antenna made up of 750 modules. It is 
reported to have track-while-scan facilities, with each 
module generating computer-controlled radar beams. 


Status 
Four engineering models have been delivered to 
the Japanese Defence Agency for testing. One is 


undergoing flight tests on a Kawasaki C-1 transport air- 
craft. The others are undergoing functional and reliabil- 
ity testing on the ground. 


Contractor 
Mitsubishi Electronics Corporation. 


Vesta Transponder 


Vesta is a landing and identification aid primarily 
intended for ship-based helicopters. It consists of two 
parts: the helicopter transponder and the ship receiver. 
Vesta enables accurate display and tracking of friendly 
helicopters on the radar display, even in heavy clutter 
environments. The transponder principle is based on a 
radar-triggered VHF reply. Operation is possible with 
any synchronised surveillance radar (either shipborne 
or shore-based) in the 1 to 10 GHz band. 

For every radar pulse the transponder receives, a 
VHF reply pulse is transmitted, followed by a code 
pulse. Up to five helicopters can be identified by means 


NETHERLANDS 


of preselected codes (extension up to 64 is possible). 
The return signal is received and processed by the 
Vesta receiver in the ship, which identifies and decodes 
the transponder reply. Unwanted VHF reply pulses are 
rejected by digital filters controlled by the allocated 
radar.on the ship. 

The Vesta helicopter system consists of a fully solid- 
state transponder, a control unit, two radar pick-up 
antennas and a VHF transmitting antenna. 

The two radar pick-up antennas are used to guaran- 
tee a combined sensitivity pattern which is virtually 
omnidirectional. The control unit has only two switches; 
one for sensitivity selection and power on/off and the 
other for code selection. 


Specifications 

Dimensions: 

(transponder) 167 x 85 x 194 mm 

(control unit) 146 x 66 x 68 mm 

(radar pick-up antenna) 45 x 106 x 48 mm 
(VHF transmitting antenna) 50 x 254 x 123 mm 
Weight: 3 kg 

Power supply: 28 V DC, 14 W 
Frequency: 

(transmitter) VHF A-band 

(receiver) 1-10 GHz 

Transmitter peak power: 10 W 

Range: 0-230 km 

Pulse duration: 2.2 Us nominal 
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Number of helicopter codes: 5 standard 
(optional extension up to 64) 


Status 
Fitted to several types of helicopters. Over 55 Vesta air- 
borne transponders have been delivered to several 
navies. 


Contractor 
Hollandse Signaalapparaten BV, Signaal Special 
Products. 

VERIFIED 


The Hollandse Signaalapparaten Vesta 
transponder system 


PT-1000 Mk XII IFF Transponder 


The PT-1000 is a Mk XII IFF transponder suitable for 
mounting in aircraft or ships. It provides secure identifi- 
cation when challenged by friendly IFF interrogators 
equipped with compatible crypto equipment. It also 
supports non-cryptographic military identification 
modes and civilian SSR modes as defined in STANAG 
4193. 

The system consists of a rack-mounted transponder 
and a panel-mounted control and display unit. In 
addition, an optional crypto module may be fitted to the 
transponder. 


Specifications 

Dimensions: 

(transponder) 320 x 93.5 x 90 mm 
(control panel) 79.3 x 66 x 145 mm 
Weight: 5 kg including crypto module 
Power supply: 28 V DC, 55 W (max) 
Frequency: 

(transmitter) 1,090 +0.5 MHz 
(receiver) 1,030 +0.5 MHz 


Microwave Radiometer 


The microwave radiometer has been developed for the 
Swedish Space Corporation Maritime Surveillance 
System. It produces real-time, colour-coded maps of oil 
spill thickness. The oil volume is calculated by the sys- 
tem processor. For easy interpretation of the data, co- 
processing with infra-red scanner data is used, but the 
radiometer can also be used as a stand-alone sensor. 
The microwave radiometer is contained in an aero- 
dynamic pod that is easily installed even on small 
aircraft. 


Specifications 

Weight: 25 kg 

Power supply: 28 V DC, 10A 

Frequency: 35 GHz 

Altitude: 

500 ft (325 ft swath width, 25 x 25 ft resolution) 

1,000 ft (650 ft swath width, 50 x 50 ft resolution) 
2,000 ft (1,300 ft swath width, 100 x 100 ft resolution) 


Contractor 
Ericsson Microwave Systems AB. 


VERIFIED 


PS-05/A Multimode Radar for the 
JAS 39 Gripen 


Ericsson is providing the multimode pulse Doppler 
PS-05/A radar which forms the primary sensor for the 
weapons system in the JAS 39 Gripen. The Gripen 
radar combines air combat, ground attack and recon- 
naissance in a single system. As with the Ericsson radar 
for the JA 37 Viggen fighter, most functions are con- 
trolled by software in a special processor which can be 
programmed for optimum performance in a dense 
ECM environment. 


SOUTH AFRICA 


Temperature range: —54 to +55°C 
Altitude: up to 70,000 ft 


Contractor 
Plessey Tellumat South Africa Ltd. 


PT-1500A Radar Altimeter 


The PT-1500A radar altimeter is a lightweight miniature 
altimeter capable of measuring heights up to 5,000 ft. It 
operates in the Ku-band and uses pulsed modulation 
techniques. 

The PT-1500A is a single unit with integral antenna 
and comprises two modules: the processor/power 
supply module and the transmitter/receiver module. A 
wide range of options includes programmable ground 
offset, altitude warning trips and input/output blanking. 


Specifications 

Dimensions: 256 x 89 x 101 mm 
Weight: 2.5 kg (max) 

Power supply: 28 V DC, 25 W 


SWEDEN 


The PT-1500A radar altimeter operates up to 
5,000 ft 1995 


Altitude: up to 5,000 ft 

Accuracy: 3% 

Temperature range: —40 to +71°C 
Reliability: >5,000 h MTBF 


Contractor 
Plessey Tellumat South Africa Ltd. 


The JAS 39 Gripen carries the Ericsson PS-05/A multimode radar 


The system consists of the antenna unit, high 
frequency unit, power amplifier, transmitter auxiliary 
unit and signal and data processor. 

The antenna is a lightweight planar-array type for 
quick response in high g conditions. The I/J-band radar 
employs what Ericsson calls a flexible waveform for 
long-range detection and all-hemisphere coverage of 
targets. Frequency modulation, pulse compression and 
synthetic aperture techniques give high resolution in 
range and angle measurement. Output power is 1 kW. 

Ericsson announced in March 1983 that it had cho- 
sen a partner on the radar system and had signed a 
contract relating to its development and production. 
The British company GEC-Marconi Avionics, which had 
already been involved with project definition work on 
the radar, is responsible for the antenna pedestal and 
participated in system work and the design and devel- 
opment of the signal processor. This is equivalent to 
about 10 per cent of the project and conversely Eric- 
sson has an involvement with GEC-Marconi Avionics in 
the radar being developed for the Eurofighter 2000. 


The Gripen will have three principal functions: air 
combat, ground attack and reconnaissance. In the 
fighter role the radar will provide search and track- 
while-scan for target detection at long range, together 
with wide-angle rapid scanning and lock on at short 
range and control of gun and missiles. Both high and 
medium PRFs will be used. For air-to-ground and recon- 
naissance missions the radar will provide detection and 
ranging in a dense ECM environment, designating tar- 
gets for the Gripen’s RBS15F missile, by using a low- 
PRF mode with frequency agility. The system will have 
obstacle avoidance and navigation capabilities, and will 
generate ground maps at both normal and high resol- 
ution. Ericsson notes that the Gripen radar has five 
times as many functions as the radar in the Viggen, 
while occupying only 60 per cent of the space. 


Specifications 
Weight: 156 kg 
Power supply: 115/200 V, 400 Hz, 9.4 kW 


~ 


The Ericsson PS-05/A radar for the JAS 39 Gripen 


Processor: Ericsson 080 high-speed 32-bit word length 
computer with 2 Mbyte program memory 
Reliability: 170 h MTBF predicted 


Status 
In series production. 


Contractor 
Ericsson Microwave Systems AB. 


UPDATED 


PS-37/A Radar 


The PS-37/A multimode |/J-band, monopulse radar 
was designed for the AJ 37 attack version of the Saab 
Viggen. It stems from mid-1960s’ designs and is largely 
integrated with the navigation, display and digital 
computer-based data processing subsystems. It com- 
prises two units: a scanner and a transmitter/receiver 
package, the latter being made up of 13 LRUs. 

Except for some of the high-frequency components, 
the PS-37/A is of solid-state design. Elaborate signal 
processing provides a high degree of immunity from 
both natural interference and electronic countermea- 
sures, and accuracy is improved by lobe-shaping to 
provide better resolution and reduce sidelobe effects. 
The radar is semi-automatic in operation to reduce the 
workload of the single crew member, and information is 
presented on both head-up and head-down displays. 

Operating modes are search, target acquisition, air- 
to-target ranging, obstacle warning, beacon homing 
and terrain-mapping. By adding a further unit a terrain- 
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The Ericsson PS-37/A radar installed in the strike version of the Viggen 


following capability can be provided, the pilot flying the 
aircraft in response to head-up display demands. 


Status 
In service. No longer in production. 


Contractor 
Ericsson Microwave Systems AB. 
VERIFIED 


PS-46/A Radar 


The software-controlled, multimode, pulse Doppler 
PS-46/A radar has been developed for the JA 37 fighter 
versions of the Swedish Air Force’s Viggen. In view of 
the numerically small size of Sweden’s defence force, 
great emphasis has been placed on operational avail- 
ability and readiness; all-weather capability and effec- 
tiveness in an electronic countermeasures environment 
are also important requirements. Designed to cope with 
high-performance aircraft, transports and helicopters, 
the system has wide-angle coverage, look-down 
capability and can operate at all altitudes. 

The multimode requirements of the PS-46/A are air- 
to-air and air-to-ground. The latter is met by using con- 
ventional non-coherent pulse waveforms, but the for- 
mer calls for more sophisticated techniques. The 
standard radar functions are controlled by a data pro- 
cessor that extracts information from the raw radar and 
transfers it to other aircraft systems. A digital bus dis- 
tributes all signals within the radar itself with minimum 
wiring. For the guidance of semi-active homing missiles 
an illuminator transmits a continuous wave RF signal 
through the radar antenna. 


Sweden/RADAR Ato 


Control of the system through suitable software 
enables parameters to be changed or optimised 
according to the needs of flight development pro- 
grammes without time-consuming equipment chang- 
es; similar modifications can be introduced during 
service according to changing military requirements, 
and radar signatures adopted for peacetime training 
and exercises can be easily changed during conflict to 
thwart enemy intelligence and countermeasures. 


Specifications 

Weight: 300 kg 

Power: 

(coherent transmitter) 500 W average 

(continuous wave illuminator) 200 W 

Frequency: X-band, bandwidth >10% of spectrum 
Performance: detection range >50 km in look-down 
mode 

Antenna: 900 mm diameter 

Processor: high-speed 16-bit word length system with 
32 k word program memory 

Modes: search, acquisition (automatic via HUD, semi- 
automatic via HDD), tracking (track-while-scan, continu- 
ous track), target illumination, air-to-ground ranging 
High-resolution ground-mapping is optional 
Reliability: 180 h MTBF 


Status 
In service on the JA 37 Viggen. No longer in production. 


Contractor 
Ericsson Microwave Systems AB. 


VERIFIED 


PS-890 Erieye AEW Radar 


Ericsson began development of the PS-890 Erieye air- 
borne early warning radar for the Swedish Air Force fol- 
lowing a contract from the Swedish Defence Materiel 
Administration in 1985. The contract covers the devel- 
opment of a functional model as a basis for a later 
purchase of a national AEW system for Swedish air 
defence. 

The radar can be carried by any form of military or 
commercial turboprop aircraft such as the Saab 340 or 
Fairchild Metro 3. Flight tests were made successfully 
in late 1985 with a dummy antenna mounted on top of 
the fuselage of a Metro 3 and this aircraft was delivered 
to Sweden in October 1987 for fitting of the radar, after 
nearly 120 hours of flight trials. 

The S-band radar is all-solid-state active phased- 
array with electronic scanning. New techniques have 
been employed in the transmitter and signal processor. 
The dual-sided phased-array antenna is mounted on 
top of the fuselage in a fairing 9.7 m long. 

By combining the Erieye with subsystems such as 
onboard command and control capability, IFF/SIF, 
ESM and tactical datalinks, a variety of AEW mission 
systems can be supplied, from an airborne reporting 
post to an airborne command and control centre for 
autonomous operations. In this configuration a Saab 
340 with two to four operators’ consoles can stay on 


Ericsson PS-46/A radar installed in the Viggen fighter 
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station 175 km from base for 7 to 9 hours. A Fokker 50 
will have an endurance of over 10 hours. 

Once in service with the Swedish Air Force, the data 
from the radar system will be datalinked to a ground sta- 
tion for analysis, there being no command and control 
system aboard the host aircraft. The radar will operate 
in conjunction with the JAS 39 Gripen aircraft. The 
Swedish Erieye will provide an airborne reporting-post 
function in which radar signals are processed on board 
and linked to ground command and control centres. 


Specifications 
Weight: 
(total radar system) 1,320 kg. 


Status 

Radar performance flight trials were completed in 
1991. The Swedish Government has awarded a $200 
million contract for six Erieye airborne early warning 
radars to be fitted in Saab 340 aircraft. Series pro- 
duction started in 1993, with delivery of first two units in 
1996. First flight of a Saab 340 AEW aircraft took place 
in January 1994. The system entered initial service in 
1996. 

Ericsson and Fokker Aircraft have signed an agree- 
ment to market the Erieye dorsal-mounted on Fokker 
50 aircraft. The system is designated KingBird Mk 2E. 

Erieye has been selected as the airborne surveillance 
sensor in the Brazilian SIVAM system in an order worth 
around $160 million. 


Contractor 
Ericsson Microwave Systems AB. 


UPDATED 


Side-Looking Airborne Radar 


This inexpensive, real aperture Side-Looking Airborne 
Radar (SLAR) is designed exclusively for maritime 
patrol and surveillance (for fishery protection, oil pol- 
lution monitoring and search and rescue), with empha- 
sis on simplicity and ease of operation. It consists of five 
LRUs: antenna, transceiver, digital signal processor, 
control unit and television display. The radar images 
can be recorded on standard video recorders. Digital 
radar video can also be recorded for subsequent com- 
puter processing. With a video link between aircraft and 
ground station or ship, images can be transmitted with 
no degradation of quality. 

The digital signal processor is designed around a 
1.6 Mbit television memory display. Up to 2,000 range 
cells can be processed to an accuracy of 6 bits (giving 
64 grey-tone levels). The presentation and performance 
can be varied to suit customers’ needs and other fea- 
tures include a reference grey scale, level mapping, 
positive or negative picture representation and auto- 
matic positioning of targets. Monochromatic television 
images recorded in the air can be converted to colour 
on the ground. 

For double-sided coverage, a glassfibre pod contain- 
ing two antennas is carried under the fuselage, or 
antennas are carried in individual pods on each side of 
the aircraft. 


Specifications 

Weight: 70 kg 

Power supply: 28 V DC, 15 W 
Frequency: 9.4 GHz 
Pulsewidth: 0.5 us 
Beamwidth: 

(horizontal) 0.5° 

(vertical) 33° 

Peak output power: 10 kW 
PRF: 1 kHz 


The Swedish Air Force has selected the Saab 340 as the carrier for the Erieye mission system 


1995 


Three CASA 212 aircraft operated by the Swedish Coast Guard are fitted with the EricssonSLAR 1995 — 


Status 

In operation in one country outside Sweden. Three sys- 
tems are also fitted to CASA 212 aircraft operated by 
the Swedish Coast Guard for oil pollution detection and 
ice mapping. 


Contractor 
Ericsson Microwave Systems AB. 


UPDATED 


CARABAS Surveillance Radar 


The Coherent All RAdio BAnd Sensing (CARABAS) is a 
prototype airborne low-frequency surveillance radar 
which can penetrate both foliage and the ground. It can 
be used by both military and civil authorities for tactical 
surveillance and remote sensing. 

CARABAS is a wideband, synthetic aperture radar 
operating at 20 to 90 MHz frequencies necessary to 
penetrate the ground and foliage. The depth of ground 


penetration varies largely with the type of terrain, 
whereas foliage penetration is much less sensitive to 
the type of vegetation. 

The CARABAS system has applications in detecting 
military targets such as underground bunkers and hard- 
ened shelters, as well as weapons and _ buildings 
screened by foliage. This requires reasonable high 
accuracy and range; at the end of 1992 a range of 
10 km had been achieved with a resolution of 3 m. The 


ultimate aim is for a range of 100 km and a resolution of 
ASime 

The system uses a novel antenna design consisting 
of two inflatable booms which trail behind the aircraft in 
flight. Each boom is 5.5 m long by 0.3 m diameter, and 
the two booms are attached to a bracket on the aircraft 
tail. The two booms are inflated by an air compressor 
before take-off and during flight are kept rigid by the 
effect of ram air. Each boom consists of several 


thousand small components, making it act as a dipole 
antenna. Power is fed to each boom and the surface 
radiates a signal to the ground, alternately from left and 
right antennas, and receives the returns. 

The data requires lengthy and highly sophisticated 
processing and, at the current stage of development, is 
recorded on tape and analysed on the ground. In the 


long term it is proposed that some of the processing is 
carried out on the aircraft. 


Status 
Successful trials have been carried out and a new 
system is being developed. 
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Contractor 
Forsvarets Forskningsanstalt. 


Millimetric Target Acquisition 
System 


The Millimetric Target Acquisition System (MTAS) is a 
radar which incorporates real-time target discrimination 
and will be able to distinguish between wheeled and 
tracked vehicles. It has a range of 3 km and a field of 
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view of 60°. The main application is for the direction of 
standoff ordnance, either in the aircraft cockpit or as 
part of the ordnance itself. 


Status 
Trials have been carried out against a variety of types of 


terrain, including snow and sand, with the radar 
mounted externally on a Twin Pioneer aircraft. 


Contractor 
British Aerospace Defence Ltd. 


Cossor Interrogation and Reply 
Cryptographic Equipment 


Cossor supplies a range of modules for all types of IFF 
applications to facilitate a nationally secure IFF oper- 
ation in Secure mode which is similar to, but not inte- 
roperable with, NATO Mode 4. The modules can be 
added to any IFF system that is compatible with the 
NATO Mk XII standard (STANAG 4193). 

Two key components of the Cossor Interrogation 
and Reply Cryptographic Equipment (CIRCE) are the 
programmer and the fill gun. The programmer is used 
to hold the key variable necessary to operate the CIRCE 
units. It is held ina secure location and the electronic fill 
gun is then used to transfer the key variable data from 
the programmer to the various IFF systems. The key 
variable data can be changed whenever required using 
the fill gun. 


Status 
In service with two non-NATO countries. 


Contractor 
Cossor Electronics Ltd. 


UPDATED 


IFF 2720 Transponder 


IFF 2720 is a micro-miniature IFF Mk10A identification 
friend or foe/secondary surveillance radar transponder 
for use on all types of military aircraft and helicopters. 
On Modes 1, 2, 3/A and B the full 4096 codes are avail- 
able and 2048 codes are available on Mode C for alti- 
tude reporting. In addition there are circuits for the 
identification facility (SPI or I/P) and military emerg- 
ency. The system comes in two units: a transmitter/ 
receiver and a controller, each of which features easily 
accessible circuit boards. 

Electronic warfare provisions include resistance to 
continuous wave, modulated continuous wave and 
pulse jamming, sidelobe rate limiting, short pulse and 
spurious interference protection, single pulse rejection 
and long pulse discrimination. 

The microprocessor-based control unit for use with 
this system is designated IFF 2743. It has a light- 
emitting diode display which can be fully dimmed. 


Early deliveries of Indonesia’s British Aerospace 
Hawks have the Cossor IFF 2720. Later Hawks 
have the Cossor IFF 4720 transponder and 4770 
control unit 


Specifications 

Dimensions: 

(IFF 2720 transponder) % ATR short 

90 x 194 x 314 mm 

(IFF 2743 full facility control unit) 146 x 57 x 988 mm 
Weight: 

(IFF 2720 transponder) 4.6 kg 

(IFF 2743 full facility control unit) 0.7 kg 
Frequency: 

(transmitter) 1,090 MHz 

(receiver) 1,030 MHz 

Power output: 27 dBW (500 W) (min) 

Receiver sensitivity: -76 dBm 

Dynamic range: >50 dB 

Sidelobe suppression: 3-pulse 

Qualification: STANAG 5017 Edition 2, |CAO Annex 10 


Status 

IFF 2720 is in production and equips many strike, trans- 
port, combat and trainer aircraft; it is fitted to early 
export versions of the British Aerospace Hawk. More 
than 1,000 systems have been delivered to over 20 
countries. 


Contractor 
Cossor Electronics Ltd. 


VERIFIED 


IFF 3100 Transponder 


The IFF 3100 is a single-package transponder tailored 
to the Royal Air Force Panavia Tornado aircraft. 

Claimed advantages over previous systems are small 
size, lower weight and simpler installation. Although the 
component density is high, reliability is ensured by the 
use of high-grade, close-tolerance circuits and a four- 
port circulator protects the output stages from the 
effects of any antenna mismatch. Open or short-circuit 
conditions at the antenna do not damage the 
transponder. 

Extensive integrity monitoring is incorporated during 
operation and when the test button is pressed. Checks 
cover receiver sensitivity, receiver centre frequency, 
mode decoding, aircraft reply coding and transmitter 
power level. 

Interrogation Modes are 1, 2, 3/A, B and C and the 
reply capability covers 4096 codes for Modes 1, 2, 3/A 
and B. Provision for the use of the X-pulse is included 
and there are 2048 codes for Mode C. 


Specifications 

Dimensions: 146 x 132 x 165 mm 

Weight: 5.3 kg 

Qualification: ICAO Annex 10, STANAG 5017 Edition 2 


Status 
In production. In service with Panavia Tornado aircraft 
with UK equipment fit including Saudi Arabian aircraft. 


Contractor 
Cossor Electronics Ltd. 


UPDATED 


IFF 3500 Interrogator 


The IFF 3500 airborne interrogator employs monopulse 
techniques to achieve high accuracy in the measure- 
ment of target bearing. The IFF 3502 variant incorpor- 
ates an automatic code-changing system to enhance 
security and eliminate the possibility of incorrect code 
setting. 

The transmitter employs P2 emphasis to provide 
antenna beam-sharpening. P1 and P3 are transmitted 
on the antenna sum channel and P2 on the difference 
channel. Selectable 3 or 6 dB of P2 emphasis is avail- 
able. Advanced video processing circuits for degar- 
bling, defruiting, decoding and for echo and multipath 
suppression are contained within a single unit. Passive 
and active decoding are provided and two channels of 
passive decoding enable comparison during the over- 
lap period between code changes. Active decoding 
provides serial readout of the 4096 reply codes. 

Manual and continuous automatic built-in test 
circuitry checks transmitter power, interrogation cod- 
ing, receiver sensitivity, defruiting/decoding, bearing 
accuracy and integrity of the transmission feeders. 


Specifications 

Dimensions: 1 ATR short case to ARINC 404A 
Weight: 20.7 kg 

Power supply: 115 V AC, 400 Hz, single phase 

28 V DC 

Frequency: 

(transmitter) 1,030 MHz 

(receiver) 1,090 MHz 

Power output: 

(P1, P3) 30.5 dBW 

(P2) 0, +3 or +6 dBW above P1 power 

Spurious outputs >76 dB below 1 W 

Sensitivity (decoding): —-80.5 dBm 

Dynamic range: 60 dB 

Spurious responses: 60 dB down outside pass-band 
Bearing resolution: dependent on antenna configur- 
ation, but around 5% of angle between intersection 
points of control and interrogate patterns 
Qualification: compatible with NATO STANAG 5017 
Edition 3 


Status 

In production for Royal Air Force Tornado F2 and F3 
and Royal Navy Sea King AEW helicopters. In Decem- 
ber 1986 Cossor announced that its IFF systems had 
been selected to equip the 72 Panavia Tornado and 36 
British Aerospace Hawk aircraft being bought by Saudi 
Arabia; total value of the contract, including ILS equip- 
ment for the Tornados, is £4 million and deliveries were 
completed by 1991. The later batch of Saudi Arabian 
Tornados will be similarly equipped. 

The equipment will also be fitted during an extensive 
upgrade of Boeing 737 Surveiller aircraft which are 
used in a maritime patrol role by the Indonesian Air 
Force. 

An extensively upgraded variant is being developed 
by an international consortium, including Cossor, for 
the Eurofighter 2000. 


Contractor 
Cossor Electronics Ltd. 
UPDATED 
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IFF 4500 Interrogator 


An IFF 4500 Interrogator, which includes all the fea- 
tures of IFF 3500, upgraded and extended where 
appropriate, is expected to go into production shortly. 


Status 
In development. 


Contractor 
Cossor Electronics Ltd. 


NEW ENTRY 


IFF 4700/4800 Series 
Transponders 


There are three members of the Cossor 4700/4800 
Series of IFF transponders which are designed to meet 
the NATO IFF Mk XIl specification (NATO STANAG 
4193); all three versions use a common set of modules 
so they can be supported by a common spares inven- 
tory. These will be upgraded shortly to include Mode S. 


The IFF 4720 transponder is designed for a wide 
range of applications, and is a plug-in replacement for 
the IFF 2720 system (see previously entry). The IFF 
4720 has full dual-+redundant decoders on each 
receiver channel to provide optimum anti-jamming per- 
formance and the system can be operated by a 


dedicated remote-control panel, or via a MIL-STD-1553 
databus. Full standard coverage of Modes 1, 2, 3/A, 4 
and C is offered and the IFF 4720 can operate up to 
70,000 ft altitude. 


Specifications 
Dimensions: 90 x 194 x 314 mm 
Weight: 4.5 kg 


Status 

In production. The IFF 4720 is standard equipment on 
the British Aerospace Hawk 100 and 200, MiG-29 and 
several Naval IFF applications. 


The IFF 4740 transponder is a single unit, for panel 
mounting, which is designed as a plug-in replacement 
for the IFF 3100 used on the Panavia Tornado. In 
performance it operates identically to the IFF 4720. 


Specifications 
Dimensions: 127 x 132 x 132 mm 
Weight: 4.5 kg 


Status 
In production. 


The IFF 4760 transponder is a NATO Mk XII compat- 
ible remotely controlled IFF designed also to act as a 
MIL-STD-1553 bus controller. The unit provides an 
alternative form factor to that of the IFF 4720. The trans- 
ponder also offers tighter frequency tolerances, 


all-solid-state construction and VLSI processing to 
enhance performance; operation is again identical to 
the IFF 4720. 


Specifications 
Dimensions: 136 x 136 x 213 mm 
Weight: 4.5 kg 


Status 
In production and in service. Over 250 sets have been 
purchased by the UK MoD. 


The IFF 4770 control unit is designed to operate with 
IFF 4720 and IFF 4760 transponders. It is an NVG- 
compatible package which is intended to occupy mini- 
mum cockpit space, while at the same time having 
good ergonomics. 


Status 
Selected for the Hawk 100. 


The IFF 4800 Transponder is an upgraded version of 
the 4700 Series which includes Mode S. 


Status 
In production. 


Contractor 
Cossor Electronics Ltd. 


UPDATED 


Blue Fox Interception Radar 


Blue Fox is a lightweight radar designed to fulfil the dual 
roles of airborne interception and air-to-surface search 
and strike. It was developed to form part of a fully 
integrated weapon system. 

Blue Fox operates in the I-band and uses frequency 
agility to enhance the radar’s immunity to ECM and 
improve its ability to detect small targets in bad weather 
or rough sea states. 

For air-to-air interception, Blue Fox can be used for 
lead-pursuit or chase attacks and incorporates a trans- 
ponder mode for identifying friendly aircraft or ships. 

Blue Fox is built on the LRU principle. Each compo- 
nent part of the radar, such as the transmitter, receiver, 
processor and amplifier, can be checked easily or 
removed independently for servicing. The antenna is a 
flat aperture slotted array, stabilised in pitch and roll. 

The radar display provides a bright digital scan- 
converted picture. Superimposed on the display are 
the flight symbols showing aircraft altitude, speed, 
heading and so on, so that the pilot can monitor and 
control the aircraft’s manoeuvres while using the radar. 


Status 

In service in the British Aerospace Sea Harrier FRS.1 
with the Royal Navy and the Indian Navy. Deliveries are 
complete. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


UPDATED 


The Blue Fox scanner assembly showing the flat 
plate antenna 


Blue Hawk Radar 


The Blue Hawk is a new I|-band lightweight, coherent, 
multimode pulse Doppler radar designed for both new 


lightweight fighters and for the upgrade market. It 
employs low-, medium- and high-PRF waveforms and 
offers multiple functions for air interception, close air 
combat, air-to-ground and anti-ship operation. Aimed at 
today’s typical threats, Blue Hawk has substantial pro- 
cessing capacity to allow it to be matched to a cus- 
tomer’s particular requirements, and to adapt to future 
changes in the threat. 

Blue Hawk weighs 107 kg and consists of four main 
elements; transmitter, receiver/exciter, combined dis- 
play and data/signal processor, and the antenna. The 
modularity of the design allows flexibility of installation, 
especially in platforms where space may be restricted. 
Blue Hawk is fully compatible with MIL-STD-1553B 
databus and may be integrated readily with a total 
avionic system. It is compatible with a wide range of 
current weapons and ordnance. A major feature of the 
design philosophy is the wide use of standard compo- 
nents and conventional manufacturing technologies. 
Blue Hawk employs a fully programmable digital unit 
comprising signal, data and display processing, with 50 
per cent spare throughput and 50 per cent spare 
memory capacity for growth. It is optimised for HOTAS 
control. A number of inherent design features minimise 
the effects of ECM. 


Specifications 

Frequency: I-band (9.6-9.9 GHz) frequency-agile over 
multiple channels 

Antenna: planar-array mechanically scanned +60° in 
azimuth and +60° in elevation. Antenna size can be 
varied to suit installation 

Receiver/exciter: 2-channel receiver plus frequency 
generator 

PRF: wide range from (low PRF) 800 Hz to (high PRF) 
90 kHz 

Power output: 8 kW peak; 160 W mean 

Scanning range: 

(look-up) 80 km 

(look-down) 50 km 

(ground-mapping) out to 150 km 

CW illuminator: can be offered as an integrated option 
for MRAAM control 

Weight: 107 kg 

Power requirements: 2.5 kW, 400 Hz, 3 phase 


Status 

Blue Hawk is currently undergoing rig integration and 
proving trials. It has been developed as a private 
venture and is ready for aircraft integration and 
demonstration. 


Contractor 
GEC-Marconi Avionics Ltd, Edinburgh. 


UPDATED 


Blue Kestrel Maritime 
Surveillance Radars 


The Blue Kestrel surveillance radar family consists of 
two systems, the Blue Kestrel 5000 and Blue Kestrel 
6000. They are allied to the Seaspray radars. In 
mid-1991, GEC Ferranti (now GEC-Marconi Avionics) 
announced a new range of both Seaspray and Blue 
Kestrel systems using commonality of modules 
throughout the range. This minimises cost and pro- 
vides natural growth paths for the customer. 


Blue Kestrel 5000 Maritime Surveillance Radar 

Blue Kestrel 5000 is a pulse compression radar sensor 
developed for the Royal Navy EH 101 Merlin helicopter. 
It consists of a large flat plate antenna and Travelling 
Wave Tube (TWT) transmitter to provide the Merlin with 
the optimum power aperture product, combined with a 
high-gain receiver and digital processor. The radar sen- 
sor is interfaced with and controlled by the platform’s 
mission avionics management system via the MIL- 
STD-1553B databus. 

This highly integrated sensor approach to the radar 
results in a high-performance pulse compression sur- 
veillance radar in a particularly compact and light- 
weight four-line replacement unit configuration. It is 
suitable for application in a range of sophisticated naval 
helicopters or maritime patrol aircraft. 


Specifications 

Blue Kestrel 5000 

Scanner type: planar-array 

Frequency: |-band 

Transmitter: low peak power, high mean power TWT 
Pulsewidths: selectable 

PRF: selectable 

Coverage: 360° 

System weight: 102 kg 

Features: pulse compression, CFAR, multiple TWS 
and operator-selectable scan-to-scan integration 


Status 

Blue Kestrel 5000 has completed development and 
production deliveries have commenced. The develop- 
ment phase included the building of 10 systems, all to 
full flying standard, and the completion of several thou- 
sand hours running time in ground-based rigs, two 
specially converted Sea King flying testbeds, and the 
EH 101 Merlin prototype. Loral-ASIC, the Merlin pro- 
gramme prime contractor, placed the production 
contract for Blue Kestrel 5000 in October 1992. 


Blue Kestrel 6000 Maritime Surveillance Radar 

Blue Kestrel 6000 is a coherent pulse Doppler radar 
sensor. It brings together GEC-Marconi Avionics’ 
experience with the pulse compression Blue Kestrel 


5000, the multimode pulse Doppler Blue Vixen, and the 
Inverse Synthetic Aperture Radar work which has been 
jointly funded by the UK Defence Research Agency and 
the company. Flight trials of a modified Blue Kestrel 
5000 in a DRA Sea King testbed have been success- 
fully completed under the latter programme, producing 
real-time images of co-operative and opportunity sur- 
face contacts. The resulting radar sensor provides 
enhanced air-to-surface and _ air-to-air detection, 
standoff classification capability, and a superior anti- 
submarine warfare capability with sub-clutter target 
detection. 


Specifications 

Blue Kestrel 6000 

Frequency: I-band 

Type: coherent multimode 

Transmitter: TWT fixed frequency/frequency agile 
Scanner type: planar-array 

Coverage: 360° 

LRUs: 5 

System weight: 125 kg 

Features: CFAR, enhanced TWT, ISAR classification, 
ASW and air-to-air modes 


Status 
Blue Kestrel 6000 is in development. It is conceived as 
a modular upgrade to the Blue Kestrel 5000 sensor. 


Contractor 
GEC-Marconi Avionics Ltd, Radar Systems Division, 
Edinburgh. 


UPDATED 


Blue Vixen Radar 


Blue Vixen is a lightweight multimode, coherent, pulse 
Doppler airborne interception radar operating in the 
l-band. It is a true multimode radar, maintaining full 
power in all modes, with all-weather operation in look- 
down and look-up modes and over-sea and over-land 
detection of targets. It incorporates high-resolution 
ranging in air-to-air as well as its land and sea search 
modes. 

Blue Vixen operates in low-, medium- and high-PRF 
modes. Selection of the appropriate PRF for optimum 
detection is automatic, and depends on background 
clutter and target density. Low PRF is used in the look- 
down mode to provide accurate range and velocity with 
all-aspect detection. High PRF provides for the look- 
down detection of targets approaching at high speed in 
a high clutter environment. 

Automatic track-while-scan and single target track 
are available in air-to-air modes with electronic counter- 
countermeasures, and air combat modes. It is claimed 
to be the first Al radar in the world to be designed from 
the outset with full AMRAAM compatibility. It is also 
compatible with other MRAAM, Sea Eagle and 
Sidewinder. 

Blue Vixen has been designed with a flexible LRU 
configuration. The antenna, receiver and transmitter 
are co-located in the nosebay while the radar power unit 
and the processor can be conveniently located nearby. 
Weight of the complete system is 145 kg. 


Status 

Currently in production for the Royal Navy Sea Harrier 
FA.2, a successful programme of trial firings of 
AMRAAM from a Sea Harrier fitted with Blue Vixen took 
place in 1993-94 in the USA. Blue Vixen enables up to 
four AMRAAM missiles to be ripple-fired, maintaining 
guidance datalink while simultaneously tracking the 
targets. 


Contractor 
GEC-Marconi Avionics Ltd, Edinburgh. 


UPDATED 


Foxhunter Airborne Interception 
Radar 


Foxhunter is the airborne interception radar for Tor- 
nado ADV. The design of Foxhunter (RAF designation 
1-24) provides a multimode system compatible with the 
size and weight limits of the RAF air defence version 
and the operational requirements of the next two dec- 
ades. A substantial part of the signal processing is 
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The main units of the GEC-Marconi Avionics Blue Kestrel 5000 radar 


The EH 101 Merlin helicopter will be fitted with the GEC-Marconi Avionics Blue Kestrel 5000 radar 


GEC-Marconi Blue Vixen B model components 


performed digitally in addition to digital radar data 
handling. The equipment anticipates trends in offens- 
ive tactics, such as low-level penetration and use of 
ECM, and the latest improvements give growth 


potential into supporting active missiles. Additionally, 
Foxhunter has the flexibility to operate as part of 
ground- or AEW-based control environments while 
retaining the ability to perform autonomously. 
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The GEC-Marconi Avionics Foxhunter radar installed in the nose of a Royal Air Force Tornado F8 aircraft 


Foxhunter is designed to detect and track subsonic 
and supersonic targets at ranges in excess of 185 km at 
both low and high level. Although it is intended to form 
part of an overall air defence system, the integration of 
the radar into the Tornado ADV avionics system permits 
effective independent operation. 

Foxhunter operates in |-band (3 cm), and in its pri- 
mary mode uses a pulse Doppler technique known as 
Frequency Modulated Interrupted Continuous Wave 
(FMICW). At the heart of the radar is a master timing 
and synchronising unit, employing phase-locked loop 
techniques, which generates the complex waveforms 
for amplification by the transmitter, and the accurately 
related reference signals and precise timing pulses 
employed within the receiver and signal processing 
circuits. 

Compact and light weight surface acoustic wave 
devices, provide signal waveforms for the pulse com- 
pression modes of the radar. The antenna uses the 
‘Elliot’ twist-reflecting cassegrain principle which com- 
bines rigidity and light weight with extremely low levels 
of spurious radiation lobes, a key feature in the rejec- 
tion of ground clutter and jamming signals. This type of 
antenna has been developed to a very advanced level 
of performance. The scanner employs a hydraulic drive 
mechanism and very high-grade servos to achieve the 
speed and precision of beam pointing and stabilisation 
demanded especially during ADV manoeuvre. 

The TWT transmitter has the inherent flexibility to 
handle the differing waveforms used in the various 
modes of operation. The heart of the signal processing 
system is a digital processor employing Fast Fourier 
Transform techniques of frequency analysis to filter the 
signal returns into narrow frequency channels. Target 
echoes are segregated from clutter returns and a par- 
ticularly uniform detection threshold is achieved 
against all target velocities. 

Foxhunter also provides target illumination for the 
Sky Flash medium-range semi-active radar air-to-air 
missiles and, since a_ significant ECM operating 
environment can be expected, the radar system 
incorporates many EPM features. 


Product Improvement Programme 

Since Foxhunter was introduced into service, the 
improvement programme has been defined in two main 
stages. Stage 1 introduced numerous modifications 
and permitted radar functions that were closely tied to 
HOTAS modes. The TWS and EPM algorithms were 
also refined. The Stage 2 standard introduces a num- 
ber of major improvements, including a completely 
redesigned data processor and supporting software, as 
well as significant modification to both the transmitter 
and receiver paths. The resultant effect is a much 
higher quality of TWS performance in a high RF 
noise environment. The new processor also enables 


sophisticated automatic and manual scan manage- 
ment techniques to be employed in TWS; it is also capa- 
ble of handling a significantly greater number of tracks. 
Additionally, it provides scope for significant growth 


- 


The Seaspray Mk 1 in the nose of a Westland Lynx 


potential beyond Stage 2, including the ability to 
support active radar missiles. 


Status 

Foxhunter is in operational service with the Royal Air 
Force and the Royal Saudi Air Force; it is presently 
being brought into service with the Italian Air Force. 
Stage 1 was introduced into service in 1989, and Stage 
2 is currently being brought into service. 


Contractor 
GEC-Marconi Avionics Ltd, Radar Systems Division, 
Milton Keynes. 


UPDATED 


Seaspray Mk 1 Maritime 
Surveillance Radar 


Seaspray is a family of maritime surveillance and tar- 
geting radar systems which commenced with the Sea- 
spray Mk 1 in the early 1970s and has continued with 
Seaspray 2000, Seaspray 3000, and Seaspray 4000. 
Allied with this family is the range of Blue Kestrel mari- 
time surveillance radars. In mid-1991, GEC Ferranti 
(now GEC-Marconi Avionics Ltd) announced a new 
range of these systems using commonality of modules 
throughout both the Seaspray and Blue Kestrel ranges. 
This minimises cost and provides natural growth paths 
for the customer. Details of the Seaspray range are 
given below. The Blue Kestrel range is described in a 
subsequent entry. 


Specifications 

Frequency: I-band 

Peak power: 90 kW 

Transmitter: high-speed, spin-tuned magnetron 


Pulsewidths: 2 selectable 

PRF: 3 selectable 

Coverage: 180° 

LRUs: 5 

System weight: 75 kg 

Target illumination: monopulse lock-follow 


Status 

Over 300 Seaspray Mk 1 radars have been delivered in 
Westland Lynx helicopters to Argentina, Brazil, Den- 
mark, Germany, Netherlands, Norway and the UK. The 
Royal Navy also operates land-based coastal-sited ver- 
sions of Seaspray Mk 1 as Checksite to monitor the 
effectiveness of shipborne EW equipment. Seaspray 
Mk 1 has also been delivered to South Korea for land- 
based trials, and to Pakistan in ex-Royal Navy Lynx heli- 
copters. The Lynx, Seaspray Mk 1 and Sea Skua com- 
bination was very successfully deployed in the South 
Atlantic in 1982 and in the Gulf in 1991. 


Contractor 
GEC-Marconi Avionics Ltd, Radar Systems Division, 
Edinburgh. 


UPDATED 


Seaspray 2000 Airborne Radar 


Seaspray 2000 is an I-band maritime surveillance radar 
which has been optimised for civil surveillance oper- 
ations. A range of different sized, full-colour combined 
control and display units provides the man/machine 
interface. Control of the highly automated radar is via 
simple on-screen menus. Output ports are provided for 
hard-copy records, and video and one or more displays 
can be provided as control stations or repeaters. 
Superior contact detection in adverse conditions is pro- 
vided by the high peak power, frequency-agile trans- 
ceiver, Constant False Alarm Rate (CFAR) processing, 
operator-selectable scan-to-scan integration, and a 
range of optional features. Options include an operator- 
selectable side-looking array radar for ground-mapping 
and pollution control, operator-selectable circular 
polarisation for enhanced performance in precipitation 
and multiple target track-while-scan. The display pres- 
entation is enhanced by a comprehensive set of syn- 
thetic overlay facilities, including digital coastlining, 
customer defined waypoints and operator defined 
variable waypoints. 


Specifications 

Frequency: I-band 

Peak power: 90 kW 

Transmitter: frequency-agile magnetron 
Pulsewidths: 2 selectable 


An operator’s console for the Seaspray 2000 radar 


SOS 


GEC-Marconi Avionics Seaspray 3000 radar units 


PRF: 4 selectable 

Scanner type: front fed, elliptical section, double 
curved paraboloid 

Azimuth scan: 360° continuous, 180 and 60° sector 
scan selectable 

LRUs: 4 

System weight: 80 kg 

Features: CFAR and operator-selectable scan-to-scan 
integration 

Options: operator-selectable SLAR, circular polaris- 
ation, multiple TWS and coastlining, a range of antenna 
sizes (up to 1 m diameter) and one or more of a range of 
display sizes (up to 0.35 m diagonal) 


Status 

Seaspray 2000 is in service in Reims F 406 Caravan II 
Vigilante aircraft with the UK Government’s Scottish 
Fisheries Protection Agency and in Dornier 228 mari- 
time patrol aircraft with the Finnish Frontier Guard and 
in another UK Government Agency. In the Dornier 228 
applications it is fully integrated with the GEC Sensors 
multirole turret system FLIR. 
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Contractor 
GEC-Marconi Avionics Ltd, Radar Systems Division, 
Edinburgh. 


UPDATED 


Seaspray 3000 Airborne Radar 


Seaspray 3000 (previously known as Seaspray Mk 3) 
introduces significant advances over Seaspray Mk 1, 
most notably through the provision of a new digital pro- 
cessor and full 360° scan. The system is designed pri- 
marily for operation in light, agile, shipborne naval 
helicopters to provide detection and tracking of small 
targets in adverse conditions for the Sea Skua missile. 
For this purpose it retains the combat proven mono- 
pulse lock-follow target illumination of its predecessor. 

Consisting of six LRUs, Seaspray 3000 is configured 
to operate on a MIL-STD-1553B databus, with multiple 
additional standard interfaces being provided. The 
resultant lightweight, compact and flexible system is 
applicable to both the retrofit and new aircraft. Oper- 
ating in the I-band, Seaspray 3000 uses a high trans- 
mitted power and very high-speed agility to provide 
these platforms with high-detection performance in sea 
and weather clutter and in ECM conditions. The digital 
processor provides advanced features, including con- 
stant false alarm rate and track-while-scan facilities to 
optimise target detection and reduce operator work 
load. 

The operator is provided with a comprehensive tacti- 
cal situation display of scan-converted television for- 
mat, in monochrome or colour. In addition, the output 
of other sensors (FLIR, ESM, Datalink and so on) may 
be displayed. The control unit employs a menu 
structure with soft key options. 


Specifications 

Frequency: I|-band 

Peak power: 90 kW 

Transmitter: high-speed, spin-tuned magnetron 
Pulsewidths: 2 selectable 

PRF: 4 selectable 

Coverage: 360° 

LRUs: 6 

System weight: 90 kg 

Target illumination: monopulse lock-follow 

Features: CFAR and operator-selectable scan-to-scan 
integration 

Options: operator-selectable circular polarisation, a 
range of antenna sizes (up to 1m diameter), and a 
range of display options 


Status 
Seaspray 3000 is in service with the South Korean Navy 
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in Westland Super Lynx helicopters, in the Turkish Navy 
in Agusta-Bell 212 helicopters. The Royal Navy and the 
Brazilian Navy are undertaking programmes to 
upgrade their Seaspray Mk 1 radars to Seaspray 3000 
standard. Seaspray 3000 has also seen service in a UK 
Government F27 aircraft and has been proven with Sea 
Skua in land-based coastal battery and fast patrol boat 
applications. 


Contractor 
GEC-Marconi Avionics Ltd, Radar Systems Division, 
Edinburgh. 


UPDATED 


Seaspray 4000 Maritime 
Surveillance Radar 


Seaspray 4000 is an I-band pulse compression air- 
borne maritime surveillance radar capable of operating 
as a stand-alone radar or as the heart of a fully inte- 
grated avionics suite. It results from combining the 
man/machine interface and processing of Seaspray 
3000 with pulse compression technology. Comprising 
six LRUs, Seaspray 4000 provides the optimum per- 
formance for medium-size maritime patrol aircraft and 
naval helicopters. 


Specifications 

Configuration: 6 LRUs 

Weight: 80 kg 

Frequency: I-band 

Transmitter: low peak power, high mean power TWT 
Pulsewidth: selectable 

PRF: selectable 


Westland Super Lynx helicopters of the South Korean Navy are equipped with the Seaspray 3000 


Coverage: 360° 

LRUs: 6 

System weight: 80 kg 

Features: pulse compression, CFAR, TWS, operator- 
selectable scan-to-scan integration 
Options: operator-selectable circular 
range of antenna sizes 


polarisation, 


Status 
Development complete. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


UPDATED 


Skyranger Airborne Radar 


Skyranger is a lightweight airborne weapon control 
radar developed for light fighter and light attack aircraft 
and with the retrofit market very much in mind. It con- 
sists of three main units; antenna, transmitter/receiver 
and signal processor/power supply, and since the 
amount of space available for retrofit programmes can 
often be limited and irregular in shape, the modularity 
of Skyranger has been established at printed circuit 
card level. The individual cards can, therefore, be pack- 
aged into housings designed for the space available. 
The equipment has been designed as part of an inte- 
grated avionics suite, the other system being an air data 
computer, radar altimeter, head-up display, weapon 
aiming computer and secure communications. 
Skyranger accepts discrete digital commands from a 
cockpit-mounted control panel and provides output 
data in the form of a digital serial link (ARINC 429) toa 


HUD and other weapon aiming systems. It has two main 
modes; guns and missiles; the former having a shorter 
range wide-angle beam. In the missile mode the radar 
energy is fed from the feed horn and reflected back 
from the parabolic antenna in a 6° beam with a maxi- 
mum range of 15 km. For gun attacks, the radar energy 
is fed directly out from the antenna through a polarised 
window. This results in an 18° beamwidth and a range 
of 5 km. Minimum range is 300 m for guns and 150 m 
for missiles, with a ranging accuracy in the order of 
+15 m below 3km and +30 m above. Target relative 
velocities from —500 to +1,000 m/s may be handled. 

The equipment operates in I-band and has a 5 per 
cent pulse-to-pulse agility. MTBF is given as 200 hours 
and the equipment contains built-in test systems. The 
current version has a fixed antenna. 


Specifications 

Frequency: I-band 

Range: 15 km for missiles, 5 km for gun operation 
Range resolution: 150 m 

Pulse-to-pulse agility: 5% 

Power supply: 27 V DC, <50 W; 115 V 400 Hz, single 
phase, <400 VA 

Weight: 

(antenna) 4 kg 

(transmitter/receiver) 25 kg 

(signal processor/power supply) 8 kg 

(total installed weight) 40 kg 


Status 

In production for the F-7 fighter aircraft of the People’s 
Republic of China, as part of the GEC integrated avion- 
ics system. More than 300 systems have been 
produced. 


Contractor 
GEC-Marconi Avionics Ltd, Milton Keynes. 


UPDATED 


Super Skyranger Airborne Radar 


Super Skyranger is a low-cost multimode radar for light 
fighter and light attack aircraft. It is based on the Sky- 
ranger and is a direct replacement for Skyranger in the 
Type F7 airframe and as an upgrade in the MiG-21 
airframe. 

Super Skyranger has a full look-down shoot-down 
capability using a planar-array antenna which can scan 
to +30° dependent on the aircraft installation. It can pro- 
vide target range, range rate and line of sight data to the 
aircraft’s avionic system via ARINC 429 serial link and 
has retained the excellent ECCM features of the original 
Skyranger. 


Contractor 
GEC-Marconi Avionics Ltd, Milton Keynes. 


NEW ENTRY 


PA5000 Series Radar Altimeters 


The PA5000 is a software-controlled altimeter operat- 
ing in the J-band using advanced microwave and signal 
processing surface mount VLSI integration techniques. 

The transmit and receive antennas are both included 
within the unit outline and thus the PA5000 is fuselage- 
mounted, requiring only a single fuselage cutout. RF 
feeders are not required. Operating in the J-band, the 
PASOO0 Series radar altimeter provides a covert system 
and gives precision accuracy and resolution for all high- 
performance fixed-wing, helicopter, UMA and RPV 
applications. In helicopter applications, excellent hover 
and nap-of-the-earth performances are available. 

PASO00 Series radar altimeters offer height ranges 
up to 5,000 ft with 2 per cent accuracy, are designed to 
be compatible with most types of aircraft digital and 
analogue interfaces and are qualified to MIL-STD-461C 
and MIL-STD-810D. 


Specifications 

Dimensions: 218 x 76 x 138.6 mm 

Weight: 3.2 kg 

Power Supply: 19-32 V DC, 25 W (max) at 28 V 
Altitude: 0-5,000 ft options 


The PA5000 radar altimeter 
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Accuracy: +2% height +2 ft 
Reliability: 5,000 h MTBF 


Status 
Installed in Agusta/Sikorsky HH-3F and the NH500 
helicopters. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 


UPDATED 


PA5200 Series Radar Altimeters 


The PA5200 Series radar altimeter operates in the mid- 
J-band using microwave Field Effect Transistor (FET) 
technology. Software-controlled signal processing 
techniques are used to enable reliable performance to 
be achieved up to 5,000 ft with a transmitter power of 
only 0.5 W. Surface mount technology is used to give a 
low-volume, high-reliability package which includes the 
antenna. 

The PA5200 radar altimeter uses a dual-leading edge 
tracker to ensure tracking of the nearest object. Con- 
tinuous automatic monitoring of the system ensures 
high reliability down to ground level. 


Specifications 

Dimensions: 225 x 76 x 117 mm 
Weight: 3 kg 

Power supply: 28 V DC, 26 W (max) 
Altitude: up to 5,000 ft (can be extended) 
Accuracy: +(3 + 3% of height) ft 
Temperature range: —40 to +50°C 
Reliability: 5,000 h MTBF 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 


UPDATED 


PA5495 Radar Altimeter 


The PA5495 radar altimeter operates in mid-J-band 
using microwave Field Effect Transistor (FET) 
technology. Software-controlled signal processing 
techniques are used to enable reliable performance to 
be achieved up to 5,000 ft with a transmitter power of 
only 1 W. Surface mount technology is used to give low 
volume. Separate antennas are provided to be compat- 
ible with existing C-band installations. 

The altimeter uses a dual leading-edge tracker to 
ensure tracking of the nearest object. Continuous auto- 
matic monitoring of the system ensures high reliability 
with acurate height indication right down to ground 
level. 


Specifications 

Dimensions: 140 x 220 x 85 mm 
Weight: 4 kg 

Power supply: 28 V DC, 26 W 
Altitude: 0-5,000 ft (can be extended) 
Accuracy: +(3 + 3% of height) ft 
Temperature range: —40 to +70°C 
Reliability: 5,000 h MTBF 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 


UPDATED 


PA6150 Airborne IFF/SSR 
Transponder 


The PA6150 MK XII IFF and Mode S SSR transponder 
is a remote terminal on a MIL-STD-1553B databus. A 
second, autonomous version uses a separate trans- 
ponder control and display unit interfaced to the 
transponder LRI over RS-422A serial interfaces. 

The transponder system is specified to meet the 
requirements of STANAG 4193, Part 1 for Mk XII IFF 
operation and ICAO Annex 10, Vol 1, Part 1, 4th Edition 
incorporating Amendment 68 for Mode S Level 3 


operation. For the Mode S datalink, it will support Com- 
munications Capability Levels 1 to 3. Reply diversity 
operation is based on received signal level and timing 
at the two independent receiver channels. Provision is 
also being included for expansion to NG IFF at a later 
date. 

The transponder system will accept the following 
Mk XIl IFF interrogations and challenges: Modes 1, 
2, 3A, 4 and C; automatic code changes for Modes 1 
and 3A. Mode 2 will be set by switches mounted on the 
transponder LRI which are accessible when the LRI is 
installed in the aircraft. 

For Mode S the transponder will accept the following 
interrogations/challenges: Intermode A/C/S all-call; 
intermode A/C only all-call; short air-air surveillance; 
altitude request surveillance; identity request surveil- 
lance; Mode §S only all-call; comm-A, altitude request; 
comm-A, identity request and comm-C, ELM. 

The transponder system will have comprehensive 
BIT facilities, including power-up BIT, continuous BIT 
and initiated BIT. 


Specifications 

Dimensions: 

(transponder) 194 x 124 x 318 mm 
(control unit) 95 x 146 x 100 mm 
Weight: 

(transponder) 9.5 kg 

(control unit) 2.2 kg 

Power supply: 28 V DC 
Frequency: 

(transmitter) 1,090 +0.5 MHz 
(receiver) 1,030 MHz 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 


UPDATED 


PTR283 Mk1/PVS1280 Mk II IFF 
Interrogators 


The PTR283 and PVS1280 interrogator systems have 
been designed to meet the requirements of in-flight 
secondary radar interrogators. The transmitter/receiver 
uses pulsed oscillator techniques employing automatic 
frequency control and a logarithmic receiver using sili- 
con integrated circuits. The equipment interrogates on 
Modes 1, 2 and 3A, the pulses driving the modulator 
being generated by the encoder/decoder. 

The PTR283 Mk1 equipment consists of a light- 
weight D-band transmitter/receiver unit, an associated 
encoder/decoder and a control unit. Other units associ- 
ated with the system are an antenna switch, dual- 
antenna system and L-trace radar display. 

The PVS1280 Mk Il system consists of a D-band light- 
weight transmitter/receiver and encoder/decoder 
which offers the facility of active decoding and defruit- 
ing. This equipment is designed to integrate into an air- 
borne primary radar system and the control of the 
PVS1280 is performed by the radar controller. It offers 
ISLS operation and an Interrogation Side-Lobe Sup- 
pression (ISLS) switch is available to enable the trans- 
mitted power to be distributed equally to the two 
antennas and the two antennas to be fed alternately in 
phase and anti-phase for ISLS operation. 


Specifications 
Frequency: 

(transmit) 1,030 +0.5 MHz 
(receive) 1,090 +0.2 MHz 
Pulse length: 0.8 +0.2 Lis 
Duty cycle: 0.11% 
Decoder: 496 codes 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 


UPDATED 


PTR446A Transponder 


The PTR446A lightweight transponder identifies air- 
craft in response to secondary radar interrogation and 
covers civil and military modes. Emphasis in design 
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was placed on reliability combined with small size and 
low weight and these qualities have been achieved by 
the use of specially designed micro-electronic circuits. 
A digital shift register replaces conventional delay lines 
in the decoder/encoder circuits, so providing time 
delays independent of temperature. Integrated circuits 
are used for the logic and video processing circuits and 
the logarithmic response intermediate frequency ampli- 
fier. Decoder, encoder and associated switches in the 
control unit reduce the number of interconnecting 
wires to five and substantially cut down the installation 
weight. The transmitter/receiver houses the pulse 
selection and power-supply modules. Three-pulse side- 
lobe suppression is incorporated. 

Two control units are available for use with the trans- 
mitter/receiver. The smaller of the two is the PV447, of 
which there are six versions with the following 
capabilities: 

PV447 - Mode 1 or 3A/B and Mode C or off 

PV447A - Mode 1 or 2 and Mode C or off 

PV447B - Mode 2 or 3A/B and Mode C or off 

PV447C - Mode 1 or 3A and Mode 2 or off 

PV447D - Mode A or B and Mode C or off 

PV447E - Mode A/B or off and Mode C or off. 

An alternative to the PV447 is the PV1447 control 
unit, which meets the requirements of NATO STANAG 
4193 for IFF Mk XA and provides Modes 1, 2, 3/A and 
C. Automatic code changing is provided on Modes 1 
and 3A with storage capacity for 48 codes in each 
mode. Manual code entry for these modes is via a front- 
panel keypad. Mode 2 codes are entered through 
screwdriver adjusted switches reached through the top 
cover of the unit. 

The transponder can be used with either control unit 
without modification to the transmitter/receiver. 
Comprehensive self-test is incorporated in all units. 


Specifications 

Dimensions: 

(transponder) 57 x 127 x 254 mm 

(PV447 control unit) 146 x 57 x 102 mm 
(PV1447 control unit) 146 x 95 x 165.1 mm 
Weight: 

(transponder) 1.7 kg 

(PV447) 0.48 kg 

(PV1447) 1.6 kg 

Power output: 24.7 dBW 

Pulse rate: 1,200 replies/s, each containing up to 14 
reply pulses 

Triggering sensitivity: -72 to -80 dBm 


Status 

In production and in service with helicopters of the 
Royal Navy, Army and Royal Air Force and on the 
British Aerospace Hawk. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 


UPDATED 


PVS1712 Radar Altimeter 


The PVS1712 J-band pulse radar altimeter is designed 
for applications ranging from helicopters to high- 
performance fixed-wing aircraft. The use of a high oper- 
ating frequency has enabled the design of a single-unit 
system, containing transmit, receive and electronic 
functions. The unit uses a pulse leading-edge tracking 
technique to measure precisely the time interval for 
radar pulse travel. It is an all-solid-state design and 
requires no warm-up. Very short 4 ns pulses are used. 
The system includes automatic error correcting circul- 
try which fully compensates for errors due to internal 
delays and their time/temperature drift. 

The transmitter is a 5 W Gunn diode oscillator and a 
pseudo-homodyne receiver is used with a low-noise 
video preamplifier and main amplifier, the gain of the 
latter being geared to expected signal level at the range 
tracking point. 


Specifications 

Typical installation 
Dimensions: 218 x 116 x 76 mm 
Weight: 2 kg 

Altitude: 0-1,000 ft 
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Accuracy: +2% height + 2 ft at 500 ft 
+5% height + 2 ft above 500 ft 


Status 
In service in British Army Gazelle helicopters and towed 


aerial targets. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 


UPDATED 


AD1990 Radar Altimeter 


GEC-Marconi Sensors is supplying a covert radar alti- 
meter designed to meet the Royal Air Force’s needs in 
the 1990s. The AD1990 radar altimeter directly 
replaces the existing altimeter in the Royal Air Force 
Tornado aircraft, using all existing fixtures and fittings. 

The advanced digital signal processing techniques 
incorporated in the receiver allow the extraction and 
simultaneous tracking of height both above the ground 
and above obstacles such as trees. These two outputs 
enable the pilot to operate more safely when flying at 
low level and are also used by the Terrain Reference 
Navigation (TRN) system to enhance overall navigation 
performance. The AD1990’s fast dynamic response 
time eliminates the need for groundspeed compen- 
sation of height data within the TRN system. Inherent in 
the signal processing technique is the ability to identify 
and reject unwanted signals from underslung stores 
and landing gear, a traditional problem for radar 


altimeters. Reliable operation is obtained from its maxi- 
mum operating altitude of 5,000 ft down to ground 
level. 

An important innovation is that the altimeter remains 
covert in operation, rendering it virtually undetectable 
by the enemy. Such Low Probability of Intercept (LPI) is 
achieved by spreading the transmitted signal over a 
very wide bandwidth through the application of pseudo- 
random phase modulation and adaptive power tailoring 
which, in addition, gives a high resistance to jamming. 
AD1990 can also be applied to other modern military 
aircraft where the ability to remain undetected is the key 
to mission success. 

In addition to analogue height output, the system can 
be configured in either Panavia or MIL-STD-1553B 
interfaces. 


Specifications 
Dimensions: 109 x 154 x 318 mm 
Weight: 5.25 kg 


Power supply: 28 V DC, 55 W (max) 
Frequency: 4.3 GHz 

Range: 

(height) 0-5,000 ft 

(speed) 0-800 kts 

(pitch) 0 to +60° 

(roll) 0 to +60° 

Accuracy: +3 ft or +3% whichever is greater 
Temperature: —55 to +90°C 


Status 
Due to enter production in 1996. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


NEW ENTRY 


ARI 5983 I-Band Transponder 


The ARI 5983 |-band transponder provides a means of 
locating, identifying and providing navigational assist- 
ance to aircraft outside normal radar coverage and 
range. It is interrogated by a primary radar and gives an 
edge-of-band response. The response codes are selec- 
ted on a simple control unit from which a comprehen- 
sive BIT routine can be initiated. The control unit also 
allows either manual or electronic switching between 
the transponder’s two antennas to ensure optimum 
coverage. 

The transponder receives interrogation signals, via 
the antenna, from pulse radars at any frequency in two 
bands 100 MHz wide. When interrogated, the transpon- 
der will respond with either a single RF pulse, which 
provides enhancement of the radar return, or a coded 
group of up to six pulses, as selected on the control 
unit, which allows identification. Sixteen different reply 
codes are available. 

The transmitted power can be reduced by approxi- 
mately 11 dB via another switch on the control unit. The 
transponder output will automatically be suppressed 
during the operation of other I-band equipment in the 
aircraft. Similarly, a pulse is supplied by the transpon- 
der to allow suppression of other equipment in the air- 
craft operating in the same frequency band when the 
transmitter is operating. The BIT self-test facility gener- 
ates an interrogate signal which is fed into the transpon- 
der input. A green LED on the control unit indicates 
correct transponder operation. 

Options include double or multiple pulse interrog- 
ation to minimise false triggering when several |-band 
radars are transmitting in the same area. 

Both the transponder and control unit are fully NATO 
codified. 


Specifications 

Dimensions: 

(transponder) 160 x 217 x 87 mm 

(control unit) 147 x 117 x 48 mm 

Weight: 

(transponder) 2.7 kg 

(control unit) 0.45 kg 

Power supply: 28 V DC, 40 W (max) 
Frequency: 

(receive) 9,190-9,290 MHz and 9,360-9,460 MHz 
(transmit) 9,310 +7 MHz 

Bandwidth: +50 MHz 

Sensitivity: -93 dBW 

Output power: 135 W (min) to 300 W (max) peak 


The M/A COM ARI 5983 IFF transponder 


Pulse duration: 0.45 us +0.1 Us 
Reply code: 6-pulse code, 16 settings 
single pulse reply capability 

Pulse spacing: 2.9 us nominal 

Duty cycle: 0.005 (max) 


Status 

In service with the Royal Navy on the Lynx, Sea King 
and Sea Harrier FRS.1 and F/A-2. Also exported for 
Dauphin and Lynx helicopters and the Do-228. 
Selected for the Royal Navy EH 101 Merlin. 


Contractor 
M/A COM Ltd. 


VERIFIED 


ML3500 Radar Transponder 


To supplement the more sophisticated ARI5983 I-band 
transponder, M/A COM has introduced the ML3500 
radar transponder. The ML3500 provides an edge-of- 
band response when interrogated by an I-band radar, 
and is ideal for enhancing the radar echoing area of 
small air and surface targets. Although in essence an 
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active corner reflector, the transponder’s response can 
be simply coded to aid target identification and, being 
edge-of-band, reduces primary plot clutter on radars 
with tunable receivers. 

The ML3500 is lightweight and fully weatherproof. 


Specifications 

Dimensions: 120 x 170 x 55 mm 

Weight: 1 kg 

Power supply: 12 or 24 V DC, 10 W 
Frequency: 

(receiver) 9,000-9,600 MHz 

(transmitter) 9,200-9,400 MHz (factory set) 
Sensitivity: -43 dBm (min) 


‘Interrogate pulsewidth: 0.15 to 1.5 us 


Stability: +10 MHz 

Pulse duration: 0.2 to 1 us 

Reply code: 5 output pulses - one for range mark, four 
customer settable identifiers 

Duty cycle: 1% (max) 

Temperature range: —20 to +50°C 


Contractor 
M/A COM Ltd. 


VERIFIED 


ASR 360 Maritime Patrol Radar 


The ASR 360, Racal Avionics’ first venture into airborne 
maritime surveillance, is a low-cost X-band system with 
360° coverage suitable for general aviation aircraft and 


helicopters. Its principal applications are the policing of 
long and sparsely inhabited shorelines, fisheries and 
ice patrol, and search and rescue. The system contains 
the facilities of more expensive equipment, including 
true motion display and clearscan video processing, 


Racal Avionics ASR 360 surveillance radar installation 
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providing the high resolution required to detect small 
targets and isolate the signals from rain or sea clutter. 

The ASR 360 is derived from the solid-state marine 
radars produced by the former Decca Navigator Com- 
pany and comprises a 305 mm true motion display, 
25 kW transceiver/processor and antenna and drive 
unit. The display has eight range scales covering 1 to 
175 km with variable range markers. It was designed 
originally to meet a Royal Norwegian Navy requirement 
in 1979 for maritime surveillance and submarine detec- 
tion equipment on its single- and twin-engined Cessna 
aircraft. In conjunction with the Norwegian Navy, Racal- 
Decca Norge A/S produced a prototype system that 
was test flown for a year on a Cessna 206 Skywagon. 
The Royal Norwegian Navy subsequently ordered 
equipment for the Cessna 337 Skymaster, which 
became the first application of the new radar. 


Status 
No longer in production. In service in 15 Sultan of 
Oman’s Air Force Shorts Skyvan aircraft. 


Contractor 
Racal Avionics Ltd. 


UPDATED 


Airborne Stand-Off Radar 


This UK MoD’s sponsored project is intended to pro- 
vide detailed over-the-border surveillance of the land 
battle and major hostile ground forces. Denial of sur- 
prise and defensive force multiplication are the primary 
objectives of the Airborne STandOff Radar (ASTOR). 

The objective is to provide high-resolution static ima- 
gery and the capability to detect moving targets to allow 
24 hour observation and targeting intelligence of 
enemy first and second echelon forces. A secure data- 
link to mobile ground stations and computer-assisted 
facilities for the interpretation of moving target and 
synthetic aperture data are also incorporated. 

Interoperability with US Joint STARS and French 
Orchidée ground stations has been demonstrated as 
part of the trials programme. 


Status 

After successful trials Racal-Thorn teamed with LORAL 
UK Government Systems and Logica to win a contract 
for the Project Definition Phase of ASTOR to be 
completed in 1996. 


Contractor 
Racal-Thorn Defence. 
Racal Radar Defence Systems Ltd. 


UPDATED 


ARI 5954/5955 Radar 


The ARI 5954/5955 radar is designed for ASV, ASW 
and search and rescue roles, specifically for helicop- 
ters. ARI 5955 is the radar sensor and processing sys- 
tem and ARI 5954 the IFF transponder providing 
identification of friendly aircraft and surface craft. 

The system operates in the I-band and has an 
antenna that can be gyrostabilised to compensate for 
aircraft motion. Antenna tilt is adjustable from the radar 
operator’s position both above and below a horizontal 
datum. 

In 1992 a contract was awarded to upgrade the ARI 
5955 Royal Air Force Sea King search and rescue 
radars. This was achieved by incorporating the Super 
Searcher radar signal processing unit and displays, giv- 
ing all the benefits of modern digital processing to a 
system which the Royal Air Force still regards as one of 
the best search and rescue radars. 


Status 

No longer in production, but still in service in a number 
of countries. The upgraded system using the ARI 5955 
front end and the Super Searcher processor is available 
as a low-cost high-performance option. Subsequent 
updates have been carried out on Royal Australian 
Navy Sea King Mk 50s. This system is a variant of the 
5955 radar designated AW391(A). 


Contractor 
Racal-Thorn Defence. 
Racal Radar Defence Systems Ltd. 


UPDATED 


ARI 5980 Searchwater Radar 


Searchwater is the commercial name for the ARI 5980 
radar which is standard equipment on Royal Air Force 
Nimrod MR. Mk 2 maritime reconnaissance aircraft; it 
was designed to replace the ASV Mark 21 radar. The 
system formed part of a major mid-life refit and 31 
Nimrod MR. Mk 1s have been converted to MR. Mk 2s 
by “the addition of Searchwater and_ other 
improvements. 

Searchwater is designed for all-weather, day or night 
operation outside the defensive range of potential 
targets. Systems of this kind pose severe design chal- 
lenges: high sea states tend to obscure targets and fals- 
ify radar returns; high target densities and the 
complexity of the radar system itself, compounded by 
the presence of electronic countermeasures, lead to 


operator fatigue and error; and an apparently cost- 
effective design may prove to be too inflexible to meet a 
constantly evolving threat or new requirements. 

The system comprises a frequency-agile radar which 
uses pulse compression techniques and a pitch and 
roll stabilised scanning antenna with controllable tilt 
and automatic sector scan. IFF equipment is included 
to interrogate surface vessels and helicopters. 

The signal processor enhances the detection of sur- 
face targets (including submarine periscopes) in high 
sea states. An integrating digital scan converter permits 
plan-corrected presentation and classification of target 
and transponder returns. The single radar observer in 
the aircraft is presented with bright, flicker-free 
television-type PPI, B and A scope displays in a variety 
of interactive operating modes. Weather radar and 
navigation facilities are provided within the system. 

A real-time dedicated digital computer relieves the 
radar operator of many routine tasks, while continu- 
ously and automatically tracking, storing and analysing 
data to provide position information and automatic 
classification for a number of ship targets at the same 
time. Built-in test facilities provide for automatic 
detection and diagnosis of faults. 
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The facilities offered by Searchwater reduce the vul- 
nerability of the host aircraft by permitting operationina 
standoff mode, avoiding the need to fly over the target 
for visual identification. Over-the-horizon targeting is 
also provided for such missiles as Sea Eagle and 
Harpoon. 

The system is entirely modular, with the interfaces 
and mechanical construction designed for ease of fault 
location and replacement. Major units are functionally 
self-contained as far as possible with a minimum of 
interconnections. Extensive use is made of hybrid and 
integrated circuit techniques. The transmitter uses 
solid-state frequency generators and mixers, followed 
by two cascaded travelling wave tubes. A fluorocarbon 
liquid cooling system is employed. The scanner, which 
both transmits and receives radar and IFF signals, 
uses a reflector of lightweight construction based on 
resin-bonded carbonfibre. 


Status 
Searchwater entered service aboard Royal Air Force 
Nimrod MR. Mk 2s in 1979. The system has been evalu- 
ated on Lockheed P-3B anti-submarine aircraft by the 
US Navy. 

Further improvements to Searchwater, including the 
use of a colour display, have been delivered to the 
Nimrod (see item on Searchwater 2). 


Searchwater 2 Radar 

Searchwater 2 is an advanced coherent multirole air- 
borne surveillance radar for maritime patrol aircraft. It 
owes much of its capability to the original Searchwater 
which has been in operation for more than a decade in 
Royal Air Force Nimrod MR. Mk 2 aircraft. 

In its principal ASW/ASUW role, Searchwater 2 is 
capable of detecting small targets, such as submarine 
periscopes or snorkels, in high sea states and at long 
ranges. A range profiling feature enables classification 
of surface vessels by type at long range. Performance 
in maritime reconnaissance is coupled to an early warn- 
ing capability, which can detect both high- and low-level 
aerial targets. 

Searchwater 2 incorporates advanced signal pro- 
cessing to provide a high probability of detecting small 
surface targets against sea clutter. 

Pulse compression and within-beam integration are 
employed to ensure a high probability of detection at 
long range. Detection in sea clutter is optimised using a 
running average detector, controlled by a Constant 
False Alarm Rate (CFAR) system, with sea clutter 
normalised by automatic gain control. Pulse-to-pulse 
frequency agility, processed using within-beam inte- 
gration, enhances target returns and reduces the 
effects of sea clutter. Scan-to-scan integration ensures 
a low level of false alarms. 

The range/amplitude profiling feature, retained from 
the original Searchwater radar, allows classification of 
surface vessels by type. As well as enabling potentially 
hostile targets to be identified well outside normal 
surface-to-air engagement ranges, the range profiling 
facility increases the area covered by a patrolling air- 
craft by reducing the number of contacts which require 
to be approached for visual identification. 

In Searchwater 2, the inclusion of an air-to-air pulse 
Doppler mode extends the AEW capability to provide 
look-down detection of airborne targets. 


Searchwater in the Sea King 

As a result of demands from the Royal Navy for more 
effective radar sensors for organic fleet defensive sur- 
veillance following operations in the Falklands, Search- 
water has been modified for use aboard converted 
Westland Sea King anti-submarine helicopters, redesig- 
nated Sea King AEW Mk2. The combination rep- 
resents a highly effective airborne early warning 
platform that may be operated from CVs, RFAs, or other 
standard naval surface vessels. 

Two Sea Kings were originally converted for trials 
and a total of 10 Searchwater systems has been 
acquired to permit 24 hour AEW coverage for the Royal 
Navy. Three Sea King AEW Mk 2s operate from each of 
the two active Royal Navy carriers and four helicopters 
are land-based for training and conversion work. 

The system has also been supplied to the Spanish 
Navy for ASW helicopters under a £13 million deal 
announced in September 1984. Deliveries began in 
October 1986; the system entered service in mid-1987 
and is operational on three Spanish Navy Sikorsky 
SH-3D helicopters. 


The Racal-Thorn Searchwater antenna on a Royal Navy Westland Sea King Mk 2 AEW helicopter. When in 


use the radome is inflated by engine bleed air. The system rotates clockwise through 90° to give 


clearance for landing 


Status 

The first deliveries of Sea King AEW Mk 2s, fitted with 
modified Searchwater radars, were in April 1985 and 
were initially assigned to No 849 Naval Air Squadron. 
Systems have also been delivered to the Spanish Navy, 
beginning in October 1986. In 1989 the Royal Navy 
placed a further order for two systems for delivery in 
mid-1991. 


Contractor 
Racal-Thorn Defence. 
Racal Radar Defence Systems Ltd. 


UPDATED 


Sea Searcher Radar 


Sea Searcher is a lightweight high-performance radar 
for ASW and ASV roles with over-the-horizon target 
tracking. Sea Searcher is suitable for both helicopters 
and fixed-wing aircraft; it was initially produced for Roy- 
al Navy Westland Sea King helicopters. The system 
employs digital processing techniques, permitting easy 
connection with other avionics equipment, and was 
specifically designed to interface with sonar equipment 
and Racal TANS navigational computers. 


Status 
No longer in production. In service in Royal Navy Sea 
King helicopters. 


Contractor 
Racal-Thorn Defence. 
Racal Radar Defence Systems Ltd. 


UPDATED 


MAREC II Maritime 
Reconnaissance Radar 


The MAREC II (MAritime REConnaissance) radar is 
based on the Racal-Thorn helicopter radar system and 


was developed to meet the requirements for a small, 
efficient, low-cost means to conduct maritime patrol, 
including coastguard surveillance, search and rescue, 
fishery and oil rig protection and pollution control. Suit- 
able for fixed-wing aircraft and helicopters, it has a true 
motion plotting table display covering 360° in azimuth 
and a range of 460 km, together with a pilot’s display. 


Specifications 
Frequency: 9,345 MHz 
Power output: 80 kW 
Pulsewidth: 0.4 and 2.5 Us 
PRF: 200 and 400 Hz 


Status 

The system has flown in the BAe Coastguarder demon- 
strator - a version of the HS748 - the prototype Airship 
Industries Skyship 500 airship and in Dornier 128 Sky- 
servants for maritime patrol operations. Three MAREC 
ll radars were supplied to the Indian Coast Guard; these 
have now been upgraded to Super MAREC standard 
(see later item). 


Contractor 
Racal-Thorn Defence. 
Racal Radar Defence Systems Ltd. 


UPDATED 


Skymaster Airborne Radar 


From its experience with the Searchwater long-range 
maritime radar Racal-Thorn has developed the Sky- 
master multimode, software-driven maritime reconnais- 
sance and airborne early warning radar. To achieve this 
in one system is a significant advantage for naval sur- 
veillance and for support of assault forces in sea/land 
operations. It is suitable for installation in helicopters 
and low-cost aircraft, providing an economic solution to 
many airborne surveillance requirements. The radar 
has a high-powered I-band (3 cm) travelling wave tube 
transmitter capable of operating in pulse Doppler mode 
and a fully stabilised antenna with 360° rotation. 


The Racal-Thorn Skymaster radar antenna installed in a Britten-Norman Defender trials aircraft 


Operator’s console of the Racal-Thorn Skymaster 
AEW radar suite in the Defender aircraft 


Advanced signal processing techniques are opti- 
mised to enable the system to detect airborne and sur- 
face targets in high levels of clutter and high sea states 
at ranges of more than 185 km. 

A choice of operating methods includes a look-up 
mode employing frequency agility and within-beam 
integration techniques to enhance the detection and 
tracking of high-altitude targets; a look-down mode 
using medium PRF pulse Doppler techniques for detec- 
tion and tracking of low-altitude, fast-moving targets; a 
frequency-agile maritime surveillance mode for the 
detection of surface vessels and coastal navigation and 
adverse weather warning modes. The radar can also be 
used for over-the-horizon targeting, the maintenance of 
tactical plots and the control of engagements. 

Radar information is presented to the operator on a 
colour display together with grid referenced or latitude/ 
longitude indication of confirmed targets, raw radar 
information presented in ground-stabilised format or 
rolling map and supplementary alphanumeric anno- 
tation. The system is controlled via two touch-sensitive 
plasma panels, permitting the software to configure the 
system according to the mode selected by the 
operator. 


Contractor 
Racal-Thorn Defence. 
Racal Radar Defence Systems Ltd. 
UPDATED 


Super MAREC Radar 


Super MAREC (MAritime REConnaissance) is an 
upgrade of the MAREC II (see earlier item) involving 
improved software and the replacement of the MAREC 
I's 430 mm plotting display with the 356 mm colour 
television type display developed for Super Searcher. 
This saves weight and space and increases the tactical 
navigation facilities available to the operator. Additional 
facilities include multiple target track-while-scan and 
navigation overlay data. 

Recent enhancements to Super MAREC include the 
addition of a full ISO contoured weather avoidance 
mode, a ground-mapping mode and an extra radar 
mode to give improved close-range target detection. 
Digital map overlays are also provided. A smaller 


The latest version of the Super MAREC radar is 
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The Super Searcher GMR has been ordered for the Royal Air Force Dominie navigation trainer 


display and joystick option is offered as a replacement 
for the large display and keyboard to permit radar 
operation from the cockpit by the second pilot. 


Status 
In production and service with the Indian Coast Guard, 
which has a requirement for 36 radars. 


Contractor 
Racal-Thorn Defence. 
Racal Radar Defence Systems Ltd. 


UPDATED 


Super Searcher Airborne Radar 


Super Searcher is a development of the Sea Searcher 
which is fitted to Royal Navy Sea King helicopters. 
Designed for multithreat maritime operations, it is a 
lightweight |-band command and control radar with a 
horizontal aperture antenna providing a high-definition 
display on a range of colour raster scan CRT’s that can 
show true motion or centre PPI with variable sector 
scan. 

By comparison with Sea Searcher, Super Searcher 
has a greater detection, target tracking and guidance 
performance. The system has an inbuilt guidance 
capability which can be adapted for the Sea Skua 
anti-surface vessel sea-skimming missile. 

The system incorporates three selectable pulse- 
widths, including a short one to give high definition of 
small targets in bad weather. Contact recognition is 
also improved by the use of the latest microprocessor 
techniques and signal processing algorithms. 

The colour CRT facilities include freeze-frame and 
memory storage with graphical overlays of tactical and 
navigational symbology. The display can show either 
true or relative motion with or without offsets. Data is 


displayed either in latitude and longitude or as a grid 
reference. The system has multiple track-while-scan 
capability and provides a range of navigational facilities 
including waypoint markers. As an option, digitised 
maps can be loaded prior to the mission, allowing the 
option of map overlays on the radar image. 

The Super Searcher radar operates in primary and 
secondary modes, either separately or in combination. 
A comprehensive library of symbols that can be vec- 
tored as required eases the operator’s task, particularly 
in intelligence storage and extraction. The system is 
compatible with IFF/SSR interrogators and can be 
interfaced with a range of other sensors such as FLIR, 
ESM and SONAR. 

Super Searcher Ground-Mapping Radar (GMR) is a 
development of the Super Searcher radar and is the lat- 
est addition to the Racal-Thorn family of lightweight air- 
borne radars. The radar uses a three-axis cosecant* 
antenna combined with high-resolution displays and 
upgraded processing to enhance ground features. The 
low-cost system can be used for high-altitude radar fix- 
ing, ground-mapping and ground target attack training. 


Status 

In production. Super Searcher is the principal sensor 
on board the 20 Sea King Mk 42 ASW helicopters 
ordered by the Indian Navy. It has also been installed on 
the eight Sikorsky S-70B helicopters of the Royal Aus- 
tralian Navy. Brazil has been supplied 20 Super Search- 
ers, for fitting to Embraer EMB-111 maritime patrol 
aircraft. Further systems have been fitted to Royal Air 
Force Dominie aircraft for navigation training. By the 
end of 1994 over 100 Super Searchers had been sold. 


Contractor 
Racal-Thorn Defence. 
Racal Radar Defence Systems Ltd. 


UPDATED 
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AN/APN-194 Radar Altimeter 


The AN/APN-194 is a low-profile, lightweight, all-solid- 
state radar altimeter which provides analogue and digi- 
tal outputs to interface with an automatic flight control 
system. The unit conforms with the high environmental 
specifications of most military aircraft. 


Specifications 

Dimensions: 79.4 x 97.3 x 188.2 mm 
Weight: 2 kg 

Power supply: 115 V AC, 400 Hz 

28 VDC 

Frequency: 4.3 GHz 

Pulse repetition frequency: 20 kHz 
Radiated power: 5 W peak 

Altitude: 0-5,000 ft standard 

Output signals: digital and analogue 
Accuracy: +3 ft or 4% 
Manoeuvrability: 

(typical) pitch and roll 45° within stated accuracy 
Temperature range: 

(operating) -55 to +95°C 
(non-operating) -65 to +125°C 


Status 
In production. 


Contractor 
Smiths Industries Aerospace. 


VERIFIED 


HRA Series Radar Altimeter 


The HRA Series radar altimeter unit meets require- 
ments for a highly accurate measurement and flight- 
deck indicator on civil and military aircraft. The outputs 
are suitable for use with flight control systems including 
those used during automatic landing. Other appli- 
cations include terrain-following and avoidance, 
reconnaissance and anti-submarine warfare. 


Specifications 

Dimensions: 203 x 150 x 96 mm 
Weight: 2.9 kg 

Power supply: 115 V AC, 400 Hz 

28 V DC 

Frequency: 4.3 GHz 

Pulse repetition frequency: 10 KHz 
Radiated power: 100 W peak (nominal) 
Altitude: 0-5,000 ft, 0-2,500 ft, 0-1,000 ft 
Output signals: analogue 

Accuracy: +3 ft or 3% 
Manoeuvrability: 

(typical) pitch and roll +35° within stated accuracy 
Temperature range: 

(operating) -40 to +71°C 
(non-operating) -54 to +95°C 


Status 
In service. 


Contractor 
Smiths Industries Aerospace. 


VERIFIED 


KTX Series Radar Altimeter 


The KTX Series is a lightweight pulse radar altimeter 
developed for applications requiring low-volume instal- 
lation and is particularly suitable for executive aircraft, 
low-cost military aircraft and missiles. It incorporates a 
high proportion of integrated and solid-state circuitry, 
as well as the operational features of other Smiths 
Industries’ radar altimeters. 


Specifications 

Dimensions: 152 x 102 x 86 mm 

Weight: 1.36 kg 

Power supply: 28 V DC 

Frequency: 4.3 GHz 

Pulse repetition frequency: 8 kHz +2 kHz 
Radiated power: 50 W peak 

Altitude: 0-5,000 ft, 0-2,500 ft, 0-1,000 ft 
Output signals: analogue 

Accuracy: +3 ft or 3% 

Manoeuvrability: 

(typical) pitch and roll +30° within stated accuracy 
Temperature range: 

(operating) -55 to +70°C 

(non-operating) -55 to +90°C 


Status 
In service. 


Contractor 
Smiths Industries Aerospace. 


VERIFIED 


UNITED STATES OF AMERICA 


AN/APS-144 Airborne 
Surveillance Radar 


The AN/APS-144 is a modular radar developed for the 
US Army. Operating modes of the system are surface 
moving target indication, SAR imaging and airborne 
intercept. Its primary use is surface surveillance from 
manned aircraft and UAVs. Typical targets are ground 
vehicles and personnel, watercraft and low-flying fixed- 
wing aircraft and helicopters. A cueing feature is 
included in the system for aiming electro-optical sen- 
sors for close examination and identification of moving 
targets. Target classification features are incorporated 
in the radar processor. 

The modular configuration of the AN/APS-144 allows 


it to be configured for specific applications. For the air- 
borne intercept mode, a pod-mounted configuration is 
utilised which is adaptable to light aircraft. An |-band 
version of the radar has been developed for long-range, 
wide area surveillance. The potential for D-, E-, F- and 
H-band versions is inherent in the modular design of the 
Series. 

The AN/APS-144 consists of a receiver/exciter, 
power amplifier, antenna feed, pedestal control, digital 
control interface and control/display unit. 


Specifications 

Weight: 55 kg (manned aircraft) 
Power supply: 28 V, 660 W 
Frequency: J-band 


PRF: 6,000 and 4,000 Hz 
Coverage: 360° or sector (azimuth) 
Range: 5.5-37 km 

Antenna rotation: 10° and 20°/s 


Status 

A prototype was tested by the US Army in 1991 ona 
UH-60 helicopter and successfully demonstrated the 
capability to detect groups of personnel. Production is 
planned for use in drug interdiction operations. 


Contractor 
AIL Systems Inc. 


ALA-52A Radio Altimeter 


The ALA-52A radio altimeter is a lightweight solid- 
state digital low-range unit which utilises a simplified 
microprocessor-based design. 

The ALA-52’s capabilities are achieved by an 
advanced microprocessor which handles all data com- 
putations, including the application of correction fac- 
tors for aircraft installation delay, the control of tracking 
filter gain bandwidth characteristics, collection and pro- 
cessing of the beat frequency count representing alti- 
tude information and the output of the altitude data for 
display via the ARINC 429 interface. Flag logic and 
monitor levels are also controlled by the microproces- 
sor to reference criteria defined in the firmware. 

As an added confidence factor, the ALA-52A utilises 
a second microprocessor of differing design archi- 
tecture, to compute and verify altitude information by 
comparison independently. 

One of the ALA-52A’s other major advantages is its 
ability to perform continuous automatic self-calibration. 
By utilising a continuous feedback loop comprising the 
transmitter, quartz bulk-wave-delay device, a crystal ref- 
erence and the modulator, the unit not only monitors 
the slope of the transmission but also maintains proper 
calibration. It complies with ICAO Annex 10. 


Specifications 
Weight: 4.54 kg 
Altitude: up to 50,000 ft 


Status 
In production. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


AN/APN-215(V) Radar 


The AN/APN-215(V) colour radar is a weather, surface 
search and precision terrain-mapping system derived 
from the successful and widely used RDR-1300 
commercial system. It is designed for heavy twins, 
turboprops and transport helicopters. Low weight and 
a 445 km range suit it to utility and reconnaissance air- 
craft and it was chosen for the US Army versions of the 
Beech King Air, the U-21 and the RU-21. 

In conjunction with other equipment the APN-215 
can display navigation pictorial information overlaid on 
the weather map, together with pilot-programmable 
pages of checklist information such as en route 
navigation data and emergency procedures. 


The system comprises three units: a 305 mm pitch 
and roll stabilised antenna, transmitter/receiver and 
colour control/display unit. 


Status 
In production and in service with the US Army and 
Coast Guard. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


AN/APN-234 Multimode Radar 


The AN/APN-234 is a lightweight airborne digital colour 
display multimode radar designed to provide sea 
search weather detection and terrain-mapping for a var- 
iety of military aircraft including rotary- and fixed-wing 
types ranging from light to heavy twins. The system 
consists of a receiver/transmitter, combined colour 
display/control unit, stabilised antenna and optional 
interface unit. 

The AN/APN-234 is identical to the AN/APN-215 
except for the addition of the sea search function. 


Status 
In service with the US Navy on the Grumman C-2A 
Greyhound and the Lockheed EP-3E aircraft. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


AN/APS-133 Radar 


The AN/APS-133 digital colour radar is a_high- 
performance weather, beacon-homing and _terrain- 
mapping system designed for large commercial and 
military transports. The RDR-1FB (Type 1) was orig- 
inally launched for the retrofit of the USAF’s C-141 Star- 
lifter fleet and has since been installed on the C-5, E-3 
and KC-10 aircraft among others. 

The multicolour display can be used in conjunction 
with other equipment to show programmable check- 
lists or to superimpose navigation or other information 
on the weather map. The system employs digital pro- 
cessing and microcomputer techniques, as well as a 
solid-state modulator. 

In November 1984 the company delivered to the US 
Navy and Marine Corps the first units of the RDR-1FB 
(M) (Type 2) improved land-mapping version for its fleet 
of Lockheed KC-130 tankers and C-130 transports; the 
unit now equips the entire fleet of 70 aircraft. It was spe- 
cially suited to US Marine Corps requirements, with a 
high PRF, short pulsewidth, enhanced digital pro- 
cessor and selectable sector-scan antenna to improve 
radar navigation at low level. 

The USAF has selected the Type 2 for its E-4 NEACP 
and VC-25A (Air Force 1 Boeing 747) aircraft and the 
US Navy is buying the unit for its EA-6A Intruder aircraft 
fleet. 

Significant landmarks and continental shorelines up 
to 555km away can be portrayed in the ground- 
mapping mode by using the high-power output concen- 
trated into a pencil beam. At the same time discrete 
details such as lakes, rivers, bridges, runways and run- 
way approach reflectors readily show up on the colour 
display. To improve range resolution at short ranges the 
system operates with 0.4 us (RDR-1FB(M)) or 0.5 us 
(RDR-1FB) pulses in contrast to the 5 us pulses used 
for long-range ground- and weather-mapping. 

In the air-to-air mode, the APS-133(V) detects and 
tracks other aircraft during rendezvous, formation and 
air refuelling. Aircraft of C-130/C-141 size can be 
tracked to 56 km, but may still be resolvable at ranges 
as little as 550 m depending on relative bearing, aspect 
and altitude. 

To provide long-range homing to remote ground des- 
tinations or tanker aircraft, the APS-133(V) operates at 
X-band frequencies - 9,375 MHz for beacon interrog- 
ation and 9,310 MHz for beacon reception. The identifi- 
cation of closely spaced pulse reply codes at long 
ranges is made possible by the marker and delay 
modes of the radar indicator. In the marker mode a vari- 
able marker is positioned on the screen just in front of 
the beacon reply. When switched to the delay mode the 
display presentation starts at the marker range. The 
range switch can then be moved to select a shorter 
range scale, yielding an expanded view of the area 
containing the beacon reply. 

Derived from the Bendix/King RDR-1F used on many 
hundreds of airliners, the AN/APS-133(V) comprises 


The AlliedSignal AN/APS-133 four-unit weather radar 


five LRUs: a 762 mm fully stabilised split-axis parabolic 
antenna that provides specially shaped search or fan 
beams for terrain-mapping and skin painting, a trans- 
mitter/receiver, a colour display, a radar control unit 
and an antenna sector-scan control unit (RDR-1FB(M) 
only). 


Specifications 

Weight: 

(antenna) 15.8 kg 

(transmitter/receiver) 22.2 kg 
(sector-scan control unit) 1.2 kg 

(colour indicator) 6.3 kg 

Frequency: X-band (9,375 MHz transmit, 
9,310 MHz receive) 

Power output: 65 kW 

PRF: 

200 pps (Type 1 system) 

200 and 800 pps (Type 2 system) 
Pulsewidth: 

(weather) 5 us 

(beacon) 2.35 Us 

(mapping) 0.5 us (or 0.4 us Type 2, selectable) 


Status 

In service with US Air Force transport aircraft, notably 
Lockheed C-5A, Galaxy C-17 and C-141 and McDonnell 
Douglas KC-10 Extenders, also E-4A, E-3A, VC-25A and 
in US Navy/USMC aircraft such as C/KC-130, EA-6A, 
E-6A, A-3 and YP-3C. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


AN/APS-133(TTR-SS) Multimode 
Radar System 


The APS-133(TTR-SS) multimode radar is a coherent 
pulse Doppler system. It is designed for military tanker 
and transport aircraft. 

The APS-133’s advanced digital signal processing 
architecture provides operational advantages like fre- 
quency agility, pulse compression and Doppler beam- 
sharpening with monopulse resolution enhancement. 
The system has a precision ground-mapping capability 
and the capability to detect and display weather and 
turbulence. To aid in differentiating between mountain 
shadows and low reflectors such as lakes, and to allow 
detection of ridge lines, the system utilises a selectable 
fast time constant. When selected, this gives the 
appearance of a three-dimensional picture. Both the 
receiver/transmitter and the digital processor provide 
fault isolation to the LRM level, and fault isolation and 
storage to the LRU level. 

The APS-133(TTR-SS) features calibrated turbulence 
detection and display on all range settings, signal 
attenuation compensation for more accurate weather 
display, solid-state digital design and independent roll 
axis Stabilisation. There is automatic beacon decoding 
for APX-78 and APN-69 beacons, monopulse operation 
for separating closely spaced targets, and a freeze- 
frame facility. The system has a MIL-STD-1553B dual 
digital bus for FMS and INS interface, antenna stabilis- 
ation amplifiers for pitch, roll and tilt and multishade 
monochrome display capability with colour enhance- 
ment. It can interface with and display station-keeping 
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The AlliedSignal APS-133(TTR-SS) multimode 
radar is designed for military tanker and transport 
aircraft 


data from the AN/APN-169C and IFF data from the 
AN/APX-76. 


Specifications 

Weight: 

(total system) 62 kg 

Power supply: 115 V AC, 275 W 
5 V AC, 10 W (panel lighting) 

28 V DC, 100 W 


Contractor 
AlliedSignal Commercial Avionics Systems. 


E-TCAS Traffic Alert and Collision 
Avoidance System 


E-TCAS is a development of the AlliedSignal TCAS II 
system. It combines the ability for improved traffic alert 
and collision avoidance with a formation and 
rendezvous flying capability for military air transports. It 
provides a one mile range display that gives the pilot 
precise locations of nearby aircraft and enables him to 
fly safely in formation and refuel in flight. 

The US Air Force and Lockheed have let a contract to 
replace the current station-keeping equipment for 
providing tanker rescue/rendezvous mission and 
refuelling capability with a modified version of E-TCAS. 


Status 

E-TCAS has been designated as standard equipment 
on US Air Force C-130H aircraft and will be standard on 
the C-130J. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


RDR-4 Radar 


Chosen by Boeing as standard equipment for the 767 
and 757 transports, the AlliedSignal RDR-4A is claimed 
to be the most advanced multifunction colour radar cur- 
rently available. Designed to meet the new ARINC 708 
requirements, the X-band system features a solid-state 
transmitter and line of sight antenna with split-axis per- 
formance and is compatible with the EFIS flight decks 
of the Boeing 767, 757, Airbus A310, McDonnell Dou- 
glas MD-80, DC-10 and Lockheed L-1011 transports 
and other designs. The range is 592 km. 


The moisture content of cloud is represented by three colours on the AN/ 
APS-133 display 
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The AlliedSignal RDR-4B radar 


The RDR-4B incorporates forward-looking wind- 
shear detection and avoidance capabilities. The 
wind-shear detection capability is easily incorporated 
into existing RDR-4A radars, without form or fit changes 
to the installation. 

The RDR-4B weather radar measures actual horizon- 
tal windspeed using reflections from the moisture that 
is always present in the atmosphere and penetrates 
weather systems and detects microbursts embedded 
in rain. It provides specific windshear locations on a 
radar PPI presentation, giving 30 to 60 seconds of 
advanced warning, on a display free from interference 
such as ground clutter. 

The system operates automatically any time the air- 
craft is below 2,500 ft AGL, although the mode is sel- 
ectable at any time. The radar screen displays weather 
until such time as a windshear hazard is detected. On 
the screen, green represents a mild hazard, yellow a 
medium hazard and red a dangerous hazard. Blue rep- 
resents increasing headwind. When a red hazard is 
detected within three nautical miles ahead of the air- 
craft, a windshear alert is generated aurally and on the 
screen. The windshear control is a single push-button, 
which is used to select or deselect the windshear 
mode. 


Status 

In production and in service with, among others, Airbus 
A300s of TOA Domestic Airlines of Japan, Southwest 
Airlines Boeing 737-300s and Singapore Airlines Boe- 
ing 747-300s. Also in service with Delta, American, 
Pakistan International, Northwest Airlines, Saudia, 
Varig, Finnair and Austrian Airlines. 

Presidential Airways of the USA has equipped its 12 
Boeing 737-200s and in August 1987 Cathay Pacific its 
nine Boeing 747-400s with the RDR-4A. 

First use of the RDR-4B in commercial service was on 
a Continental Airlines Boeing 737-300 in November 
1994. Continental is equipping all its aircraft with the 
RDR-4B. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


The Boeing 767 (foreground) and 757 have Alliea- 
Signal RDR-4A radars 
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RDR-150 Weather/Multifunction 
Radar 


The RDR-150 is designed for light and medium twins 
and smaller helicopters. Two versions are available: the 
less expensive black-and-white Weathervision system 
or the three-colour Colorvision type, both employing 
the same transmitter/receiver and antenna. The former 
may be upgraded to the latter, if soace permits, by sub- 
stituting a slightly larger control/display unit. There is a 
choice of antenna with the same diameter: normal 
parabolic or slotted planar array for greater range. 

Storm intensity is indicated by three grey tones in the 
Weathervision and by three colours in the Colorvision 
version, measured as a function of rainfall. Red indi- 
cates severe weather, with rainfall over 12 mm/h; yel- 
low shows more moderate conditions, with rainfall in 
the 4 to 12 mm/h range and green depicts rainfall up to 
4 mm/h. A weather alert mode causes the red storm 
centre to blink on and off, drawing the crew’s attention 
to the possibility of severe weather. The standard 
control/display unit has a track line that plots an 
accurate diversion around severe weather. 

The system also provides a ground-mapping mode 
which shows up prominent surface features such as 
lakes, bays, rivers, channel markers and offshore oil 
rigs. This can be a valuable navigational cross-check 
when flying in poor visibility or above cloud. 

The addition of a checklist control panel and a modi- 
fied Hewlett-Packard HP-67 pocket calculator permits 
the system to store and display in alphanumeric form 
up to 16 pages of normal and emergency flight or air- 
craft procedures such as standard instrument depar- 
tures or approaches or engine fire drills. Another 
optional feature is a navigation mode. By the addition of 
information from the AlliedSignal BX-2000 communi- 
cations, navigation, identification and horizontal situ- 
ation indication systems, entire flight profiles can be 
displayed with waypoints, course deviation and track 
shown in different colours. In a third option, weather 
information can be overlaid with navigation information 
to form a moving map display. 

Characteristics given are for both Weathervision and 
Colorvision, except where indicated. 


Specifications 

Dimensions: 

(transmitter/receiver) % ATR short 
(Weathervision CDU) 159 x 102 x 251 mm 
(Colorvision CDU) 159 x 119 x 306 mm 

Weight: 

(transmitter/receiver) 4.8 kg 

(Weathervision CDU) 2.5 kg 

(Colorvision CDU) 4.55 kg 

Frequency: 9,375 MHz 

Power output: 8 kW 

Antenna scan angle and rate: 90°, 16 looks/min 
Antenna tilt: manually selectable to any angle between 
Zoe 


Display storage: digital memory 
Range: 296 km 

Antenna stabilisation: none 
Pressurisation: none needed 
Antenna size: 305 mm parabolic 
or 254 or 305 mm flat plate 
Antenna weight: 

(parabolic) 1.2 kg 

(flat plate) 2.5 kg 

Qualification: TSO C-63b 


Status 
In production and service since 1976. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


RDR-1400 Weather/ Multifunction 
Radar 


The RDR-1400 radar is designed for commercial heli- 
copters, particularly those associated with the large 
international offshore oil and gas industry. It differs 
from almost all other AlliedSignal weather radars by 
having a beacon interrogator that exploits the 
increasing use of portable radar beacons in these 
industries. The system is suitable for search and 
rescue, surveillance, aerial survey work and law 
enforcement, as well as rig servicing. “ 

The original monochromatic RDR-1400 has now 
been joined by a colour radar version with greater per- 
formance. The following operational modes are 
available: 

Beacon navigation. The growing popularity of portable 
beacons is supported by several special RDR-1400 
capabilities. A beacon signature is denoted by a short 
line or oblique on the display, the actual location of the 
device being determined by the middle of the line; the 
pilot can overlay beacon returns on the weather map. 
The beacon’s discrete code can be displayed for posi- 
tive identification, an important factor when the pilot is 
trying to locate a specific rig in a drilling farm where 
numerous rigs may be transponder-equipped. Beacon 
detection range is up to 296 km depending on altitude. 
Beacon Trac. This mode, peculiar to AlliedSignal, gen- 
erates and displays on the weather radar screen an 
inbound course to the discrete beacon. This course line 
can be rotated 360° about the beacon by rotating the 
horizontal situation indicator course selector, thus 
allowing the pilot to choose a convenient course to the 
beacon. 

Obs Trac. This mode provides another course- 
following option. When in a weather or search mode, a 
track line or course-bearing cursor can be generated 
from the aircraft position and controlled by the horizon- 
tal situation indicator course selector to provide a 
course line to the chosen target. The Obs Trac heading 
is displayed digitally in the lower right-hand corner of 
the indicator. Left/right deviations can be determined 
by comparing heading information to this number and 
by observing the movement of the track line in relation 
to background targets. 

Search. Three search modes are available. Search 1 
has special sea clutter rejection circuitry to detect 
objects such as small boats or buoys down to the mini- 
mum range. Search 2 is for precision ground-mapping 
in situations where high target resolution is important. 
Search 3 includes maximum return clutter and can 
detect and track oil slicks. 


Specifications 

Dimensions: 

(transmitter/receiver) 127 x 159 x 352 mm 
(control/display unit) 159 x 159 x 276 mm 
Weight: 

(305 mm antenna) 15.47 kg 

Frequency: X-band 

Power output: 10 kW 

Antenna size: 305 or 457 mm flat plate 
Antenna scan angle: 120° or 60° 

Display size: 110 x 85 mm 

Qualification: TSO 63b 


Status 
In production and in service in civil and military 
helicopters. 


Contractor 
AlliedSignal Commercial Avionics Systems. 
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TCAS II Traffic Alert and Collision 
Avoidance System 


The Traffic alert and Collision Avoidance System 
(TCAS Il) interrogates transponders on other aircraft to 
measure bearing, distance and altitude separation and 
closing rates in three axes, and provides warning infor- 
mation and commands to the flight crew. It computes 
collision avoidance commands in both vertical and hori- 
zontal planes; this is partly the result of using a phased- 
array antenna that provides more accurate information 
on bearing and rate of change of bearing. This antenna 
also generates a much narrower beam so that fewer air- 
craft are interrogated at a time, helping to obviate con- 
fusion in high-density terminal areas. Logic circuits 
determine potential conflicts in order of increasing risk 
and direct the antenna to scan more frequently those 
that pose the greatest danger. Manoeuvre commands 
are generated by algorithms developed by Mitre 
Corporation. In the TCAS Only mode the equipment 
displays only TCAS traffic, using the range selected on 
the transponder/TCAS control panel. The Weather 
Only mode provides a conventional weather or auxiliary 
display but this automatically reverts to the TCAS Only 
mode in the event of a traffic advisory or resolution 
— : - message. 

a = =——r—“—s—e—OSsSsSs - The AlliedSignal TCAS II includes the TCAS pro- 
-—6hCONEi( CK — | __ cessor, Mode S transponder, dual directional antennas 


for the processor, omnidirectional antennas for the 

transponder and displays. Display options include the 

— .  r— : — traffic advisory/instant vertical speed indicator, a 

BRI si aC * = — modified radar plan position indicator and the TCAS 
. CD dedicated display. 


Status 

TCAS II was first used in a commercial passenger air- 
Craft in revenue service in March 1987. In January 1989 
AlliedSignal began the first international airline flight 
test of the MOPS (Minimum Operating Performance 
Standard) TCAS, using a British Airways Boeing 737. 
The tests provided flight data for the US Federal Avi- 
ation Administration and the UK Civil Aviation Authority. 

The system received FAA certification in January 
1988 for use by United Airlines on its Boeing 737-200 
and DC-8-71 aircraft. 

It is now certified on 17 aircraft types including all Air- 
bus models. In addition, it is certified for use in seven 
countries and is in use on all US domestic airline fleets 
and international carriers flying in US airspace. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


The AlliedSignal TCAS II includes (from left) dual directional antennas for the TCAS II processor, traffic UPDATED 
advisory/instant vertical speed indicators, omnidirectional blade antennas for the Mode S transponder, 

Mode S transponder, TCAS processor (with mode controller in front), modified radar PP! and TCAS 

dedicated display 


CAS 66 TCAS | Collision 
Avoidance System 


The AlliedSignal CAS 66 is an active TCAS | system 
which provides full compliance with all current FAA 
requirements for TCAS |, including the Part 135 com- 
pliance standard for regional airliners, at lower cost 
than the more complex TCAS II system. 

Display options include the choice of presenting traf- 
fic advisories on the weather radar indicator or on the 
EFIS, depending on interface availability. Also available 
is a flat-panel electronic display which represents traffic 
advisories in approved symbology and colours. 

Using TCAS II surveillance algorithms and advanced 
techniques such as whisper-shout interrogation for tar- 
get resolution, the AlliedSignal CAS 66 TCAS | incor- 
porates many of the features of the TCAS II system. In 
addition, the CAS 66 includes recommended enhance- 
ments to the FAA’s TCAS operating standards. With its 
modular design, the CAS 66 is upgradeable to TCAS II 
operation. System performance is recorded in non- The AlliedSignal CAS 66 TCAS | consists of (rear) the directional antenna and (front, left to right) the 
volatile memory for later review and evaluation. Diag- | control, graphics computer and processor 
nostics can be performed on an IBM-compatible 
computer via a standard RS-232 port. 

The CAS 66 TCAS | is able to display up to 30 Specifications Weight: 
intruder aircraft and offers crew-selectable ranges of 3, Dimensions: (display) 1.25 kg 
5, 10, 15, 20 and 40 n miles (5.5, 7.6, 18.5, 27.8, 37 and (display) 80.8 x 80.8 x 219.7 mm (processor) 7.73 kg 
74 km). The altitude of an intruder may be displayed as (processor) 193.6 x 114.3 x 381.5 mm (directional antenna) 1.36 kg 
absolute or relative to the aircraft. The CAS 66 offers a (directional antenna) 25.4 x 158.8 x 279.4 mm (graphics computer) 0.89 kg 

( ( 
( 


crew-selectable relative altitude display and requires no graphics computer) 127.8 x 46 x 263.9 mm controller) 0.454 kg 
additional positioning sensors. controller) 48.3 x 147.3 x 172.7 mm Power supply: 28 V DC 
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Contractor 
AlliedSignal General Aviation Avionics. 


KRA 10A Radar Altimeter 


The KRA 10A radar altimeter is a low-cost system suit- 
able for independent use or in combination with King 
Silver Crown avionics equipment and tailored to gen- 
eral aviation requirements. There is a standard facility 
for presetting decision height which produces a visual 
and aural warning on reaching the set altitude. Anten- 
nas suitable for flat and sloping skin installations are 
available. The KRA 10A is an all-solid-state system with 
short warm-up time and can be fitted with an auxiliary 
output to interface with flight director and autopilot 
installations. 


Specifications 

Dimensions: 

(indicator) 100 x 83 x 83 mm 
(transmitter/receiver unit) 79 x 89 x 203 mm 
(antenna) approx 100 x 100 mm aperture 
Weight: 

(indicator) 0.4 kg 

(transmitter/receiver unit) 0.9 kg 
(antenna) 0.4 kg 

Power supply: 28 V DC, 6 VA 

Altitude: up to 2,500 ft 

Accuracy: 

(0-100 ft) 5 ft 

(100-500 ft) 5% 

(>500 ft) 7% 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KRA 405 Radar Altimeter 


Part of the King Gold Crown avionics range, the KRA 
405 is an all-solid-state radar altimeter suitable for twin- 
engine general aviation and regional airliner types. The 
KRA 405 interfaces with King KPI553A HSI and 
KFC 300 autopilot to give smooth tracking of the glide 
slope beam. It can provide indications from 2,000 ft 
above ground level and a usable output is available 
from 2,500 ft above ground level for ground proximity 
warning system operation. Separate transmit and 
receive horn antennas are used. 


Specifications 

Dimensions: 

(indicator) 83 x 83 x 170 mm 
(transmitter/receiver unit) 83 x 133 x 296 mm 
(antennas) each 178 mm diameter 
Weight: 

(indicator) 0.8 kg 
(transmitter/receiver unit) 2.9 kg 
(antennas) 1.2 kg total 

Power supply: 28 V DC, 24 VA 
Frequency: 4,300 MHz 

Altitude: up to 2,500 ft 

Accuracy: 

(0-500 ft) 5% 

(>500 ft) 7% 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KXP 756 Gold Crown Ill Solid- 
State Transponder 


The KXP 756 is a third-generation system incorporating 
modern avionics techniques such as large-scale inte- 
grated circuitry, microprocessor data programming 
and all-solid-state transmitter design to provide reliabil- 
ity and simplicity of operation. It operates on Modes A, 
B and C up to 70,000 ft and can reply on any one of 
4096 preselected codes. Information is provided on 
one or two 2% in square gas discharge digital displays 
which are automatically adjusted in brightness by 
a photocell, for maximum visibility under all light 


conditions. The system is controlled by two concentric 
knobs - one for mode selection and the other for code 
selection - and incorporates identification, VFR code 
and self-test functions. 


Specifications 

Dimensions: 

(control unit) 146.7 x 21.9 x 23.5 mm 
(remote unit) 298.45 x 50.8 x 134 mm 
Weight: 

(control unit) 0.31 kg 

(remote unit) 1.727 kg 

Power supply: 11-13 V DC 

Altitude: up to 60,000 ft 

Frequency: 

(receive) 1,030 MHz 

(transmit) 1,090 MHz 


Contractor 
AlliedSignal General Aviation Avionics. 


MST 67A Mode S Transponder 


A third-generation Mode S transponder, the compact 
MST 67A offers all the capabilities of heavier airline type 
units ina much smaller package. It incorporates a num- 
ber of patent pending features, including such 
advances as a 16-bit microprocessor, programmable 
gate array digital signal processing and SAW tech- 
nology. Fully TSO’d, the remote-mounted MST 67A is 
equipped with standard ARINC 400 Series connectors. 

A choice of control heads allows the MST 67A to fit 
virtually any corporate or regional airliner class cockpit. 
Featuring a photocell-equipped gas discharge display, 
the KFS 578A control unit supplies ARINC 429 data to 
all versions of the system. The KFS 578A can also serve 
as the aircraft's TCAS controller. For aircraft already 
equipped with a dzus-mount transponder control 
panel, the CTA 81A is available as a drop-in replace- 
ment. Fully compatible with ARINC 718 and ARINC 735 
and providing many of the same interfacing and control 
functions as the KFS 578A, the CTA 81A features a high 
contrast liquid crystal display. 

In its non-diversity version, the transponder uses a 
bottom antenna only, for operators who do not antici- 
pate installing TCAS in the aircraft but wish to ensure 
compliance with ATC reporting standards. A non- 
diversity MST 67A is fully compliant with air-to-ground/ 
ground-to-air datalink applications. 

The diversity version of the MST 67A uses inputs 
from two antennas, mounted top and bottom of the air- 
craft. Required for TCAS operations, the diversity 
option provides the aircraft with air-to-air datalink 
communications capability. 

Enhanced BIT features constant monitor transpon- 
der status. A bidirectional interface between the trans- 
ponder and the control unit also enhances diagnostic 
capabilities. With the test mode selected on the control 
panel, internally diagnosed problems can be viewed in 
real time and information stored for as many as the nine 
previous flights in non-volatile memory can be 
reviewed. 


Specifications 

Dimensions: 

(MTS 67A transponder) 57.2 x 381 x 193.8 mm 
(KFS 578A control unit) 53.1 x 57.2 x 187.5 mm 
(CTA 81A control panel) 146.1 x 57.2 x 119 mm 
Weight: 

(MTS 67A transponder) 3.86 kg 

(KFS 578A control unit) 0.45 kg 

(CTA 81A control panel) 0.82 kg 


Contractor 
AlliedSignal General Aviation Avionics. 


RDR 1400C Color Weather and 
Search and Rescue Radar 


The RDR 1400C is a weather detection system. It has a 
445 km maximum display range, giving the user time to 
plan weather avoidance manoeuvres. For clear, 
detailed close-ups, two modes permit selection of full- 
scale ranges of either 1 n mile or 0.5 n mile, enhancing 
safety and precision of movement. The Target Alert fea- 
ture flashes a warning whenever third-level (red) 
weather areas are detected up to 46 km beyond the 
selected range. 


Different surveillance missions require different 
capabilities, so the RDR 1400C provides three special- 
ised search modes. Search 1 incorporates special sea 
clutter rejection circuitry to-help detect small boats or 
buoys down to a minimum range of 270 m. 

Search 2 is designed for precision ground-mapping, 
where high target resolution is important. Search 3 
mode, which includes normal ground-mapping, can 
also be used to detect and track sea-surface 
phenomena such as oil slicks. 

The RDR 1400C complies with TSO C-102, enabling 
land or sea approaches in 200 ft ceiling, 2 mile visibility 
minimums. Its beacon tracking mode permits operation 
with either current beacon codes or the newer 
DO-172/16 format, changing with the push of a button. 

In BeaconTrac® mode and equipped with a graphics 
interface unit, the RDR 1400C can automatically show 
target latitude and longitude along with NAV sensor 
data on a moving map display. A white course line, 
rotatable 360° around the centre of a target beacon, 
offers a digital flight path to the beacon from any direc- 
tion. Left/right flight deviation cues are provided by a 
deviation control bar located on the indicator. 

Delivering 10 kW of power, the system excels in the 
detection of small targets. For example, the RDR 
1400C can locate a 9 m target in Sea State 2 from up to 
18 km away, while operating at a typical helicopter 
altitude of 152 m. 


Specifications 

Dimensions: 

(receiver/transmitter) 127 x 158.8 x 352.4 mm 
(indicator) 158.8 x 158.8 x 276.2 mm 

Weight: 

(receiver/transmitter) 6.58 kg 

(indicator) 5.22 kg 
Power requirements: 
4.2 A, 27V AC 

3A, 115 V AC, 400 Hz 
TSO compliance: C-102 
Frequency: X-band 

RF power output: 10 kW 
Scan angle: 120 or 60° 
Scan rate: 28°/s 
Display range/marks: 
lkAse Oese Ayer 
240/60 nm 

Min tracking range: 270 m 

Beacon range: line of sight to 300 km 


0.5/0.125; 
40/10; 


1/0.25; 2/0.5; 
80/20; 160/40; 


Contractor 
AlliedSignal General Aviation Avionics. 


NEW ENTRY 


RDS-81 Weather Radar 


The RDS-81 is a four-colour radar. The fourth colour, 
magenta, depicts the very heaviest areas of precipi- 
tation, enabling the system to provide a more clearly 
defined picture of where potentially severe weather is 
located. It also helps depict the steep rainfall gradients 
that are often associated with heavy turbulence or wind- 
shear. A selectable weather alert mode causes the 
magenta returns to flash on and off continuously as a 
further warning of intense storm cell activity. The 254 or 
305 mm flat plate antenna is fully stabilised to keep it 
parallel to the horizon or at the selected tilt angle and 
automatic compensation is provided up to 25° of 
combined pitch and roll. 

The digital control/display unit features a 127 mm 
display coated with a polarised optical filter to provide 
good colour, contrast and definition even in extreme 
lighting conditions. Range scales of 10, 20, 40, 80, 160 
and 240 n miles (18.5, 37, 74, 148, 296 and 444 km) are 
available and a different combination of pulsewidth and 
PRF for each scale optimises radar transmission 
characteristics to give good long-range performance 
and high resolution at short ranges. 

The RDS-81 can be combined with the GC 318A 
radar graphics unit and the KNS 81 integrated Nav/ 
RNav system to provide a multifunction display with 
graphics, checklists and EFIS. 


Specifications 

Dimensions: 

(control/display unit) 104 x 159 x 267 mm 
Weight: 

(control/display unit) 4.3 kg 
(antenna/receiver/transmitter) 4.3 kg 


Power supply: 

(control/display unit) 28 V DC 

Power output: 1 kW peak nominal 

Frequency: 9,345 MHz 

Pulsewidth: 0.6 to 11.5 us depending on range 
PRF: 128 to 1,026 Hz depending on range 


Contractor 
AlliedSignal General Aviation Avionics. 


RDS-82 Radar 


Launched in 1983, the digital, X-band RDS-82 rep- 
resented the first of a new line of AlliedSignal weather 
radars eventually to replace several of the more inex- 
pensive models such as the RDR-160, RDR-150 and 
RDR-230HP. The change of designation, from RDR- to 
RDS-, indicated that a sufficiently large technological 
advance had been achieved to justify the description S 
(for System). 

The RDS-82 has a four-colour display. Magenta indi- 
cates rainfall in excess of 51 mm/h and attenuation cir- 
cuits automatically adjust the radar’s sensitivity. These 
features were found earlier only in the more expensive 
RDR-1150 system. The stabilisation/voltage ratio can 
be adjusted to match any attitude gyro. The system is 
based on ARINC 429 digital data handling, so that all 
information and commands between the radar head 
and the control/display unit are carried on a twisted 
cable-pair. The antenna can be a 254 or 305 mm flat 
plate, scans 90° at the rate of 30°/s and radiates 1 kW. 
The system operates up to 55,000ft without 
pressurisation. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


RDS-84 Series 3 Radar 


One of two digital colour radars announced by Allied- 
Signal in April 1984, the RDS-84 is an addition to the 
company’s range of Series 3 third-generation digital 
avionics for general aviation. It is intended for heavy 
piston twins and light jet types. Providing a 120° 
antenna scan and weighing 9 kg, the RDS-84 features a 
combined transmitter/receiver and antenna like the 
RDS-82 introduced in 1983. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


RDS-84VP Weather Radar 


The RDS-84VP (Vertical Profile) digital Quadra colour 
radar takes advantage of the benefits of digital tech- 
nology, to provide more precise readings of rainfall 
rates and a continuous bright picture of the weather 
and the navigation situation. Microprocessor tech- 
nology allows the RDS-84VP to process more infor- 
mation than previous systems. All radar controls are 
multiplexed on an ARINC 429 control bus. Piezoelectric 
crystal oscillators provide a precise time reference to 
enable the RDS-84VP to track distant storms with great 
accuracy. 

Another key advantage of the digital avionics design 
of the RDS-84VP is the system’s built-in diagnostic 
Capability, which allows it to serve as its own test set. 
The microprocessor-driven monitoring also alerts the 
pilot to any faults in the system with messages on the 
radar indicator. 

The RDS-84VP employs autopulse, a technique that 
provides accurate displays of storm cells at all ranges. 
Autopulse enables the radar to optimise pulsewidth 
and PRF for each different radar range. This provides 
optimum long-range performance and high resolution 
at short range where it is most needed. Autopulse 
enables the RDS-84VP to operate with highly efficient 
peak output power. 

Three features help the RDS-84VP to keep storms in 
perspective. The RDS-84VP uses Sensitivity Time 
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The AlliedSignal RDS-84VP weather radar scans both vertically and horizontally 


Control (STC) logic to increase the amplifier gain for 
signals returning from greater distances. This means 
the storms that are further away will still have properly 
delineated areas of green, yellow, red and magenta. 
STC keeps storms from seeming to grow in intensity 
and size as they get closer. STC works only up to a 
specified range based on the point where amplifier gain 
has been increased to the maximum. The RDS-84VP 
also has an extended STC feature to compensate for 
weak signals returning from beyond the STC range. 
These weak signals are assigned display colours on a 
different schedule to ensure that areas of intense rain- 
fall will be properly shown as red or yellow. The 
RDS-84VP also compensates for radar signal attenu- 
ation. Radar energy sent out by the transmitter antenna 
may be partially absorbed by one storm before it reac- 
hes asecond one. To help optimise the display of a sec- 
ond storm, special weather attenuation compensation 
circuitry increases receiver gain as needed to pick up 
storms hidden in the shadows of closer storms. 


Specifications 

Dimensions: 

(IN 842A control/display unit) 114 x 163 x 290 mm 
(GC 360A radar graphics unit) 163 x 34 x 342 mm 
Weight: 

(antenna/receiver/transmitter) 5.8 kg 

(IN 842A control/display unit) 4.44 kg 

(GC 360A radar graphics unit) 1.77 kg 

Power supply: 28 V DC, 2.7 A 

Power output: 1.3 kW peak 

Frequency: 9,345 MHz 

Pulsewidth: 0.8 to 15.3 us depending on range 
PRF: 128 to 1,086 Hz depending on range 
Antenna size: 305 or 457 mm flat plate 

Antenna scan: 120° at 30°/s 

Antenna tilt: +15° 


Status 
The RDS-84VP is designed for business jets and 
turboprops. 


Contractor 
AlliedSignal General Aviation Avionics. 


RDS-86 Series 3 Quadra Radar 


The RDS-86 addition to the AlliedSignal range of Series 
3 digital avionics for business aircraft was announced 
in April 1984. It is intended for heavy corporate jets 
such as the Dassault Falcon 900, Gulfstream IV and 
Canadair CL-600/601 Challenger. Like the RDS-84, the 
new radar has a combined transmitter/receiver and 
antenna, and displays four colours (as indicated by the 
description Quadra). The system has three features 
new to the AlliedSignal colour radar family: automatic 
range limitation, whereby areas giving signal returns of 
an unreliably low level are painted blue as a warning; 


antenna stabilisation, to maintain a steady picture dur- 
ing climb and descent; and a long-range navigation 
mode in which data up to 1,850 km ahead can be dis- 
played, in addition to eight selectable distance scales 
ranging from 9 to 592 km. 

The system weighs 10 kg. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


TPR 2060 Transponder 


The TPR 2060 is a lightweight, compact air traffic con- 
trol transponder designed for light aircraft and general 
aviation. It responds automatically to ModeA and 
Mode C interrogations and, with a suitable encoding 
altimeter input, will transmit aircraft altitude information 
with the normal reply pulses. A Mode B capability is 
optionally available for use in areas employing Mode B 
interrogation. 

The TPR 2060 features special DME suppression cir- 
cuitry to prevent interference between the transponder 
and DME installations when the antennas for the two 
systems are sited in close proximity. The system also 
permits transmission of a special identification pulse 
for a 20 second period by an ident button on the front 
panel. A reply lamp remains lit during this time to 
reassure the user that the transponder is identing. 

Self-test facilities are incorporated. During self-test 
operation, the unit’s coding and decoding circuits are 
exercised in the same manner as they would be during 
actual radar interrogation. The unit, which may be 
panel-, console- or roof-mounted, is ina single case and 
is of large-scale integrated circuit-type construction. 


Specifications 
Dimensions: 45 x 160 x 215 mm 
Weight: 1.18 kg 


Status 
In service. 


Contractor 
AlliedSignal General Aviation Avionics. 


TRS-42 ATC Transponder System 


The TRS-42 ATC transponder system is a digital 325 W 
solid-state transponder for positive identification in the 
ATC environment. It consists of the TR-421 transmitter/ 
receiver and the CD-422 control display unit. 

The TR-421 transmitter/receiver solid-state design 
gives 4096 codes of operation, plus Modes A, B and 
Mode C altitude reporting when connected to an 
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encoding altimeter. The unit utilises a single chip micro- 
processor which ensures code data validity and dis- 
play. To increase system reliability the TR-421 utilises a 
dual transmitter design. Under normal operating con- 
ditions the dual transmitters work together to provide a 
full 325 W of power. If one of the transmitters fails, the 
unit would continue to function, although at a reduced 
power capability. This feature is especially important in 
single transponder installations, where the loss of the 
transmitter would leave no identification capability. 
The CD-422 control display unit has the capability to 
control a dual transponder installation via a single con- 
trol head. The selection is made by simply pressing the 
selector button on the front panel. In a single transpon- 
der installation, this button is not provided. The CD-422 


also provides an annunciation of the letters ID 
whenever the transponder replies to an interrogation. 
When the mode selector is in the VFR position, the 
active transponder is channelled to the VFR 1200 code. 
This code may be preprogrammed according to other 
international VFR codes. 

The TRS-422 provides full-time self-testing along with 
a pilot-selectable TEST mode. The self-testing monitors 
all key circuits such as the transmitter, receiver, 
encoder, decoder, video processor and _ central 
processor. 


Specifications 
Dimensions: 
(control display unit) 63.5 x 79.38 x 63.5 mm 


(front connector transmitter/receiver) 10.16 x 10.16 x 
27.94 mm 

(rear connector transmitter/receiver) 10.16 x 10.16 x 
32.05 mm 

Weight: 

(control display unit) 0.27 kg 

(front connector transmitter/receiver) 2.31 kg 

(rear connector transmitter/receiver) 2.73 kg 

Power supply: 18-33 V DC, 0.9 A nominal 


Contractor 
AlliedSignal General Aviation Avionics. 


AN/APX-100(V) Transponder 


The AN/APX-100(V) transponder is a panel-mounted 
IFF transponder using microminiature technology in 
both digital and RF circuitry. It is in production for a 
number of US military aircraft. The system is a com- 
pletely solid-state, modular constructed equipment 
with a complete dual-channel diversity system, compre- 
hensive BIT, digital coding and encoding and a high 
anti-jamming capability. Two antennas form part of the 
equipment and the diversity system receives signals 
from each and switches the transmitter output to the 
antenna which received the stronger signal. This is 
designed to cure the problems of poor coverage with a 
single antenna. 

The transmitter is all-solid-state with a 500 W peak 
power output obtained from four parallel microwave 
transistors. Two additional transistors complete the 
transmitter oscillator and driver stages. The diversity 
system provides improved antenna coverage and 
allows improvement in performance in overloaded, jam- 
ming and multipath environments. Automatic overload 


control and_ aanti-jamming features are also 
incorporated. 

For aircraft with very limited cockpit space, an equip- 
ment bay-mounted configuration, the RT-1157/ 
APX-100(V), is available. In addition, the RT-1471/ 
APX-100(V), a databus version operating in accordance 
with MIL-STD-155B, is available. 

The latest in the APX-100 family includes Mk XII inte- 
grated crypto, full Mode S Level 3 and GPS position 
reporting collocated within the basic APX-1000 volume. 
This version of the APX-100 contains all functions 
required for future operations. There are also NVG- 
compatible units available which operate at low light 


levels. 


Specifications 

Dimensions: 136.5 x 136.5 x 212.7 mm 
Weight: 4.53 kg 

Frequency: 

(transmitter) 1,090 +0.5 MHz 

(receiver) 1,030 +0.5 MHz 

Peak power: 500 W +3 dB 


Status 

The APX-100 replaced the AN/APX-72 as the standard 
US military ATC transponder. Over 5,000 units have 
been built to date. 

In production for all new US Navy, Army and Air 
Force aircraft including the AF-1, AH-1S/T, AH-64, 
AV-8B, C-5, C-12, C-17, C-20, C-21, C-23A, CH-47, 
C-130, EC-2C, EC-130, F-14D, F-18, F-22, HH-60, HH-65, 
LAMPS, MH-47, MH-60, OH-58, OV-10, RAH-66, SH-60, 
T-45A, UH-60, V-22 and VC-6. 

The USA is delivering 113 APX-100 Mk 12 airborne 
transponders to Hungary under a $12.7 million 
contract. 

The equipment is also being produced under licence 
in Japan by Toyocom. 


Contractor 
AlliedSignal Systems Division. 


AV400C C-Band Radar 
Transponder 


The AV400C C-band radar transponder is a general 
purpose radar augmentation device used to enhance 
the tracking capability of C-band radars. Utilised pri- 
marily for range safety functions, the transponder is 
suitable for use in both manned and unmanned aircraft, 
missiles and target drones. 


The AV400C features 400 W minimum peak power 
output and long-life beacon magnetron. It is tunable 
over 5.4 to 5.9 GHz and has a sensitive superhetero- 
dyne receiver, single- and double-pulse interrogations 
and single-antenna connection. The system has open 
and short-circuit antenna protection, reverse polarity 
protection and adjustable code and delay selection. 


Status 
In service. 


Contractor 
Aydin Vector Division. 


VERIFIED 


TCAS 791 Traffic Alert and 
Collision Warning System 
The TCAS 791 traffic alert and collision warning system 


consists of the TRC791 receiver/transmitter, CD605 
control display unit, NY156 L-band directional antenna 


and NY152 L-band omnidirectional antenna. It has 
been designed to operate as a TCAS 1 for regional air- 
liners and other aircraft covered by the FAA mandate. 

Since September 1993, TCAS 791 has carried 
out some 8,000 hours of evaluation flights and has 
now successfully completed an FAA/ARINC Limited 


The TCAS 791 is designed for regional airliners 


1995 


Installation Programme (LIP) contract to test the feasi- 
bility of TCAS 1 for regional airlines and validate FAA 
specifications under operational conditions. 


Specifications 

Dimensions: 

(TRC791_ Receiver/transmitter) 
345.4 mm 

(CD605 control/display unit) 3 ATI short x 223.8 mm 
(NY152 omnidirectional antenna) 57.1 x 47.2 x 
68.1 mm 

(NY156 directional antenna) 273.4 x 158.7 x 35.6 mm 
Weight: 

(TRC791 receiver/transmitter) 8.51 kg 

(CD605 control/display unit) 1.36 kg 

(NT152 omnidirectional antenna) 0.14 kg 

(NT156 directional antenna) 1.04 kg 

Power supply: 28 V DC, 95 W 

Tracking: up to 35 targets 

Range: 50 km nominal 

Accuracy: 

(range) +0.1 km typical 

(bearing) 5° RMS typical 

(altitude) +100 ft 
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Status 

STC approvals have been received for the Beech 99, 
Cessna Citation and Gulfstream III plus a large number 
of corporate aircraft types. 


Contractor 
BF Goodrich Aerospace Avionics Systems. 


UPDATED 


Millimetric Wave Radar 


The Boeing MilliMetric Wave radar (MMW) is designed 
to acquire and track fixed high-value targets, as well as 
stationary and moving ground and airborne tactical tar- 
gets, through battlefield smoke and adverse weather. 
The system is a coherent, Frequency Modulated/ 
Continuous Wave (FMCW) radar using dual polaris- 
ation and high-range resolution to produce target 
signatures. 

The MMW uses advanced image processor and 
Classification algorithms which autonomously classify 
and discriminate between air defence units and 
armoured vehicles. A linear FM design is the key to the 
high-range resolution, low-power transmission and low- 
bandwidth receiver. The image processor operates on 
any spatial image, such as RF, IR or EO, and the modu- 
lar design of the system is adaptable to a 35 or 94 GHz 
transceiver. Use of specific integrated circuits and 
miniaturised components has achieved a low-power, 
lightweight design. 


Specifications 
Weight: 

(35 GHz) 10 kg 

(94 GHz) 8 kg 

Power: 133 W 
Frequency: 35 or 94 GHz 
Scan: +30° at 400°/s 
Beamwidth: 

(35 GHz) 1.6° 

(94 GHz) 0.9° 

Range: 

(35 GHz) 2 km 

(94 GHz) 1.5 km 

Range resolution: 0.5 m 


Status 
Extensive flight testing has been carried out. 


Contractor 
Boeing Defense & Space Group. 


UPDATED 


Offensive Avionics System for the 
B-1B 


In October 1981, after a long evaluation of possible 
aircraft to carry cruise missiles, short-range attack 
missiles and nuclear and conventional weapons, the 
US Government made the decision to resume develop- 
ment and production of the previously cancelled B-1 
bomber. The improved version, the B-1B, augments 
and replaces the large but ageing fleet of B-52s. The 
B-1B programme called for the acquisition of 100 
aircraft by the US Air Force Strategic Division Air 
Command (SAC) by June 1988. 


Boeing Defense and Space Group was one of four 
associate contractors participating in the B-1B pro- 
gramme and was responsible for development and pro- 
duction or acquisition of the offensive avionics system 
and supporting elements of the defensive avionics sys- 
tem. Provision for growth to accept future mission 
requirements was also improved. The Conventional 
Mission Upgrade Programme (CMUP) is currently 
under way with the EMD phase to be authorised in 
1995. This involves adding an LRU, developing mission 
software and integrating new conventional weapons 
capability, including a MIL-STD-1760 interface for the 
incorporation of smart munitions in the weapon system. 

The B-1B avionics are outgrowths of the original B-1 
avionics developed, also by Boeing, for the update of 
the B-52. During the time between B-1 cancellation and 
initiation of the B-1B programme extensive refinements 
in the systems were made, resulting in improved accu- 
racy, reliability and overall performance. Provision for 
growth to accept future mission requirements was also 
improved. 

The B-1B offensive avionics system can be divided 
into four interacting subsystems. These are: the com- 
putation complex subsystem; navigation subsystem; 
stores management subsystem; and controls and dis- 
plays subsystem. These are interconnected with, and 
operate in conjunction with, aircraft systems provided 
by Rockwell International and the defensive system 
provided by AIL Systems. A brief description of each of 
the subsystems follows: 


Computation Complex Subsystem 

The computation complex is built around four dual- 
redundant MIL-STD-1553B databuses. These are con- 
nected to four avionics computer control units and a 
mass storage unit supplied by IBM and to two data 
transfer units from Sundstrand. The databuses also 
connect to various units of the other avionics subsys- 
tems. Together these units perform the functions of 
data/instruction loading, transfer, storage, distribution 
and processing. Nearly all of the avionics functions are 
performed either through avionics flight software and 
mission data loaded into the ACCs or by operator 
actions processed in the ACCs. 


Navigation Subsystem 
The navigation subsystem enables the B-1B to navigate 
and penetrate to predesignated target areas, to align 
and deliver a variety of nuclear and non-nuclear 
weapons and to exit from the target area and return toa 
designated landing site. 

The major components of the navigation subsystem 
are the inertial navigation units provided by Kearfott, a 
dual-channel radar system from Westinghouse Electric 
Corporation and a Doppler velocity sensor from Litton 
Guidance and Control Systems. A radar altimeter 
manufactured by Honeywell provides height above the 
terrain at altitudes between O and 5,000 ft over both 
land and water. 

Navigation data is processed in the computation 
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complex computers and provided to other avionics 
subsystems for guidance, control and weapon delivery 
functions. Two IBM avionics computer controls, ident- 
ical to those in the computation complex, are used to 
compute navigation and radar data for terrain-following 
functions. 


Stores Management Subsystem 

The B-1B is designed to carry and deliver both conven- 
tional and nuclear weapons of numerous types cur- 
rently in the air force inventory or under development. It 
is capable of being adapted for new weapon types as 
they become available. Weapons are carried in either a 
two- or three-weapon bay configuration. 

The major components of the stores management 
subsystem are the Weapon Interface Units (WIV). 
These are provided in several types and are employed 
according to the aircraft configuration and the weapon 
type to be carried. They provide the interface between 
the various weapons and aircraft and avionics systems. 
All power, control, status and alignment functions 
pass through the WIiUs which are designed and 
manufactured by Boeing. 


Controls and Displays Subsystem 

The controls and displays subsystem provides the air- 
craft flight crew interface with the avionics system. Con- 
trol and display components in the form of control 
panels and CRT displays are located in the forward 
(pilot/co-pilot) station and at both the offensive and 
defensive system operator stations. 

Control of both the offensive and defensive avionics 
is achieved via 12 Boeing-designed and manufactured 
control panel types and two tracking handles. Display is 
on three MultiFunction Display (MFD) units, two elec- 
tronic display units and on radar target indicators. The 
MFDs are driven by a display electronics unit. 


Status 

In continuing development and in operational use. 
Systems for all 100 aircraft were delivered before the 
end of the first half of 1988. 

Boeing is currently under contract as a team member 
with Rockwell to complete a Conventional Missions 
Upgrade Program (CMUP) designed primarily to 
improve the aircraft’s survivability and lethality. This US 
Air Force programme adds improved weapons accu- 
racy by integrating the Global Positioning System 
(GPS) and Joint Direct Attack Munition (JDAM), cluster 
bomb units and other weapons into the B-1B. Current 
planning includes the replacement of four avionics 
computer-control units with an updated computation 
complex. 

A modified BAC 1-11 continues to be used for 
additional flight development testing of offensive and 
defensive upgrades to the B-1B. 


Contractor 
Boeing Defense & Space Group, Military Airplanes 
Division. 


621A-6 Transponder 


The Collins 621A-6 transponder is an air transport sys- 
tem operating in Modes A, B and C on 4096 codes. 
Space is also available for Mode D operation and it has 
a provision for X-pulse. Mode C altitude reporting 
extends to 126,700 ft when the transponder is used 
with an altitude digitiser or an air data computer. The 
unit Operates on the normal receiver and transmitter 
frequencies of 1,030 and 1,090 MHz respectively and 
the transmitter output power is nominally 700 W. The 
system is remotely controlled. 

Solid-state digital microcircuitry construction is used 
throughout the 621A-6. Delay-lines are replaced by digi- 
tal delay-circuits and all timing functions are performed 
by digital shift-register techniques. Front-end noise has 
been eliminated by using a strip-line duplexer which 
also permits both receiver and transmitter to operate 
through a single antenna. A lightweight quarterwave 
cavity is employed in the transmitter section. A ferrite 
isolator between this and the antenna ensures constant 
loading, regardless of antenna matching, and contrib- 
utes to frequency stability. 

Self-testing is carried out by an internally generated 
signal which is injected into the receiver at just over the 
minimum sensitivity level. This checks receiver sensi- 
tivity and frequency, decoder tolerance, monitor cir- 
cuits and the selected mode together with Mode C. The 


test can be performed either from the controller or at 
the transponder itself. 

During normal operation, the monitor circuits main- 
tain a continuous check on transmitter frequency, 
transmitted power, transmitted code, reply pulse spac- 
ing and internal timing circuits. If a fault is detected, a 
visual warning is given. A facility for continuous auto- 
matic self-test when the aircraft is beyond the range of 
normal ground interrogation is available as an option. 

Maintenance monitors isolate any malfunctions to 
the antenna and its cables or to the transponder unit 
itself. Latching maintenance monitors on the front 
panel change from black to yellow if a malfunction 
occurs and remain yellow until reset. A separate test 
connector on the back panel facilitates ground main- 
tenance and is used to interface the unit with automatic 
test equipment. 


Specifications 
Dimensions: % ATR short 
Weight: 6.16 kg 


Status 
In service. 


Contractor 
Collins Commercial Avionics. 


621A-6A Transponder 


Based largely on the design of the earlier 621A-6 model 
transponder (for which the 621A-6A is intended as a 
replacement), the later model exploits advances made 
in microcircuitry techniques to improve performance 
and reliability. 

Compared with its predecessor, the 621A-6A has 
190 fewer components and the functions of five cards 
in the earlier unit are now performed by a single card. 
Furthermore, technological improvements have 
resulted in a reduction of 15 per cent in the initial pur- 
chase cost, and an increase of 100 per cent in MTBF is 
also expected. 

The 621A-6A shares a large number of components 
with the 621A-6 and the two systems are directly inter- 
changeable so that retrofits are simple. There is, apart 
from the reduced number of parts, one significant 
design change, namely the addition of pulsewidth 
adjustment facilities. This permits adjustment to offset 
the effects of ageing in the main transmitter valve, 
extending this item’s working life to give a lower 
replacement burden. 


Specifications 
Dimensions: % ATR short 
Weight: 6.16 kg 
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Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


860F-4 Digital Radio Altimeter 


The 860F-4 employs large-scale integrated technology 
and microprocessors but has an analogue output for 
driving existing non-digital instruments. It has been 
designed to ARINC 552/552A and can be used as a ref- 
erence for Cat. IIIA automatic landings. Collins says that 
the digital technology gives a 30 per cent reduction in 
parts and 40 per cent saving in weight compared with 
the earlier non-digital 860F-1 system. The equipment 
can be used from -20 to 2,500 ft. The outputs comply 
with ARINC 429 (digital) and ARINC 552/552A (DC 
analogue). 


Specifications 

Dimensions: 2 ATR short 

Weight: 5.4 kg 

Power supply: 115 V AC, 400 Hz, 50 VA 
Frequency: 4,300 MHz 


Contractor 
Collins Commercial Avionics. 


900 Series Traffic Alert and 
Collision Avoidance System 


The 900 Series Traffic alert and Collision Avoidance 
System (TCAS) combines advanced technology com- 
ponents, high-density circuit designs and comprehen- 
sive self-test circuitry to provide reliable operation. 
System installation time is minimised by the use of 
advanced test/diagnostic equipment and the avail- 
ability of a variety of antenna baseplates to fit any 
aircraft fuselage. 

The Series 900 TCAS utilises a power supply requir- 
ing no forced air cooling or internal cooling fans. A full 
colour active matrix liquid crystal display is employed to 
show TCAS advisories and commands. 

The system consists of the TTR-920 TCAS receiver/ 
transmitter, TPR-920 Mode S transponder, TTC-920 
TCAS/Mode S control, TRE-920 TCAS antenna, 
TVI-920 vertical speed indicator and the WXI-711 TCAS 
traffic display. 


Specifications 

Dimensions: 

(TRE-920 antenna) 25.4 x 159 x 280 mm 

(TTR-920 receiver/transmitter) 193 x 196 x 389 mm 
(TPR-720 Mode S transponder) 193 x 125 x 325 mm 
(TTC-920 control) 57 x 146 x 185 mm 

(TVI-920 vertical speed indicator) 3ATI (191mm 
diameter) 

Weight: 

(TRE-920 antenna) 1 kg 

(TTR-920 receiver/transmitter) 9.5 kg 

(TPR-720 Mode S transponder) 5.4 kg 

(TTC-920 control) 0.9 kg 

(TVI-920 vertical speed indicator) 2 kg 

(WXI-711 traffic display) 5.89 kg 

Power supply: 115 V AC, 400 Hz 

Tracking capability: 30 targets 

Range: 26 km 

Accuracy: <5° RMS bearing 


Contractor 
Collins Commercial Avionics. 


ALT-50/55 Pro Line Radio 
Altimeters 


The ALT-50 and ALT-55 radio altimeters, the first with a 
range of 0 to 2,000 ft, the other 0 to 2,500 ft, have been 
designed for business aircraft. Both types provide 
decision height annunciation for Cat. Il landings. The 
decision height annunciators can be set at any desired 
altitude and both instruments can interface with high- 
performance flight directors and autopilots. The DRI-55 
indicator is offered with a numeric readout of radar 
altitude and decision height. 
Dual ANT-52 antennas are included. 


Specifications 

Dimensions: 

(transmitter/receiver) % ATR short dwarf 
(indicators) 77 x 77 x 152 mm 

(antenna) 25 x 25 x 20 mm 

Weight: 

(transmitter/receiver) 2.54 kg 

(indicator) 0.7 kg 

(antenna) 0.1 kg 

Power supply: 28 V DC 


Status 
In production and in service. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 
LRA-900 Low-Range Radio 
Altimeter 
The LRA-900 low-range radio altimeter includes 


enhancements to a digitally controlled variable band- 
width filter which provides improved noise rejection 
and leading-edge tracking. Signal microprocessors 
perform automatic calibration that continuously com- 
pares the received ground return signal frequency with 
the frequency produced by separate precise delay lines 
in each channel. This results in fine resolution, provid- 
ing accuracy to support autoland flare and touchdown 
computations. Resolution at touchdown is quoted as 
better than 1.2 in. 

Low-component count and low-stress level circuits 
give the LRA-900 high reliability and quick, easy and 
effective onboard fault isolation. A comprehensive self- 
test monitor in the system is capable of determining 
operational status to a 99 per cent confidence level. 

The LRA-900 is designed to fulfil all new environmen- 
tal requirements. The system is protected for Cat. K 
lightning and Cat. Y High-Intensity Radiated Fields 
(HIRF). In addition, it is fully functional over 200 ms of 
power interruptions. It meets ARINC 707, 429 and 600, 
TSO-C87, DO-160C, DO-155 and DO-178A. 


Specifications 

Dimensions: 3 MCU 

Weight: 4.3 kg 

Power supply: 115 V AC, 380-420 Hz, 24 W nominal 
Frequency: 4,300 +25 MHz 

Altitude: —20 to 5,000 ft 

Accuracy: +1 ft or 2% of indicated altitude 
Temperature range: —40 to +70°C 


Contractor 
Collins Commercial Avionics. 
VERIFIED 


RNS-325 Weather/Navigation 
Radar System 


The RNS-325 is essentially the Collins WXR-300 
weather radar (see later entry) with an additional pro- 
cessing unit that makes it possible to superimpose, on 
the weather map, aircraft position with respect to 
ground stations, waypoints and course and heading 
lines. En route waypoints or navigation stations appear 
to move from the top of the screen to the bottom, a 
major advantage being that, with course and heading 
lines being displayed simultaneously on the same CRT, 
any drift shows up immediately. This indication is par- 
ticularly helpful when flying in the vicinity of storms, 
when considerable and rapid changes in windspeed 
and direction may occur due to local large pressure 
changes. 

The radar/navigation functions of the system make it 
possible to plot course lines to area navigation way- 
points, VORTacs, the intersections defined by heading 
and course lines or Omega tracks. Two course lines 
and a heading line can be plotted simultaneously to 
form several legs in a navigation segment such as a SID 
or a STAR. Clear presentation of such information 
facilitates the choice of time and fuel-saving routes. The 
system also provides storage and convenient retrieval 
of alphanumeric data such as checklists. 


Status 
No longer in production but in service. 


Contractor 
Collins Commercial Avionics. 


UPDATED 


TCAS II Traffic Alert and Collision 
Avoidance System 


The Collins Traffic alert and Collision Avoidance Sys- 
tem (TCAS Il) is a complete system which includes 
directional antennas, an advanced technology 
receiver/transmitter, Mode S transponder and a variety 
of display options. 

The TTR-920  receiver/transmitter incorporates 
advanced surface-mounted devices in high-density cir- 
cuit designs for high reliability. It contains comprehen- 
sive self-test circuitry and is compatible with central 
maintenance computers. The _ receiver/transmitter 
includes new D-band RF concepts, the Rockwell 
advanced architecture microprocessor and high-speed 
signal/data processing. The TTR-920 is designed to fit 
any aircraft and interfaces with both analogue and digi- 
tal systems. It weighs 8.16 kg, uses only 80 W of power 
and requires no cooling. 

The TPR-720 Mode S transponder has been fully 
TSO’d and in production since 1987. It automatically 


Centre panel presentation of the Collins RNS-325 combined weather radar and navigation display 


Collins TCAS has been installed in a Russian International Airlines Ilyushin II-86 


selects whichever is the better of the top or bottom 
fuselage-mounted antennas. Complete air-to-ground 
datalink capability is provided as well as air-to-air cross 
co-ordination. The TPR-720 includes interfaces for 
ARINC 429, 575, synchro or Gilham altitude data. 

The TRE-920 TCAS directional antenna is an L-band 
array designed specifically to operate with the TTR-920 
receiver/transmitter. The antenna has no _ integral 
electronics; a variety of baseplates is available to fit all 
aircraft fuselages. 

Traffic Advisory (TA) and Resolution Advisory (RA) 
displays are required for TCAS. An electronic plan pos- 
ition indicator is required for TA. A variety of Collins dis- 
plays is available for aircraft with limited panel space. 
These include vertical speed indicators, a combined 
display with weather radar or displays on electronic 
flight instruments. 

The TTC-920 TCAS/Mode §S control unit is a single 
panel-mounted unit which controls TCAS operational 
modes, altitude reporting, identification code, trans- 
ponder operational modes and system test. Control of 
TCAS TA display range and mode is available as an 
option. 


Status 
Collins TCAS Il has been selected by over 30 major 
airlines who have ordered more than 3,000 systems. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


TCAS-94 Traffic Alert and 
Collision Avoidance System 


The Collins TCAS-94 meets the needs of regional and 
business aircraft operators for TCAS II capability in the 
new air traffic control environment. The TCAS-94 sys- 
tem operates as an airborne surveillance radar system 
in interrogating the ATC transponders of nearby aircraft 
within a 26 km range. Range, relative bearing and alti- 
tude of the nearby aircraft are measured by the 
TCAS-94 system for use in computing potential intruder 
aircraft. The TCAS-94 system provides aural warnings 
as well as visual indications. The visual warnings are 
provided in the form of Traffic Advisories (TAs) and 
Resolution Advisories (RAs). The TAs indicate the rela- 
tive position of aircraft in close proximity, to assist the 
flight crew in visual acquisition. The RAs depict the 
commanded vertical manoeuvre necessary to achieve 
safe separation from nearby aircraft. 

The TCAS-94 system comprises a TTR-920 TCAS II 
receiver/transmitter, TRE-920 directional antennas, 
TDR-94D diversity Mode S transponder, TVI-920D RA/ 
TA/VSI liquid crystal display, TTC-920 TCAS/Mode S 
control, MFD-85C multifunction display and a CTL-92T 
TCAS control. A variety of combinations of these equip- 
ments will give operators full TCAS II capability necess- 
ary to operate in US airspace. The TCAS-94 system was 
designed for new aircraft as well as for the retrofit 


market. The Collins TCAS-94 system is fully ARINC 735 
compatible. 


Specifications 

Dimensions: 

(TTR-920) 196 x 193 x 389 mm 
(TRE-920) 159 x 25.4 x 280 mm 
(TDR-94D) 124.5 x 84.6 x 353.2 mm 
(TVI-920D) 76.2 x 76.2 x 190.5 mm 
(TTC-920) 146.1 x 57.2 x 127 mm 
(CTL-92T) 60.3 x 66.7 x 149.2 mm 
Weight: 

(TTR-920) 8.16 kg 

(TRE-920) 0.7 kg 

(TDR-94D) 3.18 kg 

(TVI-920D) 1.6 kg 

(TTC-920) 0.9 kg 

(CTL-92T) 0.7 kg 

Power supplies: 

(TTR-920) 27.5 V DC, 80 W (115 V AC optional) 
(TDR-94D) 27.5 V DC, 25 W 
(TVI-920D) 27.5 V DC, 15 W (115 V AC optional) 
(TTC-920) 115 V AC, 8 W 

(CTL-92T) 27.5 V DC, 6.9 W 


Status 
In production and in service. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


TDR-90 Transponder 


The TDR-90 is an air traffic control Mode A and C tran- 
sponder with 4096 codes and an altitude reporting ca- 
pability of up to 126,000 ft when used with an encoding 
altimeter. It is a remotely controlled system designed 
primarily for general aviation. 

The system has a transmitter output power of 325 W 
nominal (250W minimum) on a_ frequency of 
1,090 MHz. Positive sidelobe suppression facilities are 
incorporated in order to provide a cleaner paint on the 
interrogators trace. Two-way mutual suppression 
avoids interference with DME. Another feature is a strip- 
line duplexer to control receiver front-end noise while 
retaining high sensitivity and frequency stability regard- 
less of antenna matching. 

A built-in test facility for both the transmitter and 
receiver functions is included. Test signals are injected 
at just above the minimum sensitivity level to ensure 
that receiver, decoder, encoder and transmitter are 
functioning correctly. 

The system’s CTL-90 control unit has two-knob code 
selection, ident, self-test, standby and altitude reporting 
on/off controls. An optional system selection switch 
can also be incorporated for use in dual installations. 
The display is of the gas-discharge type. The TDR-90 
electronic unit can, however, interface with most con- 
ventional transponder controllers as well as the CTL-90 
unit. 
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Specifications 
Dimensions: % ATR short 
Weight: 1.59 kg 
Status 
In production and service. 
Contractor 
Collins Commercial Avionics. 

VERIFIED 


TPR-900 ATCRBS/Mode S 
Transponder 


Operating with the Air Traffic Control Radar Beacon 
System (ATCRBS) Mode A and C interrogators, as well 
as Mode S, the TPR-900 transponder is also compatible 
with ARINC 735 TCAS systems. It has interfaces for 
dual Gilham, synchro, ARINC 429 and ARINC 575 input 
interface ports and is compatible with several types of 
barometric altimeters. 

The solid-state TPR-900 transmitter meets FAA 
requirements for Class 4 (Comm D) datalink. Up to four 
segments of downlinked extended length messages 
can be sent by the transmitter at nominally 450 W 
power with expansion to 16 segments for Level 5 oper- 
ation. Reported altitude, discrete address, maximum 
airspeed, sensitivity control, TCAS control data and 
Mode S ground station identification are provided as 
outputs from the system. 

The TPR-900 operates with a diversity selection func- 
tion using two receivers to improve air-to-air surveil- 
lance for TCAS. When a signal is received at the two 
antennas located on top and bottom of the aircraft, 
diversity selection determines which provides the stron- 
ger interrogation signal. The proper reply, depending 
on the type of interrogation, is then transmitted through 
the most efficient transmission antenna. Transponder 
operation is unaffected by aircraft position in relation to 
other aircraft or ground stations. 

The system conforms to the requirements of 
DO-181A Change 1 and is designed to fulfil all new 
environmental requirements. It has protection for Cat. K 
lightning and Cat. U High-Intensity Radiated Fields 
(HIRF). In addition, the TPR-900 is fully functional for up 
to 200 ms of power interruptions. 


Specifications 

Dimensions: 125 x 193 x 325 mm 
Weight: 5.6 kg 

Power supply: 115 V AC, 400 Hz, 45 VA 
Frequency: 1,090 MHz 

Temperature range: —40 to +70°C 


Contractor 
Collins Commercial Avionics. 


TWR-850 Turbulence Detecting 
Weather Radar 


The TWR-850 uses solid-state electronics technology, 
has an integrated transmitter/receiver antenna and 
weighs less than 9 kg. The radar picture is displayed on 
a CRT which is part of the EFIS, using one or two 
WXP-850 control panels to select the various operating 
modes and ranges; two control panels enable pilot and 
co-pilot to select independent displays. Auto-tilt and 
ground clutter suppression are additional features 
which ease the important task of tilt management to dis- 
criminate weather from ground returns. A feature, 
offered to the general aviation and regional airline sec- 
tors for the first time, is picture rotation as the aircraft 
turns. Maximum weather detection range is 550 km, 
turbulence can be detected out to 85 km. 


Specifications 
Frequency: X-band, 9,345 MHz 
Range: 550 km 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 
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WXR-350 Weather Radar 


Collins introduced the WXR-350 weather radar in 1984. 
It is intended to work specifically in conjunction with 
electronic flight instrument systems and detects four 
levels of precipitation, the fourth being displayed in 
magenta. There is also a path attenuation correction 
alert function which informs pilots of possible weather 
cells which are hidden behind heavy rainfall areas. This 
system uses the same transmitter/receiver as the 
WXR-300. 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


WXR-700C/WXR-700X Radar 


Geared to ARINC 708, the Collins WXR-700 Series digi- 
tal colour radar replaces the magnetron of earlier 
radars with solid-state power generation as the basis for 
alternative C- or X-band radars. Along with electronic 
advances, the design team worked closely with the US 
National Severe Storms Laboratory (NSSL) to obtain 
the most up-to-date understanding of how cells form 
and grow in storms. 

The WXR-700 comprises four units: a slotted array 
flat plate antenna (for good sidelobe reduction), a 
microprocessor-controlled transmitter/receiver, a dis- 
play unit and a control unit. The microprocessor control 
system in the transmitter/receiver supervises all control 
and data transfers, programmes and controls the RF 
processes such as pulsewidth, bandwidth and PRF 
selection and directs antenna scan and stabilisation. 
The unit also contains circuits to reduce ground clutter 
suppression when operating in the weather mode. An 
optional feature is pulse-pair Doppler processing, 
whereby, with the addition of a single circuit board to 
the transmitter/receiver, the horizontal velocity of rain- 
fall can be sampled. This technique is recommended 
by the NSSL as being particularly suitable for the 
analysis of storm cells. 

The CRT indicator uses a high-resolution shadow- 
mask tube with a multicolour display scheme. The CRT 
provides alphanumeric identification of radar modes 
and incorporates annunciators and controls. The 
receiver has a sufficiently wide dynamic range to detect 
the Z-5 and Z-6 levels of rainfall that indicate a high 
probability of hail. 

In December 1982 Collins announced TSO approval 
for a new version of the WXR-700 series radar incorpo- 
rating a facility to detect atmospheric turbulence. The 
facility permitted a considerable advance in weather 
interpretation, going beyond the conventional method 
of assessing turbulence by measuring areas of high 
rainfall. By means of a Collins-patented technique 
involving Doppler processing, the system can measure 
changes in rainfall velocity, which is now concluded to 
be a more reliable guide to the presence of turbulence 
than absolute rainfall rates. Weather radars formerly 
depended on the operator’s ability to interpret radar 
echoes by their shape, intensity and gradient. The Col- 
lins method shows, in magenta on the radar screen, 
areas of turbulence by a more direct (and therefore 
more reliable) method than has previously been 
possible. 

Two factors are responsible for this capability. First, 
the perfecting by Collins of a solid-state coherent trans- 
mitter/receiver that generates stable frequencies with 
very small dispersion, as opposed to the earlier mag- 
netrons that produced a relatively broad band of fre- 
quencies. Secondly, Collins’ modification of the 
pulse-pair detection technique for measuring velocity 
changes permits much greater accuracy than with cur- 
rent radars. By receiving the in-phase and quadrature 
components of signals simultaneously, errors due to 
aircraft speed and antenna angles with respect to the 
weather under surveillance are effectively cancelled. 


Specifications 

for C- and X-band systems (equivalent to NATO G- 
and I/J-bands) 

Dimensions: 

(antenna) ARINC 708 

(transmitter/receiver) 8 MCU 

(indicator) ARINC 708 Mk II 

(control unit) 146 x 67 x 152 mm 
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A Collins WXR-700XM ground-mapping display shown offset to give maximum coverage to the right of the 


aircraft’s track 


Weight: 

(antenna) 12.25 kg 
(transmitter/receiver) 12.25 kg 
(indicator) 8.16 kg 
(control unit) 1.04 kg 
Frequency: 
(C-band) 5,440 MHz 
(X-band) 9,330 MHz 
Power output: 
(C-band) 200 W 
(X-band) 100 W 
PRF: 

(C-band) 180-1,440 
(X-band) 180-1,440 
Pulsewidths: 
(C-band) 2-20 us 
(X-band) 1-20 us 
Range: 

(C-band) 445 km 
(X-band) 593 km 


Status 

In production and service. In 1986 a military version, 
designated WXR-700XM, was introduced; this provides 
a ground-mapping facility, available independently at 
various crew stations. 


Contractor 
Collins Commercial Avionics. 


WXR-700XW Radar 


The WXR-700XW is a forward-looking weather radar 
system capable of detecting and displaying windshear 
and microburst events. The system performs. all 
weather and turbulence-avoidance functions and auto- 
matically activates the windshear function on take-off 
and at 2,500 ft AGL on approach. 

The WXR-700XW combines military look-down tech- 
nology with the industry standard X-band Doppler 
WXR-700X. The system scans the area ahead of the air- 
craft to detect dangerous windshear. Thresholds are 
precisely calibrated throughout the active range to give 
timely advisories and warnings, with both aural alarms 
and visual displays. The system will be capable of 
detecting the majority of windshear events up to 
90 seconds ahead of the aircraft. 

Existing WXR-700X radars can be economically 
upgraded to include windshear detection capability. 


Contractor 
Collins Commercial Avionics. 
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AN/APX-111 Combined 
Interrogator/Transponder 


The AN/APX-111 Combined Interrogator/Transponder 
(CIT) consists of an interrogator, a transponder and two 
associated cryptographic computers in a single, small, 
lightweight unit. For retrofit applications the CIT can 
replace six or seven boxes making up the existing 
interrogator and transponder, yielding reduced weight 
and freeing space for other avionics equipment. 

The AN/APX-111’s architecture enables it to support 
Mk X (SIF), Mk XII (Mode 4) or custom crypto systems. 
The crypto module is integral but removable from the 
front panel. Mode S transponder capability and growth 
to Mk XV (NIS) are also part of the system architecture. 

The CIT meets international standards for IFF and 
ATC including US-DoD AIMS 65-1000B and NATO STA- 
NAG 4193. AN/APX-111 utilises miniature low- 
profile fuselage-mounted electronically scanned 


antenna arrays. It provides full interrogator range cap- 
ability without the need for external amplifiers. The 
modular design is all-solid-state with a unique approach 


The AN/APX-113(V) showing the combined interrogator/transponder (left), the lower interrogator 


to thermally efficient cooling. A MIL-STD-1750 
processor and 1553 databus are included. 

The latest IFF techniques are provided, including 
digital target reports for a clear operator display, mono- 
pulse processing for accurate target azimuth, a statisti- 
cal reply evaluator for high-confidence identification, a 
defruiter for dense environments and cryptographic 
coding for security. Both continuous and operator- 
initiated built-in tests are provided, with reporting via 
the 1553 databus. 


Specifications 
Dimensions: 207.5 x 146 x 320 mm 
Weight: 13.6 kg 


Status 
Fitted in F/A-18 FMS and F-16 MLU programmes, and 
Greek and Turkish air force F-16 aircraft. 


Contractor 
Hazeltine Corporation. 
VERIFIED 


antenna (centre, rear), the fuselage-mounted antenna elements (centre, front) and the beam-forming 


network (right) 
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AN/APX-113(V) Combined 
Interrogator/Transponder 


The AN/APX-113(V) is a complete Mk XII identification 
system which includes crypto computers. It consists of 
one unit and incorporates growth for the next gener- 
ation of IFF and combat aircraft identification equip- 
ments. The AN/APX-113(V) provides both interrogation 
and IFF responses on Modes 1, 2, 3A, C and 4, as well 
as incorporating Mode S Level 3. 

The multiple antenna configurations feature elec- 
tronic or mechanical scan. The system features Ada 
software and a MIL-STD-1553 bus interface. 


Specifications 

Dimensions: 

(combined interrogator/transponder) 209.8 x 152.4 x 
368.3 mm 

(beam-forming network) 165.1 x 212.9 x 101.6 mm 
(fuselage-mounted antenna elements) 39.4 x 82.6 x 
332.7 mm 

(lower interrogator antenna) 15.2 x 431.8 x 355.6 m 
Weight: 

(combined interrogator/transponder) 14.52 kg 
(beam-forming network) 4.54 kg 

(fuselage-mounted antenna elements) 0.23 kg 
Power supply: 28 V DC, 200 W 

Range: 185 km 

Coverage: 

(azimuth) +60° 

(elevation) +60° 

Accuracy: 

(range) 500 ft 

(azimuth) 2° 

In-beam targets: 32 

Reliability: 1,600 h MTBF 


Contractor 
Hazeltine Corporation. 


VERIFIED 


AA-300 Radio Altimeter 


The AA-300 radio altimeter consists of RA-315 and 
RA-335 indicators, RT-300 transmitter/receiver and 
AT-220, -221 or -222 antenna. 

The RT-300 transmitter/receiver is a solid-state unit 
offered in three optional configurations for different 
outputs. 

The RA-315 indicator has a servo-controlled pointer 
display of radio altitude up to 2,500 ft. Below 500 ft the 
scale is expanded to enhance readability. There is an 
adjustable decision height bug and an amber decision 
height warning lamp. The RA-335 is similar to the 
RA-315 but is configured for helicopters, having a 
range of O to 1,500ft. Below 200ft the scale is 
expanded to improve readability. 


Specifications 

Dimensions: 

(RA-315 and -335) 3 ATI x 1,143 mm 

(RT-300) 104 x 116 x 281 mm 

(AT-220) 63 x 159 x 142 mm 

Weight: 

(RA-315 and -335) 0.7 kg 

(RT-300) 2 kg 

(AT-220) 0.3 kg 

Power supply: 21-32 V DC, 0.5A 

Accuracy: 

(RT-300) 0-100 ft +3 ft, 100-500 ft +3%, 500-2,500 ft 
+4% 

(RA-315) 0-100 ft +5 ft, 100-500 ft +5%, 500-2,500 ft 
+7% 

(RA-335) 0-100 ft +5 ft, 100-500 ft +5%, 500-1,500 ft 
+7% 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 
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Mode S Transponder 


The Honeywell Mode S transponder incorporates sur- 
face-mount technology, application-specific, large- 
scale integrated circuits and innovative software 
concepts. 

The Mode S transponder accepts preselectable dual 
barometric altitude sources which may be ARINC 429 
or 573 databuses, synchros or Gilham code. An altitude 
comparison function is used with dual Gilham data. 
The central maintenance computer interface adapts 
automatically to the computer system and the 


gor ant | 


The Honeywell Mode S transponder showing (left) the transponder and (right) the contro 


/ panel 


communications protocol used in the aircraft. Flight 
line BITE provides real-time analysis of the transponder 
system component failures for antennas, altitude data 
sources, control panel and transponder. The 10 flight 
leg memory recall capability assists in identification of 
intermittent failures. 

The transponder includes two independent receivers 
and antennas for diversity operation, independent cir- 
cuitry for ATCRBS in Modes A and C interrogation pro- 
cessing, plus software and hardware to support Mode 
S surveillance, Mode S datalink operations and TCAS II 
operations. The software, designed as an integrated 
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package encompassing all Mode S and TCAS func- 
tions, was developed as a system of functionally related 
modules. 


Specifications 

Dimensions: 

(transponder) 124 x 194 x 324 mm 
(control unit) 146 x 57 x 127 mm 
Weight: 

(transponder) 6.6 kg 

(control unit) 1.1 kg 


Status 
TSO’d by the FAA in February 1994 either as a stand- 
alone unit or integrated with the Primus II radio system. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Primus 450 and 650 Weather 
Radars 


The Primus 450 and 650 weather radars were intro- 
duced in 1985 as small, advanced and highly reliable 
systems primarily designed for installation in turboprop 
business aircraft. Both systems are compatible with 
Honeywell Electronic Flight Instrument Systems (EFIS) 
and Honeywell Data Nav displays. 

The Primus 650 has a flight plan facility to enable the 
aircraft’s intended route to be superimposed on the 
display. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


The Honeywell Primus 650 weather radar 


Primus 500 ColoRadar 


The Primus 500 is claimed to be the first colour radar to 
combine beacon position and weather-mapping simul- 
taneously. Intended for helicopters and fixed-wing air- 
craft, the three-unit system can interrogate a radar 
beacon and show its position on the control/display 
unit in relation to weather and topography; the beacon 
homing mode is particularly useful in parts of the world 
off normal routes, or for special purpose operations 
such as servicing the offshore oil and gas industry. 

When combined with the Data Nav display systems, 
the Primus 500 can show 120 pages of normal and 
emergency checks, such as take-off drills and engine 
fire procedures, performance tables and other infor- 
mation that can be entered by operators. The system 
also interfaces with a number of long-range navigation 
systems so that flight plans can be displayed on the 
Primus control/display unit, with the waypoints pic- 
torially associated with the range markers and weather. 

Display modes include radar only, beacon and radar 
simultaneously, and beacon only. 


Specifications 

Dimensions: 

(control/display unit) 162 x 162 x 318 mm 
(transmitter/receiver) % ATR short 

(antenna dish size) 12 or 18 in (305 or 457 mm) 


Weight: 

(control display unit) 5.77 kg 
(transmitter/receiver) 8 kg 

(antenna) 4 kg 

Power supply: 28 V DC, 5.6 A 
Frequency: 9.375 GHz 

PRF: 120 MHz 

Peak power: 10 kW 

Scan angle: 60° and 120° 

Tilt control: +15° 

Scan rate: 14 looks/min at 120° or 28 at 60° 
Stabilisation: +380° pitch and roll 

Range: 370 km 

Qualification: TSO C63b (DO-138) Class 7 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Primus 700/701 Series Surface 
Mapping, Beacon and Colour 
Weather Radar 


A three-box system including receiver/transmitter, indi- 
cator and antenna, the Primus 700/701 is compatible 
with certain Honeywell EFIS. Its powerful 10 kW mag- 
netron transmitter has six pulsewidths, seven band- 
widths and four PRFs for maximum performance on all 
ranges in all modes. Ten selectable range scales from 
0.5 to 300 n miles (1 to 556 km) provide optimal range 
scales in every condition. 

Five antenna sizes from 10 to 24 in make the Primus 
700/701 system suitable for any airframe. 

The Primus 700/701 dual EFIS interface capability 
and antenna sweep time-sharing in effect makes two 
radars available to the crew throughout the flight. Each 
crew member can select their own range, mode, gain 
and tilt display on their EHSI. 

With the radar indicator, pilots will have the Honey- 
well features of a variable range mark and azimuth cur- 
sor with digital distance and bearing readouts. A new 
menu function allows the indicator switches to do dou- 
ble duty, controlling infrequently used features such as 
heading display on/off. Without a radar indicator 
installed, the system includes one or more WC-700 
radar controllers. 

Primus 700/701 weather radar features include a 
four-colour display of rainfall intensity. On ranges of 
50 n miles (93 km) or less, turbulence detection shows 
areas where there is moderate or stronger levels of 
turbulence. 

The Honeywell Rain Echo Attenuation Compen- 
sation Technique (REACT) safety feature performs 
three distinct functions. First, it maintains target cali- 
bration by compensating for attenuation caused by 
intervening rainfall. Returns remain properly calibrated 
for the storm behind the storm. Second, REACT 
advises pilots of areas where target calibration cannot 
be maintained even with maximum compensation. For 
those areas, REACT changes the screen background 
to blue, warning that calibration is no longer possible 
and attenuation may be hiding areas of severe weather. 
Third, any target displayed in the blue field will appear 
in magenta to alert the pilot of its probable severity. 

The system also includes Honeywell weather radar 
features of ground clutter reduction and target alert. 

The radar indicator interfaces with Honeywell’s 
LSZ-850 lightning sensor system and Data Nav for 
complete severe weather avoidance, navigation and 
checklist capability. 

High-resolution and high-sensitivity mapping modes 
include three display colours which differ from those 
used for the weather display and pilot-selectable sea 
clutter reduction. Range scales of 0.5, 1, 2.5, 5, 10, 25, 
50, 100, 200 and 300n miles are available and the 
shortest range scale provides a resolution of 55 ft. 

The Primus 701 includes a beacon capability which 
makes low-visibility approaches possible where stan- 
dard navaids may not be available. It also allows air-to- 
air rendezvous. The Primus 701 operates in radar only, 
beacon only or both beacon and radar modes. Beacon 
targets are shown in contrasting colours in weather- 
and ground-mapping modes. 

Primus 700/701 BITE includes comprehensive and 
continuous internal fault monitoring and a menu 
function which allows access to monitor pages. 


A non-volatile memory records internal fault data for 
later retrieval by maintenance technicians. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Primus 708A Radar 


The Primus 708A third-generation weather radar is 
designed around ARINC 708 digital interface and 
installation requirements for flight decks with EFIS dis- 
plays. In its primary mode the system provides a colour 
display of weather within a range of 555 to 592 km. Col- 
ours are shown with equal intensity against a black 
background for visibility in bright ambient light. Red, 
yellow and green show heavy, medium and light pre- 
cipitation and the other colours can be used for ground- 
mapping, turbulence detection or for other multifunc- 
tion display modes. 

The Primus 708A has a solid-state impact diode 
transmitter which has less circuitry and is more reliable 
and easier to maintain in the field than varactor multiple 
chains. Two sets of pulsewidths are employed: one for 
weather-mapping, the other for long- and short-range 
ground-mapping. Receiver bandwidths are matched 
to the transmitter pulsewidths and are automatically 
designated by microprocessor circuits when range 
and mode are selected. Antenna stabilisation is also 
microprocessor-controlled. Optimum ground clutter re- 
moval is obtained by dedicated active circuitry used in 
conjunction with a flat plate, slotted array antenna with 
minimum sidelobe performance. Another feature is 
Rain Echo Attenuation Compensation Technology 
(REACT), which maintains the radar signal at the cor- 
rect level in the presence of intervening precipitation. 


Status 
In production and service. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Display unit for the Honeywell Primus 708A radar 


Primus 800 Radar 


The Primus 800, introduced in 1983, is the first EFIS- 
compatible ColoRadar with Rain Echo Attenuation 
Compensation Technology (REACT), a safety feature 
that displays areas in blue in which distant storms may 
be hidden. The system is aimed at the new generation 
of long-range business and corporate jets and 
turboprops. 

When coupled with an EFIS system and with a smart 
microprocessor-controlled antenna, the Primus 800 
can function in two modes and at two different ranges 
on alternate sweeps of the antenna, updating the radar 
screen and EFIS display. This feature allows the flight 
crew to view simultaneously low-altitude weather 
characterising departure conditions, the display being 
enhanced by Ground Clutter Reduction (GCR) and en 
route weather. 

The system can use 305, 457 or 610 mm diameter 
antennas, each with a digital tilt readout and giving a 


555 km range. The transmitter can operate at four 
pulsewidths for optimum efficiency at a given range. 
Primus 800 is compatible with the Honeywell family of 
Data Nav electronic checklist and real-time navigation 
mapping display systems. The system can be used with 
the Honeywell EFIS. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Primus 870 Turbulence Detection 
Weather Radar 


The Primus 870 turbulence digital radar system is a 
multicolour radar sensor that provides the pilot with tra- 
ditional precipitation displays and turbulence detection 
Capability. The two-box Primus 870 radar features a 
high-power magnetron transmitter. This transmitter’s 
intra-pulse frequency stability is so tight that the cap- 
ability of measuring areas of turbulence is no longer lim- 
ited to the low-power solid-state radars. With the 870’s 
high-power output and short pulsewidth capability, 
even small areas of turbulence are detectable. 

The Primus 870 system incorporates the pulse pair 
processor technique for detecting turbulence up to 
90 km. The 1,300 W transmitter, with range-matched 
pulsewidths, pulse repetition rates and integration 
rates, allows maximum resolution and performance at 
every range, from 10 to 550 km. 

Equally at home in a full EFIS/MFD cockpit or func- 
tioning as a stand-alone weather radar, the Primus 870 
gives the pilot all the tools to analyse the current 
weather situation. Other Primus 870 features include 
off-range target alert that advises the pilot of potentially 
dangerous targets outside the selected range; ground 
clutter reduction that helps determine which targets are 
weather and which are ground clutter; and geometric 
auto-tilt that properly adjusts the antenna tilt angle 
during changes in aircraft attitude. 

Also featured are dual radar controllers for EFIS/ 
MFD installations, data nav compatibility with a dedi- 
cated radar indicator, 305 and 457mm antenna 
options, +15° of manual tilt control with full attitude 
stabilisation and 120°/60° sector scans. 

Rainfall intensity levels are displayed in four brilliant 
colours contrasted against a deep black background. 
Magenta represents areas of severe rainfall, red shows 
heavy rain, yellow represents medium rainfall and 
green indicates light rain. 

The Rain Echo Attenuation Compensation Tech- 
nique (REACT) safety feature allows pilots to chart ar- 
eas where storms may be hidden by intervening rainfall 
attenuation. REACT accomplishes three separate func- 
tions. First, it compensates for the attenuating effects of 
precipitation in order to sustain target calibration. Sec- 
ond, it advises the pilot of areas where target calibration 
cannot be sustained, by changing the normal black 
background to light blue. Third, REACT changes the 
colour of any targets which cannot be calibrated to 
magenta. 

The random air motion of turbulence within the storm 
cell causes a random motion of raindrops readily 
detectable by the Primus 870 radar. This provides the 
capability to alert the pilot to areas of turbulent activity 
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A typical Primus 870 display 


by analysing target changes resulting from water 
droplet motion in the rainfall area. Once detected, the 
turbulent areas are shown on the radar screen in soft 
white. 

The lightning sensor system determines the rate of 
lightning in a geographical area and displays the centre 
of that area with the unique lightning rate symbol. The 
LSZ-850 lightning sensor system accurately displays 
the geographic position and lightning rate of numerous 
storm cells. When used with the Primus 870 radar, the 
lightning sensor system controls can be an integral part 
of the radar indicator or the radar controller for an EFIS/ 
MFD cockpit. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


TCAS II Traffic Alert and Collision 
Avoidance System 


Honeywell’s Traffic alert and Collision Avoidance Sys- 
tem (TCAS II) generates advisory information on targets 
up to 32 km away and can provide this information to 
other TCAS Ilequipped aircraft to co-ordinate 
manoeuvres. The system displays transponder- 
equipped targets in a 22.2 km wide area, from 11.1 km 
ahead to 5.6 km behind. It is designed to handle clos- 
ure rates of up to 1,200 knots and vertical rates of 
10,000 ft/min. TCAS Il computes range, relative alti- 
tude and bearing of nearby transponder-equipped air- 
craft and visually and aurally alerts pilots of potential 
collisions, recommending the least disruptive vertical 
manoeuvre for safe separation. Warning of potential 
collisions occurs at least 20 to 30 seconds before pre- 
dicted convergence, with more warning at higher 
altitudes. 

The Honeywell TCAS II consists of a computer unit, 
Mode S transponder, control panel, resolution and 
traffic advisory displays and antennas. 

The computer unit performs airspace surveillance, 
intruder tracking, traffic display, threat assessment, Col- 
lision threat resolution and TCAS co-ordination. It uses 
data from airframe and other systems to change 
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performance parameters for varying altitudes and air- 
craft configurations. Collision avoidance algorithms 
supplied by the Federal Aviation Administration are 
used to determine whether a tracked aircraft is a threat 
and, if so, the best avoidance manoeuvre. 

The Mode S transponder is specifically designed for 
the air traffic control systems of the 1990s. It performs 
the functions of existing Mode A and Mode C transpon- 
ders and provides data exchange between TCAS- 
equipped aircraft. It also communicates with ground- 
based Mode S sensors which set TCAS sensitivity 
levels based on traffic density. The transponder can 
transmit and receive on either the top or bottom aerial 
to optimise signal strength and reduce interference. 

The control panel selects and controls all TCAS 
elements including the computer, Mode S transponder, 
displays and conventional ATCRBS or second Mode S 
transponder. It includes a transponder failure lamp and 
four-character LED display for transponder codes 
which are set with concentric rotary switches. 

A variety of displays may be used for TCAS infor- 
mation. The Traffic Advisory (TA) display may be a flat 
panel integrated display or a Primus 90 or 708A colour 
weather radar indicator. The system will also interface 
with the new generation EFIS. The flat panel display is 
used for both TA and Resolution Advisory (RA) infor- 
mation. This unit offers increased display quality with 
less power, weight and volume than a conventional 
CRT. The colours used in TCAS are amber for traffic 
alert, red for resolution advisory and blue for non- 
hazardous traffic. 

The directional antenna features electronic sidelobe 
suppression and amplitude ratio tracking. The low- 
profile four-element antennas are mounted on the top 
and bottom of the fuselage and are capable of trans- 
mitting in four selectable directions and receiving omni- 
directionally. The antenna transmits at 1,030 MHz and 
receives at 1,090 MHz. 


Specifications 

Dimensions: 

(receiver/transmitter unit) 191 x 194 x 324.1 mm 
(control panel ) 146 x 57.1 x 127 mm 
(TA/RA/VSI display) 83 x 83 x 184.1 mm 
(XS-852 Mode S transponder) 85.8 x 127 x 355.6 mm 
(XS-910 transponder) 123.9 x 194 x 324.1 mm 
(antenna) 236.1 x 19 mm (above fuselage), 
236.1 x 76.2 (below fuselage) 

Weight: 

(receiver/transmitter unit) 12.3 kg 

(control panel) 1.1 kg 

(TA/RA/VSI display) 1.8 kg 

(XS-852 Mode S transponder) 5 kg 

(XS-910 Mode S transponder) 6.6 kg 

(antenna) 0.5 kg 


Status 

Certified for aircraft such as the Gulfstream IV, BAe 800 
and 1000 and Canadair’s CL-601-3A. Selected by 
British Airways for its European fleet of 120 aircraft in 
February 1996. Also ordered by Quantas and Saudia. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


UPDATED 


AN/APN-59E(V) Search Radar 


The APN-59E(V) was developed in the late 1970s to 
replace the earlier AN/APN-59B with improved per- 
formance and reliability for a variety of retrofits. The 
X-band radar was tailored to a closely defined mission 
profile with unusually stringent quality assurance 
demands. For example, component selection was 
made on the basis of anumber of engineering and data- 
bank recommendations such as the Government/ 
Industry Data Exchange Program and the resulting sys- 
tem has been verified by rigorous testing to Advisory 
Group on Reliability of Electronic Equipment (AGREE) 
type testing. MTBF is given as 219 hours. 

The principal modes are search, navigation, weather- 
mapping and beacon homing. To accommodate all 
these the operator can choose pencil or fan beam with 
a variety of pulse lengths and repetition rates; the 
system can be set up for angle sector or 360° scan. 


All LRUs are interchangeable with those of the AN/ 
APN-59B so that separate stocks of spares are not 
needed for flight line support and gradual upgrading of 
a system can be accomplished over a period of time 
and without aircraft stand-down. 

Alternative configurations range from single 
azimuth/range displays, driven by the radar as an 
independent system, to more complex installations 
with up to three displays. Where requirements are 
particularly critical the system can be connected to a 
compass and a dead-reckoning computer for the most 
accurate navigation fixes. The weight of a typical 
configuration is about 84 kg. 


Status 

In production under US Air Force contract to retrofit 
Lockheed C-130, Boeing C/KC-135 and RC-135 fleets, 
and C-130 fleets of certain other air forces. 


Contractor 
Honeywell Inc Military Avionics. 


VERIFIED 


AN/APN-171 Radar Altimeter 


For over 25 years, US Navy helicopters have been flying 
with the APN-171 (HG9000) as their standard altimeter. 
Many functions are available with this system including 
low-altitude warning, radar altitude warning set input, 
aircraft rate, aircraft altitude errors and landing gear 
warnings. 

Three basic Honeywell AN/APN-171 radar altimeter 
systems are currently available: the HG9010 is a 0 
to 1,000 ft system, the HG9025 is a O to 2,500 ft 
system and the HG9050 is a 0 to 5,000 ft system. 
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All AN/APN-171 systems are available with standard or 
special output signals to represent a particular altitude 
range. 


Specifications 

Dimensions: 337 x 194 x 125 mm 
Weight: 6.1 kg 

Power supply: 115 V AC, 400 Hz, 10 VA 
Altitude: 

(HG9010) 0-1,000 ft 

(HG9025) 0-2,500 ft 

(HG9050) 0-5,000 ft 

Accuracy: +5 ft +3% 


Status 

In production and service as standard on all US Navy 
helicopters. A modification kit is available to upgrade 
existing systems. 


Contractor 
Honeywell Inc Military Avionics. 


VERIFIED 


AN/APN-194 Radar Altimeter 


The AN/APN-194 radar altimeter is standard on all navy 
fixed-wing and high-performance aircraft including the 
F-14 and F/A-18. Functions include low-altitude 
warning, radar altitude warning set input, aircraft rate, 
aircraft altitude errors, landing gear warnings and both 
analogue and digital outputs. 

Several height indicators interface with the APN-194. 
The AN/APN-194 was introduced in the early 1970s as 
a form, fit and function replacement for the AN/ 
APN-141 and Honeywell has now produced over 8,000 
of these altimeters. Since then, the AN/APN-194 has 
been upgraded twice, incorporating a_ solid-state 
transmitter and producibility enhancements. 

Options include transmitter power management. The 
AN/APN-194 can interface with up to four height 
indicators. 


Specifications 

Dimensions: 185 x 97 x 82 mm 
Weight: 

(radar altimeter) 2 kg 

(height indicator) 0.7 kg 

Power supply: 115 V AC, 400 Hz, 25 W 
Frequency: 4,400 MHz 
Transmit power: 5 W 

PRF: 20 kHz 

Pulsewidth: 0.02 or 0.20 ms 
Altitude: 0-5,000 ft 

Accuracy: +3 ft +4% 


Status 
In production and in service as standard on all US Navy 
fixed-wing high-performance aircraft. 


Contractor 
Honeywell Inc Military Avionics. 


VERIFIED 


AN/APN-209 Radar Altimeter 


The AN/APN-209 radar altimeter is standard on all US 
Army helicopters. Functions include transmitter power 
management, low- and high-altitude warnings, NVG- 
compatibility, analogue and digital outputs and inte- 
gration of indicator, receiver and transmitter. For more 
installation flexibility, a version of the AN/APN-209 with 
the transmitter/receiver separate from the indicator is 
available. 

Honeywell has produced over 9,000 AN/APN-209 
altimeters. It was introduced in the early 1970s and, 
since then, has been upgraded twice, incorporating a 
solid-state transmitter and producibility enhancements. 

Options include MIL-STD-1553B databus, voice 
warning and LPI enhancements. 


Specifications 

Dimensions: 

(receiver/transmitter) 145 x 83 x 83 mm 
(indicator/receiver/transmitter) 199 x 83 x 88 mm 
Weight: 

(receiver/transmitter) 1.4 kg 
(indicator/receiver/transmitter) 1.9 kg 


The Honeywell HG7500 radar altimeter 


Power supply: 28 V DC, 25 W 
Altitude: 0-1,500 ft 
Accuracy: +3 ft +3% 


Status 
In production and in service as standard on all US Army 
helicopters. 


Contractor 
Honeywell Inc Military Avionics. 


AN/APN-224 Radar Altimeter 


The APN-224 was developed specifically for Strategic 
Air Command’s Boeing B-52 and meets the nuclear 
hardening and high-reliability specifications of that air- 
craft. The system’s performance and ability to with- 
stand severe environments led to its selection by the US 
Air Force for the B-1B. The APN-224 has also been 
selected for the US Air Force’s A-10 and the US Air 
National Guard’s F-16. 

Functions of the AN/APN-224 include nuclear hard- 
ness, aircraft rate, blanking pulse and both digital and 
analogue outputs. 

A modified version of the AN/APN-224, which has a 
MIL-STD-1553B databus, has been developed for the 
F-16 LANTIRN aircraft. 


Specifications 
Dimensions: 

(B-52) 213 x 127 x 86 mm 
(F-16) 213 x 160 x 102 mm 
Weight: 

(B-52) 2.1 kg 

(F-16) 3.6 kg 

Power supply: 115 V AC, 400 Hz, 45 VA 
Altitude: 

(B-52) 0-5,000 ft 

(F-16) 0-10,000 ft 
Accuracy: +5 ft +4% 


Status 
In service on B-52, B-1B and F-16 LANTIRN aircraft. 


Contractor 
Honeywell Inc Military Avionics. 


HG7170 Radar Altimeter 


The HG7170 radar altimeter is a dual-redundant alti- 
meter system. Functions of the HG7170 include MIL- 
STD-1553B databus, aircraft rate, transmitter power 
management, full BIT monitoring, continuous BIT, iso- 
lated grounding, nuclear event detector and nuclear 
hardness. 


Specifications 

Dimensions: 338 x 193 x 155 mm 
Weight: 5.7 kg 

Power supply: 28 V DC, 38 W 
Altitude: 0-5,000 ft 

Accuracy: +2 ft +4% 


Contractor 
Honeywell Inc Military Avionics. 


HG7500/HG8500 Series Radar 
Altimeters 


The HG7500 and HG8500 radar altimeter systems are 
the smallest available in the DoD inventory. Some of the 
HG7500 configurations available include analogue 
and/or digital altitude, altitude trips and ARINC 552A. 
The JG107X height indicator interfaces with the 
HG7500 and HG8500. 

The HG8500 is a form, fit and function replacement 
for the HG7500. It has a solid-state transmitter and 
gallium arsenide receiver, and has been qualified to 
very stringent environmental and EMI requirements. 

Options available on the HG8500 include transmitter 
power management, low-altitude performance in poor 
antenna installations and unique outputs to meet exist- 
ing field applications. 


Specifications 

Dimensions: 137 x 83 x 83 mm 
Weight: 1.3 kg 

Power supply: 28 V DC, 16 W 
Altitude: 

(HG7502/HG8502) 0-2,500 ft 
(HG7505/HG8505) 0-5,000 ft 
(HG7508/HG8508) 0-8,000 ft 
Accuracy: +3 ft +3% analogue altitude 
+3 ft +1% digital altitude 


Status 
In service on various helicopters and commercial 
airliners. 


Contractor 
Honeywell Inc Military Avionics. 


UPDATED 


HG7700 Series Radar Altimeters 


The HG7700 is specifically designed for the low-cost 
high-performance requirements of tactical manned and 
unmanned vehicles. The HG7700 features automatic 
test capability, noise immune tracker and low power 
consumption. Available options include digital output, 
transmitter power management and _ integrated 
antenna. 


Specifications 

Dimensions: 194 x 95 x 72 mm 
Weight: 1.55 kg 

Power supply: 28 V DC, 12 W 
Altitude: 

(HG7702) 0-2,500 ft 

(HG7705) 0-5,000 ft 

Accuracy: +5 ft +3% 


Status 

In production for fighter aircraft, as well as RPVs 
and tactical weapon systems. The HG7705 has been 
selected for the Saab JAS 39 Gripen. 


Contractor 


Honeywell Inc Military Avionics. 


HG9500 Radar Altimeter 


The HG9500 is Honeywell’s newest high-performance 
radar altimeter. With its modular design, the HG9500 


can be configured to meet most conceivable form fac- 
tor requirements, including US Air Force CARA require- 
ments. A Honeywell patent design combines the high 
accuracy and programmable features of pulsed alti- 
meter designs with the sensitivity and LPI advantages 
of coherent systems. Functions include MIL- 


STD-1553B databus, BIT monitoring, aircraft rate, LPI 
and immunity to jamming. 


Specifications 
Dimensions: 213 x 160 x 90 mm 
Weight: 3.2 kg 


USA/RADAR 147 


Power supply: 28 V DC, 35 W 
Altitude: 0-50,000 ft 
Accuracy: +2 ft +2% 


Contractor 
Honeywell Inc Military Avionics. 


AN/APG-63(V) Fire Control Radar 


The AN/APG-63 is the principal sensor for the McDon- 
nell Douglas F-15 Eagle. The system was designed 
around three main objectives: capability, reliability and 
maintainability. Capability is aimed at providing one- 
man operation for the tracking of hostile aircraft at long 
range and close in, in a look-down situation; a clutter- 
free display with all appropriate information, including 
guidance and steering information, on a head-up 
display; simplified controls and co-ordination with 
weapons, and a secondary air-to-ground facility. 

The requirement for the AN/APG-63 called for an 
MTBF of 60 hours, a level never before approached for 
this class of equipment. As a corollary, maintenance 
time would be reduced to about a quarter of that of pre- 
vious systems. High reliability and relatively simple 
maintenance schedules reduce the turnround time. 
This is reflected in the smaller numbers of flight line and 
maintenance personnel needed. This is largely due to 
the use of hybrid and integrated circuits to reduce the 
number of components and to the use of only four 
basic module sizes in the entire system. 

The system comprises nine LRUs: exciter, transmit- 
ter, antenna, receiver, analogue processor, digital pro- 
cessor, power supply, radar data processor and control 
unit. It has a wide look-angle and its antenna is gim- 
balled in all three axes to hold target lock on during roll 
manoeuvres. The clutter-free head-down radar display 
gives a clear look-down view of target aircraft silhouet- 
ted against the ground, even in the presence of heavy 
clutter from ground returns. This look-down, shoot- 
down ability is achieved by using both high and 
medium PREs, by digital data processing and by using 
Kalman filtering in the tracking loops. The system’s 
gridded travelling wave tube permits variation of the 
waveform to suit the tactical situation. 

False alarms are eliminated, regardless of aircraft alti- 
tude and antenna look-angle, by a low-sidelobe 
antenna and frequency rejection of both ground clutter 
and vehicles moving on the ground, so that only real 
targets are displayed. 

Primary controls for the multimode, pulse Doppler 
X-band radar are located on the control column, allow- 
ing the pilot to keep his head up during fast-moving situ- 
ations. Three special modes are provided for close in 
combat: supersearch, vertical scan and boresight. 
These enable automatic acquisition of, and lock on to, 
targets within 18.5 km. In the supersearch mode the 
radar locks on to the first target entering the head-up 
display field of view. In the vertical scan mode the radar 
locks on to the first target that enters an elevation scan 
pattern at right-angles to the aircraft lateral axis. In the 
boresight mode the antenna is directed straight anead 
and the radar locks on to the nearest target within the 
beam. In all tracking modes the target position is dis- 
played onthe HUD if the target is within the field of view. 
This greatly increases the range of visual detection. 

The ability to handle equally effectively both closing 
and opening look-up and look-down situations is the 
result of combining high and medium PRFs. High PRFs 
are necessary to detect targets at long range but are 
not suitable for measuring range because there is insuf- 
ficient time for a pulse to return and be correlated 
before the next one has been transmitted. However, 
medium PRFs that enable accurate range measure- 
ment and elimination of ground clutter do not have the 
power to give detection echoes at long range. The 
APG-63 interleaves, for the first time, both high- and 
medium-PRF waveforms. The key to this technology is 
the substitution of heavy and bulky Doppler filters with a 
digital signal processor. By this means, incoming sig- 
nals are sampled and their frequency content analysed 
by performing Fourier transforms on_ individual 
samples. 

Although designed specifically for the air-to-air role, 
the F-15 has emerged as a potent ground attack fighter, 
and the APG-63 has target ranging for automatic bomb 
release for a visual attack, a mapping mode for navi- 
gation and a velocity update for the inertial navigation 
system. 


An F-15 Eagle fighter with nose radome swung aside to give access to the Hughes AN/APG-63 radar 


The APG-63 is compatible with AIM-12, AMRAAM, 
AIM-7F Sparrow and AIM-9L Sidewinder air-to-air miss- 
iles. Antenna search patterns and radar display presen- 
tations are selected automatically by means of a 
three-position switch on the throttle for the type of 
weapon to be used (medium-range radar homing, 
short-range infra-red missiles or M61 cannon). 

While the eventual reliability goal of 60 hours speci- 
fied by MIL-STD-1781 was met consistently on bench 
tests, in the field, service equipment is currently giving 
about 30 to 35 hours MTBF. 

All APG-63 radars produced since mid-1980 incor- 
porate a programmable signal processor and a high- 
speed digital computer that enables the system to 
respond quickly to new tactics or weapons by changes 
to software rather than extensive hardware modifi- 
cations. This change was introduced with the improved 
F-15C and F-15D models. Aircraft produced before the 
processor was introduced were scheduled to receive it 
as a retrofit item. 

In December 1983 the US Air Force awarded McDon- 
nell Douglas a $274.4 million contract to upgrade the 
control computer and armament control system as part 
of the MultiStaged Improvement Programme (MSIP) 
launched in February of that year. MSIP arose out of a 
McDonnell Douglas study, beginning in June 1982, 
which showed the need to improve the avionics system, 
and specifically the radar, in order to maintain reason- 
able combat superiority over likely adversaries. Radar 
improvements include a memory increase to 1M 
words, a radar data processor speed tripled to 
1.4 Mops and improvements to both transmitter and 
receiver. The outcome of this is the AN/APG-70. 

In March 1984 the F-15 was selected as the US Air 
Force’s new dual-role air control and_ interdiction 
fighter. The upgraded radars for the two-seat F-15E 
version incorporate very high-speed integrated circuit 
technology to increase computational speed and 
improve ECM performance. 


Specifications 

Volume: 0.25 m° 

Weight: 221 kg total 

Number of LRUs: 9 

Frequency: 8-20 GHz band (selectable) 
Transmit power: 12.975 kW 
Reliability: 60 h MTBF 


Status 

In service with the McDonnell Douglas F-15 Eagle. The 
last system was delivered by Hughes in September 
1986, by which time some 1,000 sets had been built, 
including co-production in Japan. Four Lockheed P-3A 
Orions, on loan from the US Navy, have been modified 
to include a Hughes AN/APG-63 radar mounted in the 
aircraft nose, for anti-drug-smuggling operations with 
the US Customs Service. 


The US Air Force plans to upgrade the AN/APG-63 
radars ‘in more than 350 F-15C/Ds at a cost of 
$189.8 million. Flight testing will begin in 1997 with ret- 
rofitting starting in 1999 at the rate of 72 aircraft per 
year. 


Contractor 
Hughes Aircraft Company Radar and Communications 
Systems. 


UPDATED 


AN/APG-65 Multimission Radar 


In the air-to-air role the APG-65 radar incorporates the 
complete range of search, track and combat modes, 
including several previously unavailable in an oper- 
ational radar. Specifically these modes are gun acqui- 
sition (the system scans the head-up display field of 
view and locks on to the first target it sees within a given 
range); vertical acquisition (the radar scans a vertical 
slice of airspace and automatically acquires the first tar- 
get it sees, again in a given range); and boresight (the 
radar acquires the target after the pilot has pointed the 
aircraft at it). In the raid assessment mode the pilot can 
expand the region around a single target that is being 
tracked, giving increased resolution around it and per- 
mitting separation of closely spaced targets. As a gun- 
sight, the radar operates as a short-range tracking and 
lead-computation device using frequency agility to 
reduce errors due to target scintillation. All the pilot has 
to do is to put the gunsight pipper on the target and 
press the firing button. 

Other modes are long-range velocity search (using a 
high-PRF waveform to detect oncoming aircraft at high 
relative velocities); range-while-search (high- and 
medium-PRF waveforms interleaved to detect all- 
aspect targets, not only head-on but at any line of sight 
crossing angle), and track-while-scan which can track 
up to 10 targets simultaneously and display eight. 
When combined with autonomous missiles such as 
AMRAAM, this mode confers a launch-and-leave cap- 
ability and the simultaneous engagement of multiple 
targets. 

In the F/A-18’s air-to-ground role, the APG-65 has six 
modes: terrain-avoidance, for low-level penetration of 
hostile airspace; precision velocity update, when the 
radar provides Doppler signals to update or align the 
aircraft’s inertial navigation system; tracking of fixed 
and moving ground targets; surface vessel detection, in 
which the system suppresses sea clutter by a sampling 
technique; air-to-surface ranging on designated 
targets; and ground-mapping. Two Doppler beam- 
sharpening modes are provided for these air-to- 
ground modes. 
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The US Navy McDonnell Douglas F/A-18 Hornet is equipped with the Hughes AN/APG-65 radar 


During tests in early 1983 the system demonstrated 
(a year ahead of schedule) the 106 laboratory test hours 
MTBF required by contract. Two systems chosen at 
random for a reliability demonstration operated under 
test for a total of 149 hours without a failure. 

All fault-finding is conducted with Built-In Test (BIT) 
which currently operates at module LRU level. The big- 
gest improvement in BIT technology with the AN/ 
APG-65 has been the reduction in false alarm rate. The 
US Navy requirement is to be able to detect and locate 
98 per cent of all radar faults by BIT. The US Navy also 
specifies 12 minutes MTTR, which involves running a 
BIT test, locating the fault, removing and replacing the 
faulty line-replaceable unit and running a BIT check on 
the new unit. 

In its first six months of operation the initial Marine Air 
Group Il at El Toro in California had only six radar engin- 
eers to support a 12 aircraft unit flying 30 hours a 
month. 

Under the terms of an Australian Industrial Partici- 
pation (AIP) programme signed in December 1981, Phi- 
lips Electronics Systems in Australia is engaged in final 
assembly and test of the radar and co-produces the 
data processor. In February 1984 it was announced that 
Marconi Espanola SA had been licensed to build low- 
voltage power supply modules for the radars being 
produced for Spain’s F/A-18s. 


German Air Force F-4F ICE programme 
In May 1985 the German Ministry of Defence chose the 
AN/APG-65 in competition with the Westinghouse (now 
Northrop Grumman) AN/APG-68 as a major element in 
the Improved Combat Efficiency (ICE) programme for 
the German Air Force McDonnell Douglas F-4F 
Phantom. 

The new radar displaces the 1960’s design West- 
inghouse (now Northrop Grumman) AN/APQ-120 in the 
F-4F, the limitations of which have become evident in 


the past decade; significantly, the AN/APQ-120 cannot 
detect air targets in ground clutter because it does not 
have the Doppler velocity information needed for MTI, 
nor can it track multiple targets. Reliability will also ben- 
efit. The AN/APG-65 will be used in conjunction with 
the Hughes AIM-120 AMRAAM. 

The F-4F radar refit programme involves some 110 
aircraft at a cost of $300 million. Daimler-Benz Aero- 
space is the prime contractor for ICE, and initial oper- 
ational capability was set at 1989/90, with the 
programme scheduled for completion in 1992. Daimler- 
Benz will build the radars under licence and ICE will 
also include a Honeywell laser inertial navigation sys- 
tem, GEC Avionics air data computer, Daimler-Benz 
radar display and Hughes cockpit displays. A MIL- 
STD-1553 databus will be incorporated. 


Radar for AV-8B 

A variant of the APG-65 entered service in the AV-8B+ 
with the US Marine Corps and Italian and Spanish 
navies during 1993. 


Specifications 

(APG-65 in F/A-18) 

Volume: <0.126 m° excluding antenna 

Weight: 154.6 kg 

Number of LRUs: 5 

Frequency: 8-12 GHz 

Antenna: low sidelobe planar array with fully balanced 
direct electric drive replacing hydraulics and mechan- 
ical locks of previous systems 

Transmitter: liquid-cooled, contains software program- 
mable gridded travelling wave tube amplifier 
Receiver: contains A-D converter 

Radar-data processor: general purpose with 250 k 
16-bit word bulk-storage disk memory 

Signal processor: fully software-programmable, runs 
at 7.2 Mops 


The Harrier Il+ is equipped with the Hughes AN/APG-65 radar 


Reliability: 120h MTBF. Built-in test equipment 
detects 98% of faults and isolates them to single 
replaceable assemblies that can be changed in 12 min 
without adjustments or setting up 


Status 

In service with US Navy, US Marine Corps, Canadian 
Forces, Royal Australian Air Force, Spanish Air Force 
and Kuwaiti Air Force McDonnell Douglas F/A-18 air- 
craft, US Marine Corps, Spanish Navy and Italian Navy 
AV-8B Harrier Il+ aircraft and the German Air Force F-4F 
ICE programme. 

Total production rate is about 10 sets a month and 
some 1,239 units have been delivered. In production 
for McDonnell Douglas Harrier Il+ AV-8B aircraft of the 
US Marine Corps (27), Italian Navy (16) and Spanish 
Navy (9). 


Contractor 
Hughes Aircraft Company Radar and Communications 
Systems. 
UPDATED 


AN/APG-70 Radar for the F-15E 


The radar for the two-seat McDonnell Douglas F-15E 
combat aircraft is a substantially improved version of 
the APG-63, designated AN/APG-70. It is also installed 
in a limited number of F-15C/D aircraft. 

By comparison with the earlier system, the APG-70 
has a far greater RF bandwidth, a larger look-down tar- 
get detection range, a one-third increase in MTBF and 
is packaged in eight units instead of nine. Four of the 
LRUs (radar data processor, programmable signal pro- 
cessor, analogue signal converter and receiver/exciter) 
are completely new, while the transmitter and control 
unit have been modified; only the power supply and the 
antenna remain unchanged. The radar uses VLSI tech- 
nology, making the programmable signal processor 
five times faster than previous designs while having 
three times the memory. 

Expanded built-in test is provided, giving unambigu- 
ous fault detection and isolation and the ECCM cap- 
ability is improved to combat new and more advanced 
threats. The system is compatible with existing and new 
missiles such as AIM-7F/M Sparrow, AIM-9 Sidewinder 
and AIM-120 Advanced Medium-Range Air-to-Air Miss- 
ile (AMRAAM), and with 20 mm cannon. 

In the air-to-air role the radar has five search modes: 
range-while-scan with high PRF, medium PREF or inter- 
leaved PRF range-gated high PRF and velocity search. 
The radar also has single-target track, track-while-scan 
and raid assessment track modes and vertical search, 
super search, boresight and auto-guns_ target 
acquisition modes. 

In the air-to-ground role the radar can produce a high 
resolution or a real-beam ground map; the specification 
calls for 2.6 m resolution at 75 km range. There is alsoa 
precision velocity update mode and air-to-ground rang- 
ing. For the future, terrain-following/terrain-avoidance, 
ground moving target track indicator and fixed-target 
track modes are planned. 

In December 1987 Hughes announced a $58 million 
contract to supply a variant of the APG-70 radar as the 
fire control system in the USAF Special Operations 
Force’s AC-130U aircraft. This aircraft, of which 12 have 
been ordered, has a 105 mm howitzer and 25 mm and 
40 mm cannon. Five new air-to-ground modes were 
developed for this application: fixed-target track, 
ground moving target indication and track, projectile 
impact point position, beacon track and a weather 
mode. The existing antenna and signal processor were 
modified and a digital scan converter added to the sys- 
tem. The first system was delivered at the end of 1988 
with production extending until beyond 1991. 


Specifications 

Volume: 0.25 m° 

Weight: 251 kg 

Frequency: 8-20 GHz selectable 
PRF: multiple 

Number of LRUs: 8 

Range: 

(air-to-air) 185 km 

(automatic acquisition) 500 ft-20 n miles 
(ground map) 50 n milest+ 
Resolution: 

(ground map) 2.6 m at 75 km 
Reliability: 80 h MTBF 


Status 
In service in some F-15C/Ds and the F-15E. 

Other variants of the F-15E equipped with a modified 
AN/APG-70 radar have been ordered by Saudi Arabia 
(F-15S) and Israel (F-15l). 


Contractor 
Hughes Aircraft Company Radar and Communications 
Systems. 
UPDATED 


AN/APG-71 Fire Control Radar for 
the F-14D 


In July 1984 the US Navy placed a $984 million contract 
with Northrop Grumman for a major improvement pro- 
gramme for the F-14 Tomcat. Among many airframe, 
engine and equipment changes was an enhancement 
to the radar section of the Hughes AN/AWG-9 weapon 
control system, the new system being designated AN/ 
APG-71. These changes are the result of US Navy con- 
cern to maintain the F-14’s air superiority performance 
well into the 1990s. The upgraded aircraft is known as 
the F-14D. 

Compared with the AWG-9, the APG-71 offers better 
overland performance, expanded velocity search cap- 
ability, a larger target engagement zone, a raid assess- 
ment mode and_- programmable _ electronic 
countermeasures and clutter control features. 

The APG-71 is essentially a digital version of the 
radar section of the AWG-9, with greatly improved ECM 
performance acknowledging the new and vastly more 
sophisticated jamming technologies that have 
appeared since design of the F-14 was frozen. New 
modes include medium PRF all-aspect capability, 
monopulse angle tracking, digital scan control, target 
identification and raid assessment, but the number of 
boxes comes down from 26 to 14. The system also 
employs some of the elements developed by Hughes 
for the new F-15 radar, the AN/APG-70; for example the 
APG-71 has a signal processor which is 86 per cent 
common in modules with that in the APG-70. The 
AWG-9’s transmitter, power supply and aft cockpit tacti- 
cal information display are retained for the APG-71. 

The APG-71 also incorporates non-co-operative 
target identification, by which radar contacts may be 
identified as friendly or hostile, at beyond visual ranges, 
through close examination, at high resolution, of the 
returns; this technique obviates deficiencies and 
ambiguities in IFF equipment. 

The APG-71’s antenna retains the gimbal system of 
the AWG-9 and adds a new array with low sidelobes and 
a guard channel to eliminate sidelobe penetration of 
ground clutter and electronic warfare interference. The 
APG-71 also provides an improved radar master oscilla- 
tor which significantly increases the number of radar 
channels and provides frequency-agile operation, with 
low sidelobes. 

The signal processor has four processing elements 
as against the three found in the APG-70, giving an 
operating speed of 40 Mcops. The radar data pro- 
cessor also has a large degree of commonality with that 
in the APG-70, differing only in the interface cards, and 
operates at 3.2 Mips. 

The aft cockpit digital display for the APG-71 was 
originally developed for the AWG-9 but never put into 
production, while the tactical information display, orig- 
inally designed for the F-106 aircraft, remains largely 
unchanged from the version in the F-14A. Significantly, 
the APG-71’s software is written in Jovial. 


Specifications 
Volume: 0.78 m* 
Weight: 590 kg 


Status 

The first system was delivered to Northrop Grumman in 
the second half of 1989. The first F-14D entered service 
in March 1990. In January 1991 Hughes was awarded a 
contract for $48 million and in March 1991 a further 
$53.822 million to complete production of the AN/ 
APG-71 for the F-14D. Delivery of 55 systems is now 
complete. 


Contractor 
Hughes Aircraft Company Radar and Communications 
Systems. 
UPDATED 


The Hughes AN/APG-70 in a McDonnell Douglas F-15C 


The Hughes AN/APG-71 radar in a Grumman F-14 Tomcat 
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AN/APG-73 Radar for the 
F/A-18E/F 


The AN/APG-73 radar is based on the AN/APG-65, but 
uses new signal and data processors and a revised 
receiver/exciter. Hughes claims this will give the new 
radar more than three times the speed and memory of 
the AN/APG-65 and will make it compatible with an 
electronically scanned antenna. 

Hughes and McDonnell Douglas have been working 
on development of the AN/APG-73 for two years under 
a $223 million contract from the US Navy and Hughes 
has now received a $257 million contract for production 
of the radar for the F/A-18E/F. 


Specifications 

Volume: 

(excluding antenna) 0.126 m* 
Weight: 154 kg 

Frequency: 8-12 GHz 

Number of LRUs: 5 plus antenna 


Status 

In production for new F/A-18C/Ds and the F/A-18E/F 
for the US Navy and Marine Corps. First operational 
units of the AN/APG-73 were delivered in mid-1994. 
The AN/APG-73 has also been specified for 
F/A-18C/Ds ordered by Finland, Malaysia and 
Switzerland. 


Contractor 
Hughes Aircraft Company Radar and Communications 
Systems. 


UPDATED 


AN/APQ-181 Radar for the B-2 


The AN/APQ-181 for the Northrop Grumman B-2 oper- 
ates in the Ku-band (12.5 to 18 GHz) using 21 separate 
modes for terrain-following and _ terrain-avoidance; 
navigation system updates; target search, location, 
identification and acquisition; and weapon delivery. 

The radar is a completely redundant modular system 
which employs two electronically scanned antennas, 
sophisticated software modes and advanced low prob- 
ability of intercept techniques that match the aircraft’s 
overall stealth qualities. 

To meet reliability specifications, B-2 carries two 
complete radars consisting of 10 LRUs each, with all 
but the dual antennas able to function for either or both 
radar units. These LRUs and twin antennas weigh 
953 kg and have a volume of 1.47 m°. Six LRUs are 
symmetrically positioned on the sidewalls of the nose- 
wheel well and the two radar data processors are 
stacked vertically in the aft wall of the well. 

Each 260 kg antenna is mounted in a cavity behind a 
large radome some 8 ft outboard of the aircraft cen- 
treline, just below the flying wing’s leading edges. 
Antenna locations are marked by large, slightly darker, 
rectangular patches visible on the underside of the air- 
craft. The antennas look down and outward. They are 
electronically steered in two dimensions and feature a 
monopulse feed design that is claimed to enable frac- 
tional beamwidth angular resolution. A beam-steering 
computer establishes phase shifter settings based on 
pointing direction commands from the radar data pro- 
cessor. A Smiths Industries motion sensor subsystem 
fitted to the antenna uses a modified strapdown inertial 
platform to measure antenna motion. This allows the 
radar to compensate for motion during synthetic 
aperture radar mode operation. The antenna design 
features its own power supplies, liquid cooling and line- 
replaceable modules. 

The remaining LRUs in the radar are derived from 
other Hughes products used in aircraft such as the 
F-15C/D/E and F/A-18. All radar units communicate 
over a dual-redundant MIL-STD-1553 databus, and are 
hardened to withstand transient radiation and electro- 
magnetic pulse effects. The radar was designed for 
very stringent environmental requirements exceeding 
those of other radars. This is because the vibration 
experienced by a B-2 operating at low altitude is con- 
sidered to be especially severe for equipment because 
of the aircraft’s stiffer, less flexible structure. 


Status 
In production. 


1995 


The Northrop Grumman B-2 bomber carries dual Hughes AN/APQ-181 radars 


Contractor 
Hughes Aircraft Company Radar and Communications 
Systems. 


UPDATED 


AN/AWG-9 Weapon Control 
System for the F-14 


The AN/AWG-9 is the aircraft element of the Phoenix 
AIM-54 air-to-air missile weapon control system in the 
US Navy Northrop Grumman F-14 aircraft. It comprises 
a fire control radar and target illuminating radar, digital 
computer and displays. Provision is also made for the 
automatic exchange of datalink information between 
the AWG-9 and the Naval Tactical Data System (NTDS) 
or Airborne Tactical Data System (ATDS) for target des- 
ignation and other functions. For onboard target acqui- 
sition, the AN/AWG-9 includes a long-range high-power 
pulse Doppler radar. This system has a look-down 
capability which enables it to pick up moving targets in 
the ground clutter that normally obscures targets from 
a conventional radar. 

In addition to its long range, the AN/AWG-9 intro- 
duced, for the first time in an aircraft, the ability to track 
many targets at once with computer-aided selection of 
target priority. The system is designed for consecutive 
launch and simultaneous guidance of up to six AIM-54 
missiles against separate targets, using time-sharing 
techniques for mid-course guidance. 

In addition to the AIM-54, the AN/AWG-9 can be used 
with the AIM-7 Sparrow and AIM-9 Sidewinder, and for 
controlling the M-61 Vulcan 20 mm cannon. 

The radar antenna is a planar slotted-plate array with 
a high aperture efficiency for increased radar range, 


and when it was introduced represented a significant 
step forward in design. 

The pulse Doppler radar represents several years of 
development in transmitter tubes, crystal filters and 
planar-array techniques to enable the long-range 
requirements of the AIM-54 to be met. A low-noise para- 
metric amplifier in the receiver section contributes to 
the long-range capability. Advanced Doppler tech- 
niques make look-down target acquisition possible. A 
flexible high-capacity computer permits simultaneous 
tracking of a large number of targets and aids the radar 
intercept officer in the assignment of priorities and in 
missile firing. 

Target detection, tracking and ranging functions for 
all F-14 air-to-air weapon configurations are handled by 
the AN/AWG-9 radar and it can operate in either pulse 
Doppler or conventional pulse modes. A separate TWT 
provides CW illuminating energy for the semi-active 
homing AIM-7 Sparrow. 

Data processing in the AN/AWG-9 is performed by a 
general purpose digital computer that features high- 
speed operation and a large memory capacity in an 
extremely compact package. The central computer 
keeps track of targets detected by the radar while the 
radar continues to search. Based on a preprogrammed 
logic, the computer evaluates threats, generates steer- 
ing information for the pilot and paints a complete tacti- 
cal situation for the radar intercept officer in standard 
symbology, based on data generated either internally 
or obtained through external links. 

Information from the AN/AWG-9 is displayed on two 
CRTs. A 127 mm diameter unit is used as a multimode 
display for the presentation of raw radar target infor- 
mation and IFF returns. A larger 254 mm unit is used for 
displaying processed data. This includes target track 
information and alphanumeric and symbolic data 


obtained via datalink from other units. This display is 
also used as a computer readout device for the presen- 
tation of computer-generated missile and_ target 
assignments. 


Specifications 
Volume: 0.78 m° 
Weight: 590 kg 


Status 

The AN/AWG-9 radar is operational in US Navy 
F-14A/B aircraft. Hughes delivered the last AN/AWG-9 
weapon control system in August 1988; 695 were prod- 
uced. Production of spares continued until mid-1989. 
The AN/AWG-9 has been replaced by the AN/APG-71 
in the F-14D (see earlier item). 


Contractor 
Hughes Aircraft Company Radar and Communications 
Systems. 


UPDATED 


ASARS-2 Advanced Synthetic 
Aperture Radar System 


The high-resolution ASARS-2 side-looking radar was 
designed for the US Air Force Lockheed TR-1 high- 


The first production antenna of the Hughes 
ASARS-2 synthetic aperture radar being installed 
in the nose of a US Air Force U-2R aircraft 
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A Hughes AN/AWG-9 weapon control system undergoing maintenance on the Northrop Grumman F-14. 
Note the IFF array on the front face of the flat-face antenna 


altitude battlefield surveillance aircraft, and satisfies a 
US Air Force/Army requirement for a standoff intelli- 
gence gathering system. ASARS-2 was launched in 
1977 under the designation AN/UPD-X and first test 
flown on board a Lockheed U-2R reconnaissance air- 
craft in 1981. It is likely that the resolution approaches 
limits set by altitude, residual airframe vibration and at- 
mospheric turbulence. The antenna is V-shaped to en- 
able the ground on either side of the aircraft’s track to 
be surveyed without the aircraft having to manoeuvre. 
Guidance for the ASARS-2 antennas is provided in part 
through several other sensors and information is trans- 
mitted via a datalink to a special ASARS-2 deployable 
processing station on the ground. Here the signals are 
converted into strip-maps and spotlights and are avail- 
able within minutes for air force and army commanders. 

ASARS-2 consists of a search mode for wide area 
ground coverage, featuring both a Moving Target Indi- 
cator (MTI) and a fixed target indicator and a spotlight 
mode for high-resolution coverage of smaller areas 
which can detect fixed targets only. 


In 1988 Hughes was awarded $20 million to develop 
an Enhanced Moving Target Indicator (EMT1) which, in 
part, is designed to add MT to the spotlight mode. This 
entailed software modifications to the ground-based 
processing component and the addition of compo- 
nents in the airborne ASARS-2 receiver/exciter and 
processor control unit. 


Status 
In service with US Air Force Lockheed TR-1 high- 
altitude reconnaissance aircraft. Details of the radar 
remain classified. 

Hughes has also looked at producing a podded ver- 
sion of ASARS-2 for external carriage on US Air Force 
and Navy fighters and aircraft such as the Tornado. 


Contractor 
Hughes Aircraft Company Radar and Communications 


Systems. 


UPDATED 


Model 1044 Altimeter 


The Model 1044 radar altimeter was designed and 
developed to be a low-cost, lightweight, very accurate, 
high-rate production unit. The altimeter transmits and 
receives a very low RF signal that is Phase Shift-Key 
(PSK) modulated using a pseudo-random code. The 
PSK technique was selected because it provides the 
equipment with the capability to measure over a wide 
range of altitudes from 0 to 10,000 ft with low power 
and fewer parts than other types of radar altimeters. A 
commanded built-in test verifies that the unit is oper- 
ational by testing 98 per cent of all the altimeter 
functions. 

The altimeter comprises two subassemblies. The 
microwave subassembly contains a filter board 
assembly and four microwave hybrids: the transmitter, 
receiver, dielectric resonant oscillator and video ampli- 
fier. The microwave hybrids provide increased reliabil- 
ity with reduced parts count. The electronic assembly 
contains an analogue processor, digital processor and 
power supply. 


Contractor 
Litton Guidance & Control Systems. 


Model 2100 Doppler Velocimeter/ 
Altimeter 
The Doppler Velocimeter/Altimeter (DV/A) combines 


both an altimeter and a Doppler velocity sensor into one 
compact package. The DV/A consists of two 


subassemblies: the antenna assembly and the Doppler 
processor board. The antenna assembly is mounted in 
the vehicle structure. The Doppler processor board is 
mounted in a navigation system box. The DV/A 
measures vehicle velocities and slant range. The output 
format to the navigation computer is in RS-422. 


Specifications 

Dimensions: 

(antenna assembly) 170 x 386 x 52.1 mm 
(Doppler processor board) 10 x 235 x 140 mm 
Power: 27 W 

Temperature range: -32 to +71°C 


Contractor 
Litton Guidance & Control Systems. 


Model 3044 Radar Altimeter 


The Model 3044 radar altimeter was designed and 
developed for manned aircraft applications and oper- 
ates from 0 to 10,000 ft. It employs hybrids, application 
specific integrated circuits and MIL-STD-1553B inter- 
face to provide a highly reliable lightweight production 
unit. The altimeter transmits and receives a very low RF 
signal that is phase shift-key modulated using a 
pseudo-random code. The phase shift-key technique 
provides the equipment with the capability to measure 
over the full altitude range using a very low-level RF 
output. 

The altimeter comprises two subassemblies. The 
microwave subassembly contains a filter board 


assembly and four microwave hybrids: the transmitter, 
receiver, dielectric resonant oscillator and video ampili- 
fier. The microwave hybrids provide increased reliabil- 
ity at reduced part count. The electronic subassembly 
contains an MIL-STD-1553B interface, signal processor 
and power supply. The application specific integrated 
circuit incorporated into the signal processor enables 
digital signal processing at a greatly reduced part 
count. 


Contractor 
Litton Guidance & Control Systems. 


AN/APN-217 Doppler Radar 
Navigation Systems 


The AN/APN-217 Radar Navigation System (RNS) is a 
lightweight, low-power, self-contained Doppler radar 
velocity sensor. The RNS unit detects and processes 
Doppler shifted frequency returns from continuous 
wave time multiplexed radar beams to determine three 
orthogonal velocities in aircraft heading (Vh), drift (Vd) 
and vertical (Vz) co-ordinates. The AN/ARN-217 is avail- 
able in -217, -217(V)2, -217(V)3, -217(V)5 and -217(V)6 
models and can accommodate output formats of 
ARINC or MIL-STD-1553 and provides DC analogue 
voltages for driving hover indicators and automated 
flight control systems. Applications encompass heli- 
copters and medium-performance fixed-wing aircraft. 


Specifications 
Dimensions: 164 x 423 x 408 mm 
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Weight: 12.72 kg 

Power supply: 28 V DC, 48 W 

Velocity range: 

(heading) —40 to 350 kt 

(drift) -100 to 100 kt 

(vertical) -4,500 to 4,500 ft/min 

Accuracy: 

(heading) <0.3% over land, <0.4% over water 
(drift and vertical) <0.2% 

Reliability: 15,257 h MTBF 


Status 
The AN/APN-217 is the standard Doppler for US Navy 
and US Marine Corps aircraft. 


Contractor 
Litton Guidance & Control Systems. 


AN/APN-218 Doppler Velocity 
Sensor 


The AN/APN-218 Doppler Velocity Sensor (DVS) is a 
reliable, high-performance, nuclear-hardened Doppler 
radar for fixed-wing aircraft. Usually referred to as the 
Common Strategic Doppler (CSD), it is combined with 
a GroundSpeed Drift Indicator (GSDI) to process digital 
velocity data from the radar and display the ground- 
speed and drift angle. The DVS is an LRU consisting of 
ten Shop Replaceable Units (SRUs). The GSDI is also 
an LRU and consists of three SRUs. 

The AN/APN-218 continuously measures three 
velocities: heading (Vh), drift (Vd) and vertical (Vz). 
These provide accurate in-flight data to navigation 
equipment. It can output data for all three co-ordinates 
from the microcontroller and process it into either 
MIL-STD-1553A or ARINC 575 formats. 


Specifications 
Dimensions: 

(sensor) 636 x 708 x 168 mm 
(GSDI) 146 x 76 x 155 mm 
(CDU) 146 x 152 x 165 mm 
Weight: 

(sensor) 33.18 kg 

(GSDI) 1.5 kg 

(CDU) 3.9 kg 

Power supply: 115 V AC, 400 Hz, 10 VA 
Velocity range: 

(heading) 96 to 1,800 kt 
(drift) +200 kt 

(altitude) up to 70,000 ft 
Reliability: >9,740 h MTBF 


Status 

In production. AN/APN-218 is in service in US Air Force 
Boeing B-52 and KC-135 aircraft. The system is also fit- 
ted to the US Air Force Lockheed C-130 and MC-130 
and has been selected for the C-130J. 


Contractor 
Litton Guidance & Control Systems. 


AN/APN-231 Radar Navigation 
System 


Developed in 1984, the AN/APN-231 is the primary 
navigation system for the US Navy Grumman EA-6B air- 
craft. It also integrates with other equipment including 
the attitude/heading reference system, air data com- 
puter, search radar, ECM sets and flight instruments. 
The system comprises an AN/APN-200 Doppler vel- 
ocity sensor, a CP-1573/APN-231 computer display 
unit and a CV-3780/APN-231 signal data converter. 


Specifications 

Dimensions: 

(data converter) 226 x 259.1 x 426.7 mm 
(velocity sensor) 149.9 x 632.5 x 652.8 mm 
(computer display unit) 152 x 146 x 165 mm 
Weight: 

(data converter) 18.2 kg 

(velocity sensor) 20 kg 

(control display unit) 3.6 kg 

Range: 50-999 kts forwards, 0-200 kts in drift, 
0-5,000 ft/min vertically 

Altitude range: up to 40,000 ft 

Accuracy: 

(velocity sensor) 0.13% +0.1 kt 


Status 
No longer in production. In service in the US Navy 
EA-6B. 


Contractor 
Litton Guidance & Control Systems. 


AN/APN-233 (220) Doppler 
Velocity Sensor 


The AN/APN-233 can be used either as a single unit 
velocity sensor providing outputs to other aircraft sys- 
tems or with a Control/Display Unit (CDU) and HSI as a 
self-contained navigation facility. It was designed for 
applications in which size, weight, performance and 
reliability are critical factors. 

The APN-220 family evolved from a small, lightweight 
Doppler sensor originally designed for the US Army and 
was subsequently qualified by that service and by the 
US Air Force and the German Air Force. 

An optimum velocity range and near-zone rejection 
are offered for each application. 

The CDU combines the functions of navigation com- 
puter and control/display unit and contains an incan- 
descent alphanumeric display panel and a keyboard for 
entering data and selecting operational modes. Up to 
10 waypoints can be accommodated, and a non- 
volatile scratchpad memory holds critical information 
during power transients or interruptions. 


Specifications 

Typical fixed-wing applications 

Dimensions: 

(sensor) 426 x 291 x 113 mm 

(CDU) 152 x 146 x 165 mm 

Weight: 

(sensor) 9.66 kg 

(CDU) 3.86 kg 

Power supply: 

(sensor) 28 V DC, 28 W 

(CDU) 28 V DC, 30 W 

Output: heading, vertical velocity and groundspeed/ 
drift to aircraft systems, for example AFCS, or to 
CP-1251 and HSI 

Number of waypoints: 10 entered via front panel 
keyboard 

Velocity range (typical system): 

(speed) —40 to 600 kt 

(drift) +150 kt 

(vertical) +5,000 ft/min 

Altitude: up to 50,000 ft 

Accuracy: 

(over land) 0.25% +0.2 kt 

(over sea) 0.3% +0.2 kt 

Self-test: BITE diagnostic program locates faults at first 
line level to 95% confidence 

Reliability: 2,600 h MTBF demonstrated in the Alpha 
Jet 


Status 

In production. The system has been produced for the 
US Navy Grumman C-2A Greyhound and US Marine 
Corps Rockwell OV-10D Bronco observation post air- 
craft. Additional production for the S-2, DHC-5 and 
CH-47 aircraft has been completed. 

The system has been chosen by the German Air 
Force for its Dassault/Dornier Alpha Jet strike/trainers 
as a velocity sensor to provide data to the navigation 
and weapons delivery systems. Versions of the 
equipment have also flown on RPVs and helicopters. 


Contractor 
Litton Guidance & Control Systems. 


AN/APX-92 IFF Transponder 


One of a family of IFF systems produced by Litton, the 
APX-92 is suitable for all types of aircraft, including heli- 
copters. It offers response in Modes 1, 2, 3/C, 4 and C. 
In Mode 4 it operates in conjunction with a Mode 4 
computer to give complete recognition and monitoring 
capability, while for Mode C it interfaces with an appro- 
priate encoding altimeter. The 500 W transmitter and 
the receiver are both all-solid-state and the signal 
processor uses linear and digital circuitry. 


Specifications 
Dimensions: 133 x 146 x 254 mm 


Weight: <4.54 kg 
Power supply: 28 V DC, 55 W 


Status 
In service. 


Contractor 
Litton Guidance & Control Systems. 


AN/APX-101(V) IFF Transponder 


The AN/APX-101(V) diversity IFF transponder is all- 
solid-state and consists entirely of replaceable mod- 
ules. The transponder is housed in a single LRU and is 
mounted in the airframe without the use of shock- 
mounts. Crystal-controlled pulsewidth, discrimination, 
decoding and encoding ensure accurate response to 
interrogations. BIT circuits monitor the critical par- 
ameters of the transponder and provide an immediate 
status indication. 

The transponder operates in Mk XII Modes 1, 2, 3A, 
C and 4. It receives RF interrogations from two antenna 
systems, decodes the interrogation into the proper 
mode, encodes the selected reply and transmits the 
coded RFF reply through the correct antenna. 


Specifications 

Dimensions: 152.4 x 127.3 x 278 mm 
Weight: 6.53 kg 

Power supply: 28 V DC, 65 W 
Frequency: 

(receiver) 1,030 MHz 

(transmitter) 1,090 +1.5 MHz 
Temperature range: —54 to +70°C 
Altitude: up to 100,000 ft 


Status 

In production and standard equipment on A-10, E-3A, 
F-5E, F-15 and F-16 aircraft. Over 3,000 units have been 
ordered and several thousand more are likely to be 
procured over the next 10 years. 


Contractor 
Litton Guidance & Control Systems. 


AN/APX-108 IFF Transponder 


The AN/APX-108 is a single unit, reduced size Mk XIl 
diversity IFF transponder. Using advanced microwave 
packaging, high-speed analogue/digital converters, 
advanced digital signal processing and CMOS LSI gate 
array circuitry, the component count, volume, weight 
and power dissipation of the AN/APX-108 has been 
minimised. It operates in Modes 1, 2, 3A, C and 4. 

Features include a COMSEC appliqué that uses elec- 
tronic key fill to eliminate the requirement for a KIT-1A 
computer. For interface flexibility, the AN/APX-108 can 
be interfaced with either a MIL-STD-155B multiplex bus 
or a C-6280 control box. 


Specifications 

Dimensions: 152.4 x 162.5 x 229 mm 
Weight: 6.4 kg 

Power supply: 28 V DC, 55 W nominal 
Frequency: 

(receiver) 1,030 +0.5 MHz 

(transmitter) 1,090 +0.5 MHz 

Output power: 500 W min at 1% duty cycle 
Temperature range: —40 to +71°C 
Altitude: up to 70,000 ft 

Reliability: 2,500 h MTBF 


Status 
In production and in service. 


Contractor 
Litton Guidance & Control Systems. 


AN/APX-109(V)3 Combined 
Interrogator/Transponder 


The Litton AN/APX-109(V)3 represents a major 
advance in IFF system design. AIMS and STANAG 
requirements are both provided in hardware design 
and system implementation utilises a fully integrated 
system approach, making practical use of advanced _ 
technologies. ’ 
{ 


The AN/APX-109(V)3 is an efficient solid-state design 
that reduces the component count, weight and volume 
of the IFF system significantly. Employing advanced 
signal processing, the AN/APX-109(V)3 offers a prior- 
itised four-channel operation; adaptive thresholding of 
the received video to improve performance in high- 
noise and jamming environments, and a monopulse 
processing of received target video for enhanced 
azimuth accuracy. 


Specifications 

Dimensions: 208 x 150 x 388 mm 
Weight: 13.18 kg 

Power supply: 28 V DC, 150 W 
Frequency: 

(receive) 1,030 +0.2 MHz 
(transmit) 1,090 +0.2 MHz 
Temperature range:—40 to +71°C 
Altitude: up to 70,000 ft 
Reliability: >2,000 h MTBF 


Status 
In production. 


Contractor 
Litton Guidance & Control Systems. 


AN/APX-( )MAT IFF Transponder 


The AN/APX-( )MAT contains, in a single unit, all Mk XIl, 
Mode §S and cryptographic IFF transponder functions 
with either a MIL-STD-1553B multiplex bus or a discrete 
control panel interface. It operates on Modes 1, 2, 3A, 
C, 4 and S. It is compatible with AIMS and STANAG 
requirements and uses advanced microwave pack- 
aging techniques to minimise space and weight. 


Features include a KIV-2 COMSEC appliqué that 
uses an electronic key fill loader to eliminate require- 
ments for a computer and mechanical code loader. 
Mode §S Level 1 is provided as a standard feature, with 
optional growth to levels 2 and 3. 


Specifications 

Dimensions: 136.5 x 136.5 x 212.6 mm 

Weight: 4.55 kg 

Frequency: 

(receive) 1,030 +0.5 MHz 

(transmit) 1,090 +0.5 MHz 

Power output: 27 dBW +2 dB at 1.2% duty cycle 


Contractor 
Litton Guidance & Control Systems. 


OX-72/APX-109(V) Combined 
Interrogator/Transponder 


The OX-72/APX-109(V) combined interrogator/trans- 
ponder is based on a fully integrated system approach 
and employs advanced technologies to provide a sys- 
tem which meets both AIMS and STANAG require- 
ments. The solid-state design utilises advanced 
microwave packaging techniques, surface mount 
devices and CMOS LSI gate array cut-offs to effect sig- 
nificant reductions in component count, weight and 
volume. 

The OX-72/APX-109(V) offers a prioritised four- 
channel AOC, adaptive threshold of the received video 
to improve performance in high-noise and jamming 
environments and monopulse processing of received 
target video to enhance azimuth accuracy. 
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The MIL-STD-1750A processor supports a built-in 
defruiter and statistical reply evaluator, to provide oper- 
ational flexibility and allow optimisation of system par- 
ameters based on mission requirements. The 1750A 
processor also supports built-in test functions, allowing 
the OX-72/APX-109(V) to report up to 97 per cent of its 
critical failures over the MIL-STD-1553B bus. 

The OX-72/APX-109(V) can be interfaced to either a 
mechanically or electronically scanned antenna. 


Status 
In production. 


Contractor 
Litton Guidance & Control Systems. 


TEC-60i Combined Interrogator/ 
Transponder 


The airborne IFF TEC-60i combined _ interrogator/ 
transponder when functioning as an interrogator chal- 
lenges and identifies co-operative active targets. These 
targets are suitably equipped with compatible tran- 
sponders and operate within effective IFF range. The 
unit also functions as a transponder responding to valid 
interrogations. The unit is a compact, lightweight sys- 
tem installed in the equipment bay, with a control panel 
mounted in the aircraft cockpit. Peak output power is 
1 kW. 


Status 
In production and in service. 


Contractor 
Litton Guidance & Control Systems. 


Longbow Radar 


Longbow is a millimetre-wave fire control radar and fire- 
and-forget missile system for the US Army’s McDonnell 
Douglas AH-64D Apache and the British Army WAH-64 
attack helicopters. Longbow is also compatible with the 
Boeing/Sikorsky RAH-66 Comanche reconnaissance/ 
light attack helicopter. 

Designed for low probability of intercept, Longbow’s 
fire control radar rapidly detects, locates, classifies and 
prioritises tanks, air defence units, trucks and aerial tar- 
gets. An integrated radio frequency interferometer 
passively locates and identifies emitting targets. The 
mast-mounted location of these sensors allows the 
Apache to take maximum advantage of terrain- 
masking. The system automatically prioritises targets 
and then hands them off to the Longbow Hellfire modu- 
lar missile system fire-and-forget seeker. The system is 
effective in rain, snow, fog, smoke and battlefield 
obscurants. 


Status 

Longbow was developed by a Lockheed Martin/ 
Northrop Grumman joint venture. Contracts were 
awarded in early 1991 for development of the fire con- 
trol radar and RF Hellfire missile. Full-scale develop- 
ment was completed in early 1995, with initial 
production in 1996. 


Contractors 

Lockheed Martin Electronics & Missiles Company. 

Northrop Grumman Corporation, Electronic Sensors 
and System Division. 


UPDATED 


The Longbow fire control radar is designed to 
provide the AH-64 Apache with an enhanced 
adverse weather capability 
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AN/APG-67(F) Attack Radar 


The AN/APG-67(F) has been developed for retrofitting 
into Northrop F-5 aircraft. 

A significant characteristic of the APG-67 and stem- 
ming from its Modular Survivable Radar (MSR) ances- 
try, is the choice and layout of circuitry to enable the 
system to be updated for new technologies as they 
appear, such as very large-scale integration, without 
having to redesign the LRUs. Growth features can also 
be added in this way. Minimum feature size in the 
custom-designed and -built integrated circuits is about 
5 um. 

In air-to-air missions the system searches for, auto- 
matically acquires and tracks targets in both look-up 
and look-down situations. In its air-to-surface role the 
radar provides real-beam mapping, high-resolution 
Doppler beam-sharpened ground-mapping, and air-to- 
ground ranging. 

The radar data computer is the brain of the system 
and contains two MIL-STD-1750A central processing 
units. One handles the radar mode control via the inter- 
nal databus, permitting interface with the aircraft's mis- 
sion computer, a Litton system. It also conducts built-in 
test functions. The other central processing unit carries 
out radar processing associated with motion compen- 
sation and target tracking and provides a raster scan 
output to the cockpit display. 

The target data processor integrates raw target data 
from the antenna so that reliable reports can be estab- 
lished. The unit incorporates custom large-scale inte- 
grated circuits and their use is considered to be the key 
to what is claimed to be this unit’s exceptional perform- 
ance. The processor performs a variety of functions, 
including fast Fourier transformation, moving target 
indication, pulse compression and motion compen- 
sation, and can operate with variable waveforms and 
bandwidth. The transmitter produces coherent X-band 
radiation from a travelling wave tube and can operate at 
low, medium and high PRFs, with variable power out- 
puts and pulsewidths. The antenna is a flat plate slotted 
array with low sidelobe sensitivity and with +60° scan in 
azimuth and elevation. Scan width is selectable and 
elevation search can be accomplished in 1, 2 or 4 bar 
modes. The receiver has a low-noise front-end to 
maximise detection range. 

The AN/APG-67(F) version for the F-5 retrofit market 
offers a full range of air-to-air capabilities including 
range-while-search out to 148 km, three air combat 
modes and single target track. It also provides a comp- 
lementary set of air-to-ground modes including map, 
expand, Doppler beam-sharpening, freeze and surface 
moving target indication and track over ground or 
rough seas. 

It consists of four LRUs, plus a radar set control, and 
incorporates a MIL-STD-1553B databus interface and 
MIL-STD-1750A computer architecture. There is 
extensive built-in test. 


Specifications - APG-67(F) 
Volume: 0.065 m° 

Weight: 94.8 kg 

Frequency: X-band 

Power: 2,600 VA 

Transmit power: 350 W 

Antenna size: 279 x 711 mm 
Detection range (fighter-size targets): 
(look-down) 39 km 
(look-up) 72 km 

(sea targets, 50 m?) 57 km Sea State 1, 
(max range, all modes) 148 km 
Accuracy (air-to-ground): 15 m or 0.5% of range 
Reliability: design 235 h MTBF 


Status 
In production. Taiwan has selected the APG-67 for its 
Indigenous Defence Fighter project. 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


AN/APQ-113 Attack Radar 


The APQ-113 radar is a multimode nose radar system 
developed in the early 1960s for the F-111A, C and E air- 
craft. It operates at frequencies in the J-band and pro- 
vides both air-to-ground and air-to-air facilities. In the 
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air-to-ground mode the system is used for navigational 
position fixing, all-weather weapon delivery and air-to- 
ground ranging. The air-to-air mode is compatible with 
the AIM-9 Sidewinder missile and provides automatic 
range search, target acquisition and track, with angle 
tracking in a track-while-scan mode. 

The APQ-113 radar is the first of a family of attack 
radars which includes the AN/APQ-114, AN/APQ-144, 
AN/APQ-161, AN/APQ-165 and AN/APQ-169. 


Specifications 

Frequency: 16-16.4 GHz 

Pulsewidth: 2.4, 1.2 or 0.4 us 

PRF: 337, 674 or 2,022 Hz 

Scan width: +10° or +45° 

Range scales: 5, 10, 30, 80, 160 n miles (9,18, 55, 148, 
296 km) 


Status 
In service with the F-111E of the US Air Force and 
F-111C aircraft of the Royal Australian Air Force. 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


AN/APQ-144 Attack Radar 


The AN/APQ-144 is another member of the APQ-113 
family of attack radars and was developed in the late 
1960s for the General Dynamics’ F-111F tactical fighter. 
In addition to the basic features of that family, the radar 
contains a number of improvements. Notable among 
these are the addition of a 0.2 us pulsewidth capability 
and a 2.5 n miles (4.6 km) display range. 

Schemes for adding digital moving target indication 
and K-band transmission capabilities were successfully 
flight tested, but have not been incorporated into the 
service aircraft. A modified APQ-144 radar was built in 
small numbers for the US Air Force Rockwell B-1A stra- 
tegic bomber programme; this system was designated 
AN/APQ-163. 


Status 
In service with US Air Force General Dynamics F-111F. 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


AN/APQ-161 Attack Radar 


Developed for the US Air Force General Dynamics 
F-111F, the APQ-161 is a modification of the 


AN/APQ-144 radar which provides a digital scan con- 
verted television raster display to operate in conjunc- 
tion with the Loral Pave Tack laser designator and 
ranger. 


Status 
No longer in production, but still in service. 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


AN/APQ-165 Attack Radar 


The AN/APQ-165 is a modification of the APQ-113 
radar to suit the requirements of the General Dynamics 
F-111C operated by the Royal Australian Air Force. In 
addition to changes needed for compatibility with the 
Loral Pave Tack laser designator and ranger, the sys- 
tem has been upgraded to operate with the McDonnell 
Douglas AGM-84A Harpoon anti-ship missile. 


Status 
No longer in production, but still in service. 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


AN/APQ-169 Attack Radar 


The family of radars developed for the US Air Force 
General Dynamics F-111 tactical fighter and coming 
under the designations AN/APQ-1 13, -114 and-161 has 
undergone modifications to improve reliability and 
ease of maintenance. In addition to a guaranteed 
MTBF, the AN/APQ-169 incorporates a television raster 
display with scales ranging from 2.5 to 200 n miles (4.6 
to 370 km), the addition of a pulse compression mode 
and the ability to generate and transmit energy pulses 
of only 0.25 us width. 


Status 
In production. 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


AN/APS-138 Surveillance Radar 


AN/APS-138 is the designation for an improved version 
of the AN/APS-125. Martin Marietta was awarded a 


$38 million contract in May 1983 to begin updating the 
APS-125 to APS-138 standards. By that date 84 radars 
had been built for the Northrop Grumman E-2C 
programme. 


Status 

Lockheed placed an order in October 1986 for a single 
AN/APS-138 radar to be fitted to its P-3 AEW 
demonstrator in Spring 1987 (see entries for AN/ 
APS-139 and AN/APS-145). 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


AN/APS-139 Radar 


The AN/APS-139 is a development of the AN/APS-138 
E-2C radar. It improves on the ECCM capability and sur- 
face surveillance and detection of the AN/APS-138. 


Status 
The radar entered service in 1988. 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


AN/APS-145 AEW Radar 


The AP/APS-145 radar is an advanced version of the 
AN/APS-138 radar which is the prime sensor aboard 
the Northrop Grumman E-2C Hawkeye AEW aircraft. 

The APS-145 incorporates modifications developed 
for the APS-138 and -139 radars and has been retrofit- 
ted to all US Navy E-2Cs from 1990. The APS-145 devel- 
opment specifically addresses the problem of overland 
clutter - the present radar is said to perform very well 
over sea and desert, but rapidly degrades as the terrain 
becomes more rugged. To reduce the false alarm rate a 
feature known as ‘environmental processing’ is being 
developed. This adjusts the sensitivity of the radar cell 
by cell, according to the clutter and traffic in each cell. 

To enable large aircraft to be detected at ranges out 
to 648 km, a new lower PREF is used, and to match this 
development the E-2C’s rotodome is slowed from 6 to 5 
rpm. A third PRF is also introduced with the APS-145, 
allowing the radar to operate with different PRFs during 
scanning, to eliminate problems with target blind speed 
caused by single PRF operation. 


Status 
The AN/APS-145 entered service in 1992. 

In August 1992, Martin Marietta (now Lockheed Mar- 
tin) was awarded a contract to provide four systems for 
Taiwanese E-2C aircraft and in January 1995 the US 


The AN/APS-145 surveillance radar has been ret- 
rofitted to US Navy Grumman E-2C Hawkeye AEW 
aircraft 


Navy awarded a long-lead contract for seven E-2C air- 
craft equipped with the AN/APS-145 radar. 

In mid-1991, Lockheed and Northrop Grumman 
announced the intention to develop a hybrid airborne 
early warning and control system based on the AN/ 
APS-145 radar, to be mounted in a C-130. 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


HOWLS Experimental Airborne 
Radar 


The HOstile Weapons Location System (HOWLS) radar 
is an extremely versatile coherent J-band phased-array 
radar, designed to investigate techniques from which 
solutions may be derived for detecting and locating 
fixed tactical targets in a clutter environment. It has 
been developed by Lockheed Martin under the spon- 
sorship of the US Advanced Research Projects Agency 
and management of MIT’s Lincoln Laboratory. 

The key to the radar system is a lightweight, phased- 
array antenna. The antenna system utilises a low-cost, 
highly reproducible phased-array element that com- 
bines the radiating element and PIN diode phase shifter 
in a single integrated structure to minimise weight and 
cost. 

HOWLS has six basic modes of operation. These are 
contextual ground map, fixed-target detection, ground 
moving target detection, low-level Doppler spectrum 
signature analysis, projectile detection and tracking, 
and Doppler beam-sharpening. Through microproces- 
sor control, the radar has mode parameter flexibility 
and is capable of interleaved multimode operation. Sel- 
ectable parameters include antenna scanning pattern 
and rate, PRF, data sampling window position and data 
sampling pattern. The radar is capable of switching 
among parameters in an orderly manner so that up to 
four operating modes can be interleaved. 

Results of the experimental HOWLS programme will 
provide the technology base from which radars for 
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airborne platforms can be configured to meet a variety 
of missions. 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


Multimode Radar for the F-5E 


Lockheed Martin has developed a_ lightweight, 
advanced multimode radar for retrofitting into the F-5E 
aircraft. The equipment operates in the |/J-band, uses 
digital pulse compression and coherent signal inte- 
gration techniques and has a high antenna gain as well 
as low sidelobes. 

The equipment has two main modes of operation, air- 
to-ground and air-to-air, with the antenna scanning over 
+40°, +30° or £10° in azimuth. 

In the air-to-ground mode, facilities include ground- 
mapping up to 148 km range, ground track Moving Tar- 
get Indication (MTI) up to 74km, Doppler beam- 
sharpening to 36km range, air-to-ground ranging, 
radar silent freeze-frame and scale expansion. Similar 
capabilities are possible over the sea, with detection of 
a moving or stationary patrol boat at 57 km range in 
seas of less than 1 m. For high sea states, a coherent 
MTI mode can be selected to detect targets moving at 
over 8 kts. Range resolution is 45 m and accuracy is 
15am 

In the air-to-air mode, facilities include look-up and 
look-down, search and track, air combat automatic 
acquisition in boresight, supersearch and vertical scan. 
In supersearch mode the radar scans the 20 x 20° field 
of view of the HUD; vertical scan is -10 x +40°. In this 
submode, and in boresight, the radar automatically 
locks on to a target and switches to single target track. 
Average detection range against a typical fighter air- 
craft is 56 km in the look-up mode and 35 km in look- 
down. in air-to-air search, angular accuracy is 3 mrad, 
range accuracy is 15m or 1 per cent of range and 
velocity accuracy is 15 m/s or 0.4 per cent of range. 


Specifications 

Volume: 0.06 m? 

Antenna: 279 x 400 mm 
Weight: 104 kg 

Frequency: |/J-band 

Power output: 160 W average 
Reliability: 150 h MTBF 


Status 
In production. 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


AN/UPD-4 Reconnaissance 
System 


The AN/UPD-4 was developed for the US Air Force as a 
successor to the AN/APD-102A. It has since been 
enhanced and designated AN/UPD-8 (see next entry). 
The AN/UPD-4 side-looking radar is an all-weather, 
high-resolution reconnaissance sensor system for the 
airborne collection of tactical and strategic intelligence 
information. Utilising |/J-band radar energy to illumi- 
nate selected terrain swathes, it operates equally well in 
daylight, darkness and adverse weather. 

The AN/UPD-4 consists of an AN/APD-10 synthetic 
aperture radar mounted in the aircraft, a ground-based 
correlator/processor set and test consoles for the main- 
tenance of airborne and ground equipment. Airborne 
datalink transmitters and ground receiving and pro- 
cessing systems are optional additions to provide radar 
information to ground commanders more rapidly than 
the basic system. 

The airborne system includes multi-element, phased, 
linear waveguide antennas individually gimballed for 
left- or right-side operation. Look-angle of the antennas 
iS maintained in flight by a control system that receives 
error signals from the aircraft inertial navigation system 
and gimbal-mounted gyros and accelerometers. 


The frequency converter/transmitter generates the 
stable radio frequency used for phase-locking the radar 
signals and contains the transmit/receive and antenna 
switching components. It also supplies the swept fre- 
quency for modulating the transmitted pulses, ampli- 
fies the reflected signals and converts the received RF 
to IF. The amplifier/modulator is a high-PRF pulse 
amplifier. 

The signal data generator receives information rela- 
tive to aircraft velocity and mode, and uses it to estab- 
lish the radar PRF and generate the basic timing 
reference signals required throughout the system. 

The radar mapping recorder contains the optical, 
electronic and electromechanical assemblies required 
to record the radar video data and associated coded 
data on photographic film. This information is displayed 
on two 127mm CRTs as four intensity-modulated 
traces that are transferred by two mirror assemblies 
and four recording lenses to focus the images on the 
film. Mode strips that convey essential operational 
information and multi-element blocks containing infor- 
mation pertinent to the mission are recorded on the 
film. For datalink operation, an identical recorder is 
used at the correlator/processor on the ground to 
establish a continuous recording/correlation path. Film 


speed is carefully controlled in either application to 
maintain a fixed relationship to aircraft groundspeed. 

The equipment has several modes of operation, pro- 
viding a variety of standoff distances and altitudes and 
the option of recording only Fixed Target Indication 
(FTl) or both FTI and Moving Target Indication (MT). 
Imaging of the terrain at either side can be obtained at 
the discretion of the operator. With datalink-equipped 
systems, the information may be transmitted to a 
ground station in real time for recording and process- 
ing. The final imagery is recorded on 241 mm wide film 
in four channels at a scale of 1:1 million for all modes. In 
the along track direction, targets and terrain features 
are imaged in terms of distance travelled and represent 
true ground separation. In the across track direction, 
the imagery is recorded in slant range or the distance, 
from the aircraft to the target. 


Specifications 
Volume: 0.57 m° 
Weight: 282 kg 
Frequency: |/J-band 
Swath width: 18.5 km 
Range: 55 km 
Resolution: 3 m 
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Status 

In service with McDonnell Douglas RF-4EJs of the 
Japanese Air Self-Defence Force. 


Contractor 
Lockheed Martin SAR Imaging Systems. 


UPDATED 
AN/UPD-8 and AN/UPD-9 
Side-Looking Reconnaissance 
Systems 


The AN/UPD-8 and AN/UPD-9 are updated and 
improved versions of the AN/UPD-4 (see previous 
entry), with much greater range. The AN/UPD-8 is a 
side-looking, synthetic aperture airborne reconnais- 
sance radar system for the US Air Force. The system 
provides an all-weather, day/night, standoff, tactical 
and strategic reconnaissance capability and with its 
extended range antenna pods and airborne datalink 
electronics is the latest ina sequence of Lockheed Mar- 
tin airborne reconnaissance radars. 

Operating in the |/J-band, the system records with 
equal effectiveness during daylight and darkness and 
through periods of adverse weather that would render 
other types of reconnaissance systems ineffective. The 
airborne radar system’s standoff capability, which is 
increased by 60 per cent in the new equipment, allows 
coverage of border regions, harbours and coastal areas 
without violating another nation’s airspace or national 
waters. Maximum range, limited by power, is about 
130 km. At such distances, resolution is 6.1 m in azi- 
muth and 4.6 m in range but resolution increases at 
shorter ranges. At 50 to 90 km the radar resolution is 
3 m, allowing large aircraft to be identified and showing 
clear images of vehicle formations. 

Lockheed Martin has also developed a pod-mounted 
version of the UPD-8. Similar in size to a 1,250 litre fuel 
tank and weighing less than 682 kg, the pod includes 
the main antenna, support electronics and a datalink. A 
version of this pod has been flight tested on an RF-4B 
and is to be supplied for US Marine Corps F/A-18(RC) 
reconnaissance aircraft. The podded system can also 
be installed on an executive jet aircraft. 

Another upgrade of the UPD-4 is the AN/UPD-9 
developed for the US Marine Corps. This is similar to 
the UPD-8, with a datalink, but does not have the long- 
range features. Basic standoff range is about 80 km. 

The airborne sensor part of the overall system, the 
AN/APD-12, operates in eight modes selectable by the 
operator according to aircraft altitude and the distance 
to the target area. The system can record to left or right 
of the aircraft track with the normal antennas or with the 
extended range antennas which are mounted in a cen- 
treline pod. Target information can be transmitted to 
the ground in real time through a datalink or can be 
recorded in flight for later processing on the ground. 
The former facility enables a ground commander, per- 
haps hundreds of kilometres away, to evaluate targets 
while the aircraft continues its mission. 


Specifications 
Volume: 

(UPD-8) 1.305 m? 
(UPD-9) 0.58 m? 
Weight: 

(UPD-8) 93.5 kg 
(UPD-9) 321 kg 
Frequency: |/J-band 
Swath width: 18.5 km 
Range: (UPD-8) 93 km, (UPD-9) 55 km 
Resolution: 3 m 


Status 

In operational service with Israeli Air Force RF-4B air- 
craft. Currently several modified AN/UPD-8 systems, 
designated AN/UPD-14, have been supplied to the US 
Air Force for OC-135 where they have been operational 
in supporting the Open Skies treaty. 


Contractor 
Lockheed Martin SAR Imaging Systems. 


UPDATED 


ASARS-1 Advanced Synthetic 
Aperture Radar 


The radar was specifically designed for side-looking re- 
connaissance for the flight regime of the SR-71 aircraft 
at high altitude and airspeeds in the Mach 3 range. The 
ASARS-1 was the third in a series of radar systems that 
Loral developed and flew on the aircraft since it first 
flew in the mid-1960s. The radar began development in 
the late 1970s and was fielded in 1987. When the SR-71 
programme was terminated in 1990, all ASARS-1 sys- 
tems were returned to storage at the Loral Defense Sys- 
tems facility in Goodyear, Arizona where they are 
currently maintained. 

The ASARS-1 system is divided into four subsys- 
tems: the sensor planning equipment, the airborne 
radar equipment, the ground processing station, and 
the exploitation equipment. The Computer-Aided Mis- 
sion Planning System (CAMPS) is the ground-based, 
computer-driven, sensor planning system that is used 
by the mission planning personnel to input all desired 
target locations and ASARS sensor activation points 
onto a tape. This information is then loaded into the air- 
craft and used by the Reconnaissance Systems Officer 
(RSO) while airborne, to activate the sensor and 
acquire the preplanned targets. The airborne radar sys- 
tems refers to the equipment that is physically installed 
on the aircraft, such as the antenna, transmitter, tape 
recorder, and other Line Replaceable Units (LRUs) 
necessary to collect the radar phase history data of tar- 
gets. The phase history is recorded on high-density 
tape and is stored onboard until landing for processing 
in the Operation Deployable Processing Shelter 
(ODPS). 

‘The phase history data is then processed digitally to 
form an image of the desired target which is then 
passed to a quality control function within the shelter. 
At this point, the target data is passed electronically to 
image analysts at soft-copy workstations who then 
define the required intelligence data from the imagery, 
prepare reports, and send these reports electronically 
to the customer. Should it be required, there is also a 
Laser Beam Recorder (LBR) in the ODPS to develop 
hard-copy imagery of the targets. 

The system has multiple selectable modes of oper- 
ation, dependent on target acquisition requirements. 
The antenna can squint fore and aft and has the cap- 
ability to image in turns without any degradation of the 
resultant imagery. The system is capable of datalink 
operations with ports installed in both the airborne 
portion of the system as well as in the ODPS. 


Specifications 
Wavelength: X-band 
Resolution: <5 m 
Range: >93 km 

Swath width: >9 km 
Size: varies with LRUs 
Weight: 

(signal processor) 500 kg 


Status 

In 1990, after stand down of SR-71 flight operations, the 
US Air Force awarded the ASARS-1 contractor a study 
to implement changes to several sets of the LRUs that 
would enable the system to be used on more conven- 
tional aircraft. This study and LRU changes were com- 
pleted in 1991. In 1992, the US Customs Service took 
over several of the systems and is currently installing a 
modified ASARS-1 airborne system in a Lockheed P-3 
aircraft. Additionally, the 1995 US Defense Appropri- 
ations Budget contained funding to reactivate three of 
the SR-71 aircraft. 


Contractor 
Lockheed Martin SAR Imaging Systems. 


UPDATED 


Loral Advanced Imaging Radar 
System (LAIRS) 
LAIRS is an updated and improved version of the 


Advanced Synthetic Aperture Radar System (ASARS-1) 
that was carried by the SR-71 Blackbird. 


LAIRS is a fully capable radar reconnaissance sys- 
tem which uses the latest synthetic aperture radar tech- 
niques to provide all-weather, day/night intelligence 
information in support of tactical and strategic require- 
ments. LAIRS consists of both airborne and ground 
equipment. This equipment provides functions which 
support mission planning, radar data collection, main- 
tenance of the airborne equipment, real-time data trans- 
fer from the aircraft to the ground equipment, ground 
radar processing and ground image exploitation. 

The design of the LAIRS is such that the specific 
system configuration procured can be tailored to the 
user’s requirements or can be tailored to satisfy individ- 
ual mission requirements. The airborne radar equip- 
ment can include an onboard high-density magnetic 
tape recorder, a real-time datalink, and an in-flight pro- 
cessor and display. The datalink can include an 
optional narrowband uplink to allow ground control of 
the collection of data by the radar system. The ground 
processing equipment can be configured to include 
electronic image outputs of interface to a soft-copy 
exploitation system, image hard-copy generation, and 
generation of computer compatible image products 
such as computer compatible image tapes. The rec- 
ommended image exploitation equipment consists of 
soft-copy image exploitation stations that are designed 
to allow interpreters to make the maximum use of the 
high-quality imagery generated by LAIRS. The number 
of workstations, the management of imagery data, and 
hard-copy image exploitation equipment are a selec- 
tion the user can specify to tailor the exploitation 
equipment to his needs. 

LAIRS provides three imaging modes which produce 
imagery for exploitation purposes and one mode for 
navigation or target detection. The Swath mode is a 
wide swath, high-resolution imaging mode intended for 
area surveillance and is similar to the imaging modes 
provided by other synthetic aperture radar systems. 
This mode generates a 18.5 km swath image with an 
along track extent that is determined by the mission 
plan. The FTI and MTI mode is similar to the Swath 
mode, except that the range extent of the swath is set at 
9.3 km and provides simultaneous detection of moving 
targets and the generation of high-quality images. 

The Navigation mode is similar to the Swath mode, 
except that image data are generally not used for 
exploitation purposes. Instead the radar information is 
processed into a moderate resolution image and dis- 
played to the flight crew when the radar system 
includes the optional in-flight processor. When the 
Navigation mode is used to image a target of known 
location, the flight crew can interact with the radar 
equipment to determine the current navigation error. 
The measured aircraft position location error can then 
be used to correct the aircraft navigation system, pro- 
vided the navigation system has an update capability, 
or the radar can account for the error to ensure that sub- 
sequent collection will cover the desired targets. The 
Navigation mode can be used to search large areas and 
allow the flight crew to designate specific targets for 
imaging using the high-resolution mode, as is usually 
required in a sea surveillance mission. 


Specifications 

Min slant range: 

(Swath mode) <18.5 km 

(FT! & MTI mode) <37 km 

(Nav mode) <18.5 km 

Max slant range: 

(Swath mode) 185 km 

(FT| & MTI mode) 111 km 

(Nav mode) 185 km 

Range swath width: 

(Swath mode) 18.5 km 

(FT| & MTI mode) 9.3 km 

(Nav mode) 18.5 km 

Azimuth swath width: Continuous 
-3 dB impulse response: 3.05 m 


Status 
Under development. 


Contractor 
Lockheed Martin SAR Imaging Systems. 


UPDATED 


{ 


Miniature Synthetic Aperture 
Radar (MSAR) 


The Miniature Synthetic Aperture Radar (MSAR) is an 
all-weather mapping and reconnaissance system for 
UAV and small aircraft applications. Flight testing 
began in 1990. The equipment collects constant- 
geometry imagery in a continuous swath from all alti- 
tudes and standoff distances with UAV and small air- 
craft operations. Resolution of the imagery is remotely 
selectable to 1.5 m or less. Full polarisation imagery is 
provided for each radar band. 

The MSAR electronics package is designed for cool- 
ing by untreated ram air (or cold plate). Two 23 cm? flat 
antennas provide imaging to either side of the air 
vehicle. MSAR employs an inflight digital signal 
processor to produce SAR images at the selected 


resolution in real-time. Digital radar information is 
transmitted in real-time by datalink. 


Specifications 
Wavelength: 

(l-band) 8.6 GHz 

(D-band) 1.35 GHz 

(UHF) 650 MHz 
Resolution: <1.5 m or 3 min range and azimuth 
Swath width: 

(I-tbpand) 7/1,400 m 

(UHF) 200 m 

Max slant range: 3-15 km 
Peak power: 

(l-pand and D-band) 20 W 
(UHF) 30 W 


USA/RADAR 157 


Dimensions: 

(radar) 330 x 394 x 165 mm (0.02 m°) 
(signal processor) 300 x 430 x 100 mm 
Weight: 

(radar) 19.5 kg 

(signal processor) 8 kg 


Status 
Developed for military and commercial UAV and small 


aircraft applications. 


Contractor 
Lockheed Martin SAR Imaging Systems. 


NEW ENTRY 


AN/APQ-150A Radar 


The AN/APQ-150A is a pulsed |/J-band radar system 
for US Air Force AC-130A and AC-130H gunships. It is a 
beacon location and tracking system which operates in 
co-operation with a beacon on the ground. The system 
has been upgraded to remain in service for at least 
another 10 years. 

The two major units of the radar are the receiver/ 
transmit unit and the control indicator. The radar trans- 
mitter contains the antenna positioning functions and 
the antenna, transmitter, receiver and signal processor 
components of the system. The control indicator 
contains the system controls and the display. 


Specifications 
Frequency: 

(transmit) 9,375 MHz 
(receive) 9,310 MHz 
Peak power: 5 kW min 
Accuracy: 2 mils RMS 


Status 
In service on US Air Force AC-130A and AC-130H 
gunships. 


Contractor 
Motorola Inc Government & Systems Technology 
Group. 


AN/APS-94F Side-Looking Radar 


The AN/APS-94F is a side-looking radar carried by the 
US Army OV-1 Mohawk aircraft used for battlefield and 
forward area reconnaissance and surveillance. The 
radar also has survey and mapping applications. The 
main difference between the AN/APS-94F and earlier 
versions is the inclusion of an ECCM capability. The 
installation comprises six main subassemblies: the 
antenna, receiver/transmitter, power supply and 
mount, signal processor, interconnecting box and 
cockpit complex. 

The antenna unit consists of a pod containing two 
slotted waveguide arrays mounted back-to-back on a 
gyrostabilised assembly which pivots at the centre. In 
flight, the antenna arrays are yaw-stabilised to preserve 
the quality of the radar picture. 

The receiver/transmitter is tunable within a portion of 
the radar band. It is located in the Mohawk equipment 
bay with the signal processor and interconnecting box. 
The antenna and other units can be easily removed and 
replaced on the aircraft to permit change of role at short 
notice. Apart from high-power microwave devices and 
certain display components, the APS-94F is of solid- 
state design. 

The cockpit complex consists of the units necessary 
for operator control of the radar, recording and presen- 
tation of the data gathered. Two radar area maps are 
available to the operator. One depicts the entire sensed 
area, including all detected ground targets as though 
they are stationary; this is the fixed target map. The 
other shows moving targets and displays them against 
a suppressed background map of the area to give a 
moving target map. The radar imagery is developed in 
the air using a dry silver film process. 

An area of up to 100 km on each side of the aircraft 
can be mapped when both of the antenna arrays are in 
use. Either one can be selected if it is desired to map 
only one side. A range control determines the width of 


the swath to be mapped and presented on the photo- 
radar map. This control has three settings correspond- 
ing to 25, 50 and 100 km wide scans by each antenna. 
When used in conjunction with the antenna switch to 
select left, right or both arrays, maps corresponding to 
1:250,000, 1:500,000, 1:1 million and 1:2 million can be 
presented on the display. Provisions are made for the 
insertion of markers and other data. 


Status 

The AN/APS-94 is no longer in production but remains 
in service on the US Army OH-1D Mohawk aircraft. It 
has also been fitted in Lockheed P-3 aircraft and the 
UH-1 helicopter. 


Contractor 
Motorola Inc Government & Systems Technology 
Group. 


AN/APS-131 Side-Looking Radar 


The AN/APS-131 is a Side-Looking Airborne Radar 
(SLAR) used for the detection of ships and boats, for 
search and rescue, and for the detection of oil pollution. 
The aircraft installation consists of six main subassem- 
blies: antenna, receiver/transmitter, synchroniser, 
amplifier, recorder/processor/viewer and control unit. 

The antenna unit consists of a pod containing two 
2.44m_ yaw-stabilised, vertically polarised, slotted 
waveguide arrays mounted back-to-back on a gyrosta- 
bilised assembly that pivots at the centre. The remain- 
ing equipment is mounted inside the cabin. The 
synchroniser provides radar timing and control func- 
tions and, based on inputs from the aircraft inertial navi- 
gation system, creates latitude and longitude lines for 
display on the radar imagery. The recorder/processor/ 
viewer contains the components necessary to create 
the film imagery. Video data is impressed on the film by 
applying it to two CRTs as the film is pulled across the 
CRT faces. Typically, each CRT generates an image of 
the earth’s surface on one side of the aircraft. The dry 
silver film is developed in near real time. 

An area of up to 200 km on either side of the aircraft 
can be mapped when both arrays are in use and one 
can be selected if mapping of only one side is required. 
A range control determines the width of the target area 
to be mapped and presented on the photo-radar map. 
This control has four settings corresponding to 25, 50, 
100 and 200 km wide scans by each antenna. When 
used in conjunction with the antenna switch to select 
either left, right or both arrays, maps corresponding to 
four standard scales can be presented on the display at 
1:250,000, 1:500,000, 1:1 million and 1:2 million. Radar 
and aircraft operational data is annotated on the film. 
This data, together with the latitude and longitude 
printed on the film, helps the measurement of map 
co-ordinates for any feature observed on the radar 
image. 


Status 

The AN/APS-131 was developed under contract to the 
US Coast Guard and is in service on HU-25A aircraft. A 
similar radar, the AN/APS-135 is used on the US Coast 
Guard HC-130. 


Contractor 
Motorola Inc Government & Systems Technology 
Group. 


AN/APS-135 Side-Looking Radar 


The AN/APS-135 is a Side-Looking Airborne Radar 
(SLAR) used for the detection of ships and boats, and 
search and rescue and ice patrol in the North Atlantic. 
Apart from the position of the antennas, the system is 
virtually identical to the AN/APS-131. The aircraft instal- 
lation consists of seven main subassemblies: antennas, 
antenna switching unit, receiver/transmitter, synchron- 
iser, amplifier, recorder/processor/viewer and control 
unit. 

The antenna unit consists of two pods mounted 
either side of the aircraft to provide an unobstructed 
view, each containing a 4.88 m horizontally polarised 
slotted waveguide array. In flight the arrays are yaw- 
stabilised to preserve the radar picture quality. The 
remaining equipment is mounted on a pallet inside the 
aircraft for easy removal. The synchroniser provides 
radar timing and control functions and, based on inputs 
from the aircraft inertial navigation system, creates lati- 
tude and longitude lines for display on the radar ima- 
gery. The receiver/transmitter contains the magnetron 
and low-noise receiver. The antenna switching unit 
directs the radiated power to the left or right antenna. 

The process for creation of the film imagery and the 
mapping areas covered is identical to the AN/APS-131. 


Status 

The AN/APS-135 has been developed under contract 
to the US Coast Guard and is currently in service on 
HC-130 aircraft. The AN/APS-131 is used on the US 
Coast Guard HU-25A aircraft. 


Contractor 
Motorola Inc Government & Systems Technology 
Group 


Side-Looking Airborne Modular 
Multimission Radar 


A version of the AN/APS-131/135, the Side-Looking 
Airborne Modular Multimission Radar (SLAMMR), is 
offered internationally for a wide variety of maritime sur- 
veillance and border patrol applications. SLAMMR has 
been delivered, in a maritime surveillance configuration 
on the Boeing 737-200 aircraft, to Indonesia, and also 
to another country in a border patrol configuration ona 
C-130H aircraft. 

SLAMMR can be installed on a wide variety of aircraft 
ranging from the Beech 1900 or Fairchild Merlin IV to 
larger aircraft such as the Fokker F27 Sentinel, 
Gulfstream III, C-130 or Boeing 737. 

The radar is designed for a variety of applications 
such as ice patrol, fishery protection, anti-drug smug- 
gling, mapping and search and rescue. In particular, its 
performance over the sea is sufficiently good to reveal 
details of oil-spills from tankers, and provide maritime 
reconnaissance data to a maximum range of 185 km on 
either or both sides of the aircraft. The sensor uses a 
planar array 2.5 or 5 mlong, mounted below the aircraft 
or along the side of the fuselage, feeding an operator’s 
control/display console. The two antennas are 
arranged to point perpendicular to the aircraft longitudi- 
nal axis. From this position the two antennas can survey 
the sea or ground on either side of the aircraft out to the 
horizon. 

A notable application of SLAMMR is the patrol main- 
tained by the US Coast Guard to provide iceberg warn- 
ing to shipping. Before the advent of side-looking radar, 
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iceberg observations were conducted visually and 
therefore could only be performed in good visibility. 
Now with SLAMMR, the US Coast Guard HC-130 Her- 
cules can maintain a much more consistent monitoring. 


AT 150 ATC Transponder 


The Narco AT 150 transponder is a self-contained 
panel-mounted unit which meets the FAA’s C74c Class 
1A TSO specification for ATC transponders. Featuring 
full 4096 Mode A and A/C code capability up to 
30,700 ft in 100 ft increments, the AT 150 is compatible 
with leading encoding altimeters and blind encoders 
such as the Narco AR 850 altitude reporter. 

The AT 150 is both a transmitter and receiver which 
responds automatically to ground-based radar interrog- 
ation. The transponder reply is displayed on ATC radar 
displays as two short parallel lines which fill in when the 
system squawks ident. 


Specifications 

Dimensions: 159 x 45 x 286 mm 

Weight: 1.68 kg 

Power supply: 14 V DC, 1.6 A or 28 V DC, 1.6 A with 
adaptor 

Power output: 250 W nominal 

Frequency: 

(transmit) 1,090 MHz +3 MHz 

(receive) 1,030 MHz 


Status 
In service. 


Contractor 
Narco Avionics. 


UPDATED 


KWX 56 Digital Colour Radar 


The KWX 56 system is an inexpensive pitch/roll stabil- 
ised digital three-colour radar. 

The system comprises two units: a 5in (127 mm) 
diagonal KI 244 or KI 248 panel-mounted high-contrast 
black matrix display and a KA 126 or KI 128 combined 
antenna/transmitter/receiver. The latter can be stabil- 
ised using a flight director or vertical gyro; the addition 


AN/APN-232 Combined Altitude 
Radar Altimeter 


The Combined Altitude Radar Altimeter (CARA) is an 
advanced technology all-solid-state 0 to 50,000 ft 
FM/CW radar altimeter system operating at a nominal 
frequency of 4.3 GHz. It consists of a receiver/transmit- 
ter, antennas and indicators and offers inherent low 
probability of intercept and anti-jam capability as well as 
conventional analogue and digital outputs for aircraft 
avionic systems. 

Low Probability of Intercept (LPI) performance is 
achieved by control of the power output so that the 
transmitted power is the least amount required for sig- 
nal acquisition and tracking. The system mechanis- 
ation automatically adjusts the required transmitter 
power to maintain normal system operation over 
varying terrain, aircraft altitude and attitudes. The 


The Navcom AN/APN-232(V) CARA system 


Status 
No longer in production. In service on Lockheed C-130 
and Boeing 737 aircraft. 


Contractor 
Motorola Inc Government & Systems Technology 
Group. 


of roll-stabilisation eliminates screen blanking caused 
by ground returns during medium or steep turns. The 
flat plate antenna has a diameter of either 10 or 12 in 
(254 or 305 mm), and can be supplied either unpressur- 
ised or pressurised for altitudes of up to 20,000 and 
50,000 ft (6,100 and 15,200 m) respectively. 

The KGR 356 radar graphics unit combines with the 
KWX 56 to give a self-contained panel-mounted area 
navigation system. With the KGR 356 in the Nav mode, 
the radar can display a weather plot with the superim- 
posed location of the active VORTac and waypoints 
stored in the memory. 


Specifications 

Dimensions: 

(antenna/receiver/transmitter) 254mm diameter x 
160 mm 

(control/indicator) 314 x 159 x 121 mm 

Weight: 

(antenna/receiver/transmitter) 4.27-4.61 kg 
(control/indicator) 3.9 kg 

Power supply: 28 V DC +10%, 3 A max 

Power output: (peak) 7.5 KW nominal, 6 kW min 
Frequency: 9,375 MHz 

Pulsewidth: 3.75 us nominal 

PREF: 109 Hz nominal 

Ranges: 10, 20, 40, 80, and 160 n miles (18.5, 37, 74, 
148 and 296 km) by rotary switch 

Display: conventional colours. In mapping mode red 
becomes magenta, green becomes cyan and yellow 
remains unchanged 

Stabilisation: from KI 256 flight director and ARINC 
standard vertical gyros associated with most autopilot/ 
flight director systems, the KWX 56 can be used with 
Century 41, Century IV, Cessna ARC 400, 800 and 1000 
series autopilots 


Status 
In production and service. 


Contractor 
Narco Avionics. 
UPDATED 


FM/CW technology, operating over a 100 MHz band- 
width, provides inherent spread-spectrum capability 
which further reduces detectability. 

The AN/APN-232 is easily maintained and offers low 
life cycle cost. The equipment incorporates highly 
modular packaging. The assemblies, subassemblies 
and components are 100 per cent screened and tested 
to stringent military standards. Ease of maintenance is 
achieved by using proven microprocessor-based digi- 
tal display fault monitoring. These elements combine to 
produce a predicted system MTBF of greater than 
2,000 hours. Low life-cycle cost is obtained from high 
system MTBF, automatic self-test with fault isolation to 
both the line- and shop-replaceable units and a two 
echelon maintenance concept which maximises the 
use of shop-replaceable units that may be discarded 
rather than repaired. 


1995 


KWX 58 Digital Colour Radar 


The KWX 58 is similar to the KWX 56 but includes 
additional features that are particularly suited to 
turbine-powered aircraft including 592 km range, anda 
‘target alert’ feature to show significant weather beyond 
the display range. Weather plots are shown in green, 
yellow, red and magenta, according to rainfall density, 
on a high-contrast, non-fading black matrix screen. The 
system uses a 254 or 305 mm diameter planar-array 
roll/pitch stabilised antenna radiating 7.5 kW. Narco 
claims that the penetration compensation feature gives 
a more accurate detection of storms behind closer 
areas of rainfall. Display ranges are 5, 10, 20, 40, 80, 
160 and 320n miles (9, 18.5, 37, 74, 148, 296 and 
592 km). The KWX 58 system weighs 8.5 kg. 


Specifications 
Dimensions: 
(antenna/receiver/transmitter) 
160 mm 

(control/indicator) 314 x 159 x 121 mm 
Weight: 

(antenna/receiver/transmitter) 4.27-4.49 kg 
(control/indicator) 3.9 kg 

Power supply: 28 V DC +10%, 3 A max 
Power output: 

(peak) 7.5 kW nominal, 6 kW min 
Frequency: 9,375 MHz +30 MHz 
Pulsewidth: 3.75 ts nominal 

PRF: 109 Hz nominal 


254mm diameter x 


Status 
In production and service. 


Contractor 
Narco Avionics. 


UPDATED 


Specifications 

Dimensions: 

(receiver/transmitter) 88.9 x 160 x 222.2 mm 
(indicator) 82.55 x 82.55 x 104.1 mm 
(fixed-wing antenna) 101.6 x 101.6 x 5.3 mm 
(rotary-wing antenna) 142.2 x 158.7 x 5.3 mm 
Weight: 

(receiver/transmitter) 4.76 kg 

(indicator) 1.13 kg 

(fixed-wing antenna) 0.23 kg 

(rotary-wing antenna) 0.34 kg 

Power supply: 28 V DC, 100 W max 
Accuracy: 

(analogue) +2 ft +2% 

(digital) +2 ft (0-100 ft), 2% (100-5,000 ft), 
+100 ft (5,000-10,000 ft), +1% (>10,000 ft) 


Status 

In production, with over 10,000 APN-232s delivered. 
CARA is the US Air Force’s standard altimeter for pre- 
sent and future aircraft applications and is fitted on the 
A-7D/K, C-5A/B, AC-130A/H, C-130E/H, EC-130E/H, 
HC-130H/N/P, JC-130H, LC-130H, MC-130E/H, 
WC-130E/H, OC-135, C-141B, F-4E/G, RF4-C, F-15E, 
F-16A/B/C/D, F-111, EF-111A, FB-111A, CH-3A/B, 
MH-53J, UH-1N, T-43 and C-17. The US Navy has 
bought CARA for the RF-4B, KC-130E and F16N. The 
international applications include the C-130, F-4, F-5, 
RF-5, F-15, F-16 and F-111. 

Further technology enhancements are in develop- 
ment as kit module replacements to the basic system. 
Among these is a tested capability to track terrain and 
features simultaneously. 


Contractor 
NavCom Defense Electronics Inc. 


AN/APG-76 Multimode Radar 
System 


The AN/APG-76 radar provides a full complement of 
air-to-surface modes for detecting both stationary and 
moving targets, and weapon delivery support for both 
conventional and standoff munitions. It also detects 
and tracks airborne targets in a defensive air-to-air role, 
providing infra-red missile launch support. 

Deployed in a variety of configurations for nose or 
pod-mounted applications, the AN/APG-76  simul- 
taneously produces high-resolution ground maps and 
tracks slowly moving surface targets at a specified 
range of 65 km. However, the AN/APG-76 has prod- 
uced Synthetic Aperture Radar (SAR) maps at ranges 
up to 185 km during actual operation. 

The AN/APG-76 is designed to operate at altitudes 
up to 70,000 ft, although it is usually operated at the 
25,000 ft level for most radar ground-mapping mis- 
sions. It is specified to generate high-quality images 
from 74 km in SAR modes and display up to 148 km in 
real-beam ground map mode during both clear and 
adverse weather conditions. The display allows for 
stepdown from wide area surveillance in real-beam 
through a variety of high-resolution SAR patch sizes 
that provide for precise image detection. SAR modes 
are operational to within +10° of the aircraft velocity 
vector, with the highest resolution mode displaying a 
1.5 x 1.5km patch with 3m range and cross-range 
resolution cells. 

The AN/APG-76 antenna covers +60° azimuth, +30° 
pitch and is stabilised in roll to +110°. Image quality is 
maintained during manoeuvres by incorporation of a 
sensor-based inertial measurement unit that uses an 
advanced motion compensation and antenna steering 
algorithm. The AN/APG-76 can be used in conjunction 
with a variety of datalinks for transmission of real-time 
imagery to other aircraft or ground stations. 


Status 

A modified AN/APG-76 platform has been used to 
demonstrate 3D SAR where colour coding elevation 
data are displayed. Norden is also investigating a side- 
looking antenna for increased target detection cap- 
ability. This system scans electronically in either one or 
two dimensions. 


Contractor 
Norden Systems Inc. 


AN/APQ-156 Radar for the A-6E 


The principal sensor for the US Navy’s Grumman A-6E 
Intruder all-weather attack aircraft, the Norden AN/ 
APQ-148 has been continuously upgraded throughout 
its 30 year service history. It provides guidance for 
terrain-avoidance and target acquisition and tracking. 
The most recent development, designated AN/ 
APQ-156, interfaces with the latest version of the A-6E’s 
Target Recognition Attack Multisensor (TRAM) system. 
As part of the US Navy’s A-6E development pro- 
gramme, Norden is applying synthetic aperture tech- 
nology to the APQ-156 for accurate weapon delivery at 
standoff ranges. 

A variation of the APQ-156 has been built for the B-52 
Offensive Avionics System (OAS) update. It incorpor- 
ates solid-state electronics, with microprocessor-based 
digital computers, to improve the bomber’s navigation 
and weapon delivery and to integrate the Boeing 
AGM-86B air-launched cruise missile. 


Status 
In service. 


Contractor 
Norden Systems Inc. 


UPDATED 


AN/APS-130 Mapping Radar 


The AN/APS-130 radar is a variant of the AN/APQ-148 
system which is used by the US Navy A-6E Intruder all- 
weather attack aircraft. It is employed on the US Navy 
EA-6B EW aircraft. Since this aircraft does not carry 
weapons, the AN/APS-130 uses only the navigational 
features of the APQ-148. The system can provide real- 
time mapping for navigation. 

The radar consists of six LRUs: antenna/receiver, 
transmitter/modulator, control panel, reference signal 
generator, low-voltage power supply and direct view 
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radar indicator. A seventh LRU, the pilot’s horizontal 
display, is also available. 


Specifications 

Frequency: J-band 

Peak power: 60 kW 

Scan: 

(options) continuous sector/single scan (freeze) 
(speeds) 25, 50, 100°/s, stop 


Status 
In production and service. 


Contractor 
Norden Systems Inc. 


UPDATED 


Multimode Radar System 


The Norden multimode radar system is designed to 
provide the McDonnell Douglas F-4 Phantom with 
enhanced air-to-air and air-to-ground capabilities. Air-to- 
air capabilities include look-up, look-down and beacon 
modes. Air-to-ground performance is enhanced 
through the inclusion of real-beam ground map, high- 
resolution synthetic aperture radar and Doppler beam- 
sharpening, ground-mapping, ground moving target 
indication and beacon mode. 

Software enables the multimode radar system to pro- 
vide guidance for future standoff air-to-ground 
weapons and increases air-to-air capability to include 
track-while-scan and raid assessment. A powerful 
clutter suppression interferometer provides a clutter- 
free moving target image. 


Status 

Developed for retrofit in the McDonnell Douglas F-4 
Phantom. Deliveries of 50 sets for Israeli Air Force 
Phantoms are in progress. 


Contractor 
Norden Systems Inc. 


AN/APG-66(V) Series Radars 


The AN/APG-66(V) Series radars are multimode, versa- 
tile systems installed on 16 different airborne platforms 
operating in 20 countries. The APG-66(V) Series pro- 
vides improved performance, functionality, reliability 
and maintainability over its predecessor, the AN/ 
APG-66 which was designed for the Lockheed F-16. 
Over 2,500 of the original version of the radar have 
been produced and deployed worldwide. 

The AN/APG-66(V) Series radar is based on the 
multinational F-16 Mid-Life Update (MLU) APG-66(V)2 
radar. Improvements made to incorporate the latest 
technology include a newly developed signal data pro- 
cessor, higher power transmitter, low-power RF speed 
and sensitivity and faster antenna phase shifting. 

Consolidating the functions of the radar computer 
and digital signal processor reduces system size, 
weight, power and cooling requirements, while provid- 
ing seven times greater processing speed and 20 times 
greater non-volatile memory than the AN/APG-66 sys- 
tem. A Doppler correlator reduces the false alarm rate 
by classifying radar returns as either ground vehicles, 
weather, mutual interference or sidelobe returns. The 
processing and fully programmable graphics capability 
in the signal data processor provides numerous 
options for radar operational mode growth, colour 
display support and growth capabilities to perform 
combined multisensor processing functions such as 
for FLIR or missile warning. 

Significant advantages over the original AN/APG-66 
have been realised, including twice the operational 
range, 40 per cent higher reliability and 16 per cent 
reduction in system weight. A four to one improved 
ground-map resolution has also been achieved. 
Greater situation awareness is provided by Track- 
While-Scan (TWS), Situation Awareness Mode (SAM), 
multitarget track and improved protection against elec- 
tromagnetic interference. Support for multiple employ- 
ment of up to six missiles is provided and the radar is 


compatible with a variety of Beyond Visual Range 
(BVR) air-to-air missiles and anti-ship missiles. 

The radar provides air-to-air and air-to-surface modes 
in all weathers against all-aspect targets in look-up/ 
shoot-up and look-down/shoot-down engagements, 
including high-clutter environments. The flexible multi- 
mode fire control sensor is designed to provide inte- 
grated target and navigation data. Air-to-air modes pro- 
vide the capability to detect and track multiple targets in 
the presence of ground clutter and electromagnetic 
interference. Ajir-to-surface modes provide extensive 
mapping for navigation, target detection, tracking and 
ranging. 

The upgrade of the air-to-air capability of both individ- 
ual aircraft and the F-16 units provides a significant air 
superiority margin that will also include a degree of air 
space management, incorporating both control aircraft 
and ground station datalinks providing real-time target 


information. Operating modes include 10 target TWS, 
Range-While-Search (RWS) look-up and look-down, 
single target track, short-range air combat manoeu- 
vring and two target and multitrack SAM. 

Key radar features in air-to-air are: 

Search and track mode incorporating TWS, RWS 
and SAM functions. SAM offers a better track quality 
than TWS on multitarget track, plus the capability to 
track one or two targets while maintaining RWS scan 
volume. The TWS mode can, in addition to providing 
information on up to 10 targets, provide search 
information on up to 64 other targets. 

Multitargeting capability for up to 10 target tracks, 
two target SAM tracks, single target track and BVR 
engagements. Inclusion of a BVR capability is a key 
point in order to provide MLU modified aircraft with the 
ability to use medium-range radar-guided missiles such 
as Sparrow, AMRAAM and MICA. 


The Northrop Grumman Corporation, Electronic Sensors and Systems Division AN/APG-66 is available in 
several variants 
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Air Combat Manoeuvre (ACM) features automatic 
acquisition of targets at short range in four predeter- 
mined scan patterns. Other information available 
includes the search altitude display which provides a 
reference to the altitude of all radar search returns and 
an indication of target relative groundspeed as well as 
an indication of the target aspect. 

In the air-to-surface mode the APG-66(V)2 radar pro- 
vides a significant improvement in both ground attack 
and anti-ship roles, especially in conditions of extreme 
clutter. Functions exist for the provision of a radar map 
video for target detection and navigation as well as pro- 
viding an improved capability against shadowed or hid- 
den targets. Using the ground-map as a base, the 
APG-66(V)2 is also able to provide an overlay of navi- 
gation and reference points especially for rendezvous 
locations, weapon release points and waypoints. Oper- 
ating modes include real-lbeam map, enhanced 
ground-map, medium and coarse Doppler beam- 
sharpening, fixed target track, ground moving target 
indication and SAM in ground-map interleaved mode. 

Continuous updating of the navigation system is also 
enhanced through air-to-ground ranging which, com- 
bined with mission data information, provides confir- 
mation of reference points along a proposed mission 
route and information regarding terrain-avoidance for 
obstacles in either overfly or avoidance modes that can 
be preprogrammed into the mission data package. 

Additional features include moving ground target 
tracking that can also be superimposed on an 
improved definition ground-map and, in both ground 
and sea modes, the ability to detect and fix on targets in 
open country or at sea. The sea mode provides a cap- 
ability for the accurate detection and tracking of targets 
in both low and high sea states. The long-range sea 
mode provides a detection range reported to be as 
much as 148 km. 

The radar may be readily adapted to a platform 
through expeditious software modifications supported 
by the fast Express software development environment 
and by selecting one of the nine antennas available or 
by resizing the array as necessary. 

Features providing for integration flexibility include 
NTSC and PAL/CCIR video formats, 480 x 480 colour 
video resolution with 64 grey shades or 256 colours, 
fully programmable multifunction displays, MIL- 
STD-1553B remote terminal or bus controller, discrete 
input/output for HOTAS, CW illumination LRU and 
RAM or ECS cooling air capability. 

Possible growth capabilities include weather aware- 
ness, blind let-down, wide swath map at medium 
altitude, terrain-following/terrain-avoidance, synthetic 
aperture radar, internal FLIR, missile warning and ESM 
processing. 


Specifications 

Volume: 

(APG-66(V)1) 0.102 m* 

(APG-66(V)2) 0.097 m? 

(APG-66H) 0.082 m3 

(APG-66T) 0.08 m? 

Weight: 

(APG-66(V)1) 134.3 kg 

(APG-66(V)2) 115.9 kg 

(APG-66H) 107.7 kg 

(APG-66T) 98.4 kg 

Power supply: 115 V AC, 3 phase, 400 Hz, 3,209 VA 
28 V DC, 115 W 

Frequency: 

(APG-66(V)1) 6.2-10.9 GHz 

(APG-66(V)2) 8-10 GHz 

Search angle: 120° (azimuth and elevation) 
Azimuth scan: +10°, +30°, +60° 

Elevation coverage: 1, 2 or 4 bar 

Range scale: 10, 20, 40, 80 n miles (19, 37, 74, 148 km) 
Electronic protection: multiple features, EMI pulse 
editor, fast phase shifting, frequency agility. 
Maintainability: 5 min MTTR 


Reliability: >210h MTBF (over 300h MTBF 
demonstrated) 
Status 


AN/APG-66 variants are currently installed on the F-4, 
F-5, F-16, A-4, AT-3, Sabreliner, Falcon 25, Citation, 
Cheyenne, Hawk 200, Islander, C-131, BAC 111, US 
Navy P-3, Aerostats and special aircraft. More than 
2,300 systems have been produced. 

The initial variants in the AN/APG-66 Series, 
the APG-66T and APG-66H, have been deployed 
in the AT-3 trainer and British Aerospace Hawk 200 


respectively. The APG-66H is currently in production. 

The APG-66(V)1 has been developed for the US Air 
Force. The contract for 270 systems was completed in 
1991. 

Development of the APG-66(V)2 for the MLU F-16 
was initiated in 1992 and 346 are on order, with first 
deliveries in mid-1996. 

The APG-66(V)3 is in production for the Taiwanese 
Air Force F-16 and 157 systems are currently under 
contract. Deliveries began in November 1995. This 
variant has a CW illumination capability for the AIM-7 
Sparrow missile. 

Flight trials for both the APG-66(V)2 and (V)3 radars 
were conducted in 1994. These successfully demon- 
strated doubled operational detection range and false 
alarms reduced by a factor of 10 even in the presence 
of multiradars and severe ECM, simulated six-shot 
AMRAAM and ground-mapping dramatically improved 
to 148 km. Northrop Grumman is also under contract to 
deliver 30 ARG-1 radars - a version of the APG-66(V) 
customised for the A-4. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 
and Systems Division. 


UPDATED 


AN/APG-68 Radar for the F-16C/D 


In August 1980 the US Air Force authorised Westing- 
house (now Northrop Grumman) to develop a substan- 
tially improved fire control radar for the Lockheed 
F-16C/D as part of the MultiStaged Improvement Pro- 
gramme (MSIP), to support the emerging multirole mis- 
sion. The AN/APG-68 radar was designed to expand 
air-to-air capabilities by supporting launch of the 
AIM-120 AMRAAM advanced medium-range air-to-air 
missile from beyond visual range; increased range per- 
formance in existing modes and new modes utilising 
high-PRF waveforms which were previously unavail- 
able. The APG-68 also provides expanded air-to-ground 
capability, including an 8:1 improvement in ground- 
mapping resolution. At the outset, the APG-68 was 
designed with a modular expandable programmable 
architecture to support the US Air Force vision for 
growth and expansion of the F-16 mission as described 
in the MSIP. Major new features included incorporation 
of a fully programmable signal processor and radar 
computer in a single unit, a dual-mode transmitter to 
support high, medium and low PRFs without compro- 
mise and a modular programmable low-power RF unit 
for functional flexibility and maintainability. 

In 1991 the US Air Force conducted a reliability dem- 
onstration programme which verified the APG-68 sys- 
tem reliability at over 161 hours MTBF in field 
operations. This established the APG-68 as the most 
reliable fighter radar in the world, and the first to exceed 
100 flight hours between failures. 

The processor was upgraded again in 1991 with the 
latest digital hardware technology, to increase system 
reliability further and to more than double the process- 
ing capability. The advanced processor was designed 
to operate with the existing software, to allow enhance- 
ment of existing modes and to provide for further 


growth. Physical growth space in the most advanced 
processor provides for new functions such as 
combined radar/EO processor to support the Falcon 
Knight FLIR system. All older APG-68 radars can be 
upgraded to the latest version by simple plug-in 
replacement of the processor without any other hard- 
ware change. With the new processor, the system 
MTBF has increased to over 300 hours. 

The latest version of the processor weighs 28 kg, 
occupies about 0.04 m* and dissipates 1 kW. The new 
radar has more than 25 air-to-air and air-to-ground 
modes. All program instructions are stored in a 1,024 k 
word non-volatile EEPROM memory. The radar compu- 
ter is programmed in the US Air Force-approved high- 
order language, Jovial J73. Initial operational capability 
for the F-16C/D with the APG-68 was in March 1985 and 
radar capability has been continuously upgraded since 
then by US Air Force software programs. 

Special capabilities of the AN/APG-68 include the 
ability to be extensively reprogrammed for growth and 
weapon changes, multiple target awareness, rapid 
response ECCM, high-resolution ground-mapping and 
target identification beyond visual range. 

These new capabilities are enabled by the program- 
mable signal processor and the dual-mode transmitter. 
The former incorporates advanced modular process- 
ing architecture and a reliable high-density solid-state 
memory. The latter supports the best waveform for 
each mode of operation, ranging from low PRF in air-to- 
surface engagements to medium and high PRF for 
long-range air interception. 

In the air-to-air mode, the APG-68 is optimised for all- 
aspect performance, utilising a set of medium-PRF 
modes to provide range and angle data on both open- 
ing and closing targets. A high-PRF velocity search- 
with-ranging mode is also available to provide longer 
range detection of closing head-on targets. Air-to-air 
modes include range-while-search, long-range search 
in medium PRF, track-while-scan, situation awareness, 
velocity search, velocity search-with-ranging, look-up 
search in medium PRF, single target track, raid cluster 
assessment and multiple auto-acquisition air combat. 

The velocity search-with-ranging mode provides 
longer-range detection on closing targets, plus range 
data. In the track-while-scan mode, 10 targets can be 
tracked simultaneously while maintaining search vol- 
ume. In the situation awareness mode, two targets may 
be tracked with single target track accuracy while main- 
taining search volume. Missiles may be launched at 
multiple targets in either the track-while-scan or situ- 
ation awareness modes. Single missile launches are 
supported by the single target track mode. By using 
high-resolution Doppler techniques, closely spaced 
targets can be distinguished and tracked separately. 

In the air combat mode, the radar scans selected air- 
space and automatically acquires the nearest target. In 
look-down situations, where targets are seen against 
the ground, surface targets, such as moving vehicles or 
vessels, are rejected because the radar notches out 
returns with less than a specified threshold velocity. 
This technique ensures that only airborne targets are 
portrayed on the radar scope. 

Air-to-ground performance of the system has been 
improved by an eightfold increase in the ground- 
mapping resolution; substantial spare computing 
power is available for future growth. Air-to-ground 
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modes include real-beam mapping with monopulse 
sharpening, Doppler beam-sharpening and scan 
freeze, sea surface search, beacon homing, ground 
moving target indication, ground moving target track- 
ing and fixed target tracking. Very high-resolution syn- 
thetic aperture radar ground mapping and automatic 
terrain-following are also available. 


Specifications 

Volume: 0.13 m° 

Weight: 172.3 kg 

Frequency: 8-12 GHz 

Transmitter: gridded, multiple peak power travelling 
wave tube 

Antenna: planar array, 740 x 480 mm 

Search range: 

(air-to-air) 160 n miles (296 km) 

(air-to-ground) 80 n miles (148 km) 

Range scales: 10, 20, 40, 80, 160 n miles 

Azimuth scan: +10°, +25°, +30°, +60 ° 

Elevation coverage: 1, 2, 3 or 4 bar 

Number of units: 4 LRUs, all in the nose of the aircraft 
Maintenance: 30 min MTTR 

Reliability: 300 h MTBF 


Status 
In production for the Lockheed F-16C/D, with orders for 
Egypt, Greece, Singapore, South Korea, Turkey and US 
air forces. A version of the APG-68, designated 
APQ-164, forms part of the offensive avionics system in 
the US Air Force Rockwell B-1B. 

Production is expected to continue well beyond the 
year 2000. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 
and Systems Division. 


UPDATED 


AN/APG-77 Multimode Radar 


The AN/APG-77 radar for the F-22 Advanced Tactical 
Fighter (ATF) is an active element, phased-array system 
used for detection and targeting of airborne contacts. It 
will feature an active phased-array antenna operating in 
conjunction with the other sensors and avionics equip- 
ment through a powerful centralised processing sys- 
tem. The processor would control both the antenna 
transmit and receive beam patterns, as well as process 
the received radar data. 

The technology for the APG-77 was derived from the 
Ultra Reliable Radar (URR) project, a US Air Force 
active radar testbed programme that investigated ways 
to improve future radar capabilities and performance, 
with an eye to applications for the ATF and possible 
upgrades to the F-15 and F-16 radars. 

Technology derived from the AN/APQ-164 and the 
URR forms the basis for the ATF radar. A key feature of 
this radar is the Texas Instruments active antenna array 
of about 2,000 low-power Transmit/Receive (T/R) mod- 
ules which are electronically scanned or steered with 
inputs from a computer which calculates the phase 
relationships required to point and shape the radiated 
energy in the desired direction. 

Phase shifting is fast and there is a lower level of radi- 
ation in the sidelobes. There is no spillover energy as in 
feedhorn/reflector antennas. This makes the radar less 
detectable and reduces ground clutter. Using gallium 
arsenide (GaAs) chip technology, Texas Instruments is 
able to integrate both receiver and transmitter elements 
into a single module capable of producing up to 10 W 
of RF power. The active phased-array offers gradual 
reduction in performance should modules fail. 

The powerful centralised processor will be able to 
integrate the operation of the radar with that of other 
sensors and the EW systems in the F-22. It will also inter- 
face the radar with the aircraft weapons systems with 
greater efficiency by linking the two information sys- 
tems more directly. 

AN/APG-77 radar operation is based on the AN/ 
APG-66/68 family of fire control radars in the F-16. It will 
be especially tailored to interface with AMRAAM. The 
F-22 and AMRAAM combination will be able to conduct 
day and night all-weather missions. The radar is 
designed for air superiority and strike fighter missions. 
It provides all-weather, air-to-air and air-to-ground capa- 
bility with advanced dogfight and weapons delivery 
characteristics, along with the ability to detect targets at 


all aspects and altitudes and in heavy clutter. The AN/ 
APG-77 will also have advanced ECCM capabilities. 


Specifications 

Frequency: 8-12 GHz 

Power per antenna module: 10 W 
Reliability: 2,000 h MTBF estimated 


Status 
In final engineering development. Initial production 
approved. 


Contractor 

Northrop Grumman Corporation, Electronic Sensors 
and Systems Division. 

Texas Instruments Inc. 


UPDATED 


AN/APN-241 Airborne Radar 


The AN/APN-241 is a lightweight, fully coherent pulse 
Doppler radar. Based on the Westinghouse (now North- 
rop Grumman) AN/APG-66/68 Series of fire control 
radars, it has been developed to provide colour 
weather and navigation radar capabilities for military 
tanker and transport aircraft. The AN/APN-241 is oper- 
ational on US and Royal Australian Air Forces’ C-130H 
aircraft. 

The AN/APN-241 has five radar modes: weather/tur- 
bulence, predictive windshear, high-resolution ground 
map, skin paint and beacon. The system has three dis- 
play modes: station-keeping, flight plan and Traffic Col- 
lision Avoidance System (TCAS). The system can 
interleave radar modes, allowing the crew to view and 
control separate modes simultaneously while, at the 
same time, overlaying any of the three display modes. It 
is capable of accommodating a crew of two or three. 
The open systems architecture of the AN/APN-241 will 
allow advanced functions such as synthetic aperture 
radar, terrain-avoidance and maritime surveillance to 
be added without significant development costs. 


Specifications 

Antenna size: 610 x 890 mm 
Weight: 

(antenna) 31.8 kg 
(electronics unit) 28 kg 
Frequency: 9.3-9.4 GHz 
Power output: 146 W peak, 11 W average 
Range: 515 km 

Coverage: 

(azimuth) 135° 

(elevation) -15 to +10° 


Status 

The AN/APN-241 is in service on US Alr Force C-130H 
aircraft and selected for the C-130UJ. It is also a can- 
didate for upgrades to numerous tanker and transport 
aircraft worldwide. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 
and Systems Division. 


UPDATED 


AN/APQ-164 Radar for B-1B 


The APQ-164 Offensive Radar System (ORS) was 
designed to equip the Rockwell B-1B. This system is an 
outgrowth of two US Air Force programmes that had 
been in existence for several years. The first of these 
was the Electronically Agile Radar (EAR), started in 
1974, which was aimed at developing the next- 
generation strategic radar. The B-1 took in from EAR 
the fundamental capabilities and functions that were 
needed for a strategic system, together with the 
phased-array technology which enabled those cap- 
abilities to be implemented in the EAR system. 

The second major contributor to the B-1B is the radar 
for the F-16C and D, the AN/APG-68. Key hardware 
technology developed or utilised on the APG-68 pro- 
gramme consists of a dual-mode transmitter allowing 
extensive multimode operation for air-to-ground and 
air-to-air use; a programmable signal processor, a 
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direct outgrowth of the processor development of the 
EAR programme, which allows versatility in the modes 
that may be installed in any given system; and the 
Modular Low Power RF (MLPRF) system, which pro- 
vides all the receiver and stable local oscillator 
functions. 

The APQ-164 radar generates data for navigation, 
penetration, weapon delivery and certain other 
functions, such as air refuelling. 

Air-to-ground modes include high-resolution map- 
ping, real-beam mapping, automatic terrain-following, 
manual terrain-avoidance, velocity update, high-altitude 
calibrate and ground beacon. Air-to-air modes include 
weather mapping, air-to-air beacon and rendezvous 
mode. The system provides for growth to full conven- 
tional standoff capability and a full air-to-air mode 
complement. 

Four modes in the APQ-164 system provide the navi- 
gation capability. The primary mode is a high-resolution 
synthetic aperture radar mapping mode, backed up by 
a real-beam ground-mapping mode. The system also 
detects weather ahead and can display ground beacon 
returns over any radar image. The penetration functions 
of the radar include automatic terrain-following and 
terrain-avoidance. For weapon delivery the radar pro- 
vides two different functions. The first is a velocity 
update mode, similar to a Doppler navigator, which 
generates velocity information for the inertial navigation 
system. Second, there is a high-altitude altimeter func- 
tion that provides a very accurate measure of height 
above ground level. 

The synthetic aperture mode provides the operator 
with a high-resolution image of an area of ground that 
can be chosen by the inertial navigation system or the 
operator. Long-range maps can be made and five differ- 
ent map scales displayed: 0.625 n miles (1 km) on one 
side or 1.25, 2.5, 5 and 10 n miles (2.3, 4.6, 9.2 and 
18.5 km). The synthetic aperture mapping mode 
accepts the co-ordinates of a waypoint from the inertial 
navigation system and makes a map centred on that 
point. To make an image the antenna is electronically 
scanned out in the direction the waypoint should be 
located. The radar transmits a burst of energy, gathers 
data for the image and then switches itself off. At the 
same time, the image is stored in the radar and 
presented on the display unit in a rectangular, ground 
co-ordinate display. 

The radar provides the basic data required for auto- 
matic terrain-following. It scans the ground in front of 
the aircraft and measures the terrain in a range versus 
altitude profile out to 18.5 km and stores that data in the 
radar computer. That profile data is sent via the mul- 
tiplex bus to the terrain-following control unit, where the 
data is used to generate the climb/dive commands. 
This flight profile is then automatically fed into the 
pilot’s flight control system. Since the radar is not con- 
tinuously scanning in terrain-following, a very low 
update rate is utilised helping to reduce the risk of 
detection. This rate is variable and depends upon flight 
altitude, terrain roughness and aircraft groundspeed. 
Under normal conditions updates are made at three to 
four second intervals. However, if the terrain demands 
it, data can be gathered continuously. 

The AN/APQ-164 in the B-1B is a dual-redundant sys- 
tem with two complete and independent sets of LRUs 
except for the phased-array antenna, the first airborne 
application of this technology for combat aircraft. 
Only one channel is used at a time, the other being 
maintained at standby. 

The phased-array antenna is an outgrowth of the 
antenna developed on the EAR programme. It contains 
1,526 phase control modules and allows virtually 
instantaneous beam movement to any point in the 
antenna field of regard. When the radar computer com- 
mands the desired pointing angle, the antenna is physi- 
cally movable to three different positions on a roll 
detent mount. The APQ-164 can therefore look off to 
either side of the aircraft or forward by slewing the 
antenna about an axis. The normal antenna position is 
looking forward. However, when the antenna is slewed 
off to the side, the field of view extends from the aircraft 
nose back to about 105°, permitting a look off to the 
side at an area of interest without having to change air- 
craft heading. Once physically moved to one of the 
three available positions, the antenna is locked into a 
detent. From that fixed spot, the antenna can be 
scanned electronically +60° in azimuth and elevation by 
means of a box on the antenna called the beam- 
steering control, which controls all 1,526 phase 
modules. 
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Specifications 

Weight: 570 kg including both channels 

Frequency: X-band 

Transmitter: gridded, multiple, peak-power travelling 
wave tube, (identical with that on the APG-68 radar) 
Antenna: 1,118 mm x 559 mm phased-array electroni- 
cally scanned antenna 


Status 

In service in the US Air Force Rockwell B-1B bomber; all 
the USAF’s B-1Bs had been delivered by the middle of 
1988. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 
and Systems Division. 


UPDATED 


AN/APY-1/2 Surveillance Radar 
for the E-3 


The principal sensor for the Boeing E-3 Sentry Airborne 
Warning And Control System (AWACS) is the Northrop 
Grumman AN/APY-1/2 developed for surveillance and 
early warning. The radar system, which has a range of 
several hundred miles at the Sentry’s operating alti- 
tude, is mounted back-to-back with a complementary 
Litton AN/APX-103 identification friend or foe second- 
ary surveillance radar antenna. Both are contained ina 
rotodome carried over the rear fuselage. 

The components of the AN/APY-1/2 are grouped in 
three locations in the aircraft: the antenna array and its 
electronics are in the rotodome; the receivers, data pro- 
cessor, radar control and maintenance panel are in the 
main cabin and the transmitter group is in the lower 
fuselage. Together these components contain more 
than 1,000 printed circuit boards and 82,000 electrical 
parts. Total weight is 3,742 kg. 

The 12 principal parts of the radar are: the radar con- 
trol and maintenance panel; radar synchroniser; stable 
local oscillator; transmitter group; rotary coupler; phase 
control electronics; antenna array; microwave receiver; 
analogue receiver; maritime processor; digital Doppler 
processor and radar data correlator. 

The system works at S-band (10 cm) frequencies and 
has six operating modes. Every scan can be divided 
into up to 32 subsectors, each with its own operating 
mode and set of conditions. The operating modes are: 
Pulse Doppler Non-Elevation Scan (PDNES): the 
PDNES mode provides surveillance of aircraft down to 
the surface by using pulse Doppler radar, with Doppler 
filters and a sharply defined antenna beam 
Pulse Doppler Elevation Scan (PDES): radar oper- 
ation inthe PDES mode is similar to PDNES, but the tar- 
get elevation is derived by an electronic scan of the 
beam 
Beyond The Horizon (BTH): the BTH mode uses pulse 
radar (without Doppler) for extended range surveillance 
where ground clutter is in the horizon shadow 
Maritime: in the Maritime mode a very short pulse is 
used to decrease the sea clutter patch for detection of 
large and small ships in various sea states. An adaptive 
digital processor automatically adjusts to variations in 
sea clutter and blanks ground returns by means of 
stored maps 
Interleaved: PDES and BTH can be used simul- 
taneously, with either portion active or passive, for.all- 
altitude longer range detection. Or PDNES can be used 
simultaneously with Maritime for both aircraft and ship 
detection 
Passive: the radar transmitter can be shut down in 
selected subsections while the receivers continue to 
operate. This is effective under jamming. A single accu- 
rate strobe passing through the location of the jammer 
is generated on the display console. 

Full-scale development on the E-3A did not begin 
until the radar was proved to be capable of conducting 
the operational mission. Accordingly, in July 1970, Boe- 
ing received a US Air Force contract to develop and 
flight test two competing radar designs, one built by 
Hughes and the other by Westinghouse (now Northrop 
Grumman). Flight tests on both systems were conduc- 
ted in 1972, as a result of which the Westinghouse (now 
Northrop Grumman) radar was selected by Boeing with 
the approval of the US Air Force. In January 1973 the 
US Air Force authorised Boeing to proceed with full- 
scale development for a fleet of 34 aircraft. The first 
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AWACS was delivered to the US Air Force in March 
1977 and the 552 AWACS Wing (now the 28th Air 
Division) at Tinker Air Force Base became operational 
in 1978. 

The type began service with NORAD (North Amer- 
ican Air Defence Command) in January 1979. Deploy- 
ment in Europe, the Far East and Alaska was carried out 
to test the interoperability of the system with existing air 
defence installations. 

In December 1978 the NATO Defence Planning 
Council, made up of defence ministers of 13 member 
nations, gave approval for the purchase of a fleet of 18 
AWACS for the NATO airborne early warning require- 
ment, at a reported cost of $3,487 million. An inter- 
national team was established with Boeing as leader 
and Dornier in charge of the mission systems instal- 
lation and checkout. ESG, also in Germany, provided 
30 engineers at Boeing’s Seattle plant to assist in 
developing the software. Telefunken SystemTechnik 
worked with Westinghouse (now Northrop Grumman) 
on radar production, while SEL with IBM provided the 
data processors. Displays were built by Siemens with 
Hazeltine. Substantial improvements over the US Air 
Force system permit the tracking of ships, while the 
IBM CC-2 computer provides twice the speed and four 
times the memory of the earlier CC-1 system. 

Fullscale development of an E-3 Radar System 
Improvement Programme (RSIP) is under way. The 
contract includes the design, development and flight 
test of improvements to the AN/APY-1/2 radars to 
maintain operational capability against the growing 
threat from smaller radar cross-section targets, cruise 
missiles and ECM. In addition, significant improve- 
ments in the man/machine interface and reliability and 
maintainability are included. The RSIP represents the 
most significant upgrade to the E-3 radar since its initial 
development. 

The major portion of the RSIP is devoted to an 
increase in radar sensitivity against small targets 
through replacement of the digital Doppler processor 
and radar data correlator with an advanced Surveil- 
lance Radar Computer (SRC) and translation of the 
associated software into Ada. In addition to handling 
the upgraded radar processing load, the SRC will con- 
tain adequate growth reserves to accommodate further 
radar improvements in the future. 

Improvement in the man/machine interface will 
result from modification of the radar control and main- 
tenance panel by incorporation of a spectrum analyser, 
special test equipment and new displays for monitoring 
both the surveillance environment and the mainten- 
ance status of the system. 


Status 
The first NATO aircraft was delivered in January 1982 
and the last in April 1985. 

US Air Force Sentries have been deployed on a num- 
ber of occasions to trouble spots throughout the world, 
including the monitoring of the lran/lraq War and for 
Operations Desert Shield and Desert Storm during 
1990-91. The sale of five E-3As to Saudi Arabia was 
approved in 1981 and delivery of these began in 1986, 
though they will not have the JTIDS communication sys- 
tem or the latest-standard ECCM. In December 1986, 
the UK abandoned its Nimrod airborne early warning 
programme and ordered seven Boeing E-3s. Deliveries 
began in 1991 and were completed in 1993. In March 
1987 France confirmed an order for four Boeing E-3s. 


Boeing has sold four 767 AWACS aircraft to Japan. 
These will be fitted with the AN/APY-2 radar. Dis- 
cussions concerning possible 767 AWACS sales have 
also been conducted with several countries, including 
Italy, South Korea and Turkey. 

Northrop Grumman has been awarded a contract for 
$223 million for full-scale development of the RSIP. A 
further $19.4 million was awarded in December 1991 
for this programme. This phase concluded with flight 
tests in 1995, and USAF and NATO E-3s are now being 
upgraded with the RSIP modification. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 
and Systems Division. 


UPDATED 


AN/APY-3 Joint Surveillance 
Target Attack Radar System 


The Joint Surveillance Target Attack Radar System 
(Joint STARS) designated AN/APY-3, is a long-range 
air-to-ground surveillance and battle management sys- 
tem. It is capable of looking deep behind hostile bor- 
ders to detect and track ground movements, in both 
forward and rear echelon areas and to detect helicopter 
and fixed-wing aircraft. Joint STARS provides air and 
ground commanders with the intelligence and target- 
ing data for management of their war-fighting assets. 

Joint STARS is a complex of systems. It comprises 
an airborne platform, four major subsystems and a 
ground station module that receives, in near real time, 
radar data processed in the aircraft. The four major sub- 
systems, all integrated on the airborne platform, consist 
of: an advanced radar; internal and external communi- 
cations including UHF, VHF and HF voice links, the 
Joint Tactical Information Distribution System (JTIDS) 
and a newly developed surveillance and control data- 
link; operations and control including advanced com- 
puters and 18 operator display stations which perform 
the data processing and display functions for tens of 
thousands of targets and C*l operation; and a self- 
defence suite which is in the process of being speci- 
fied. Joint STARS is a joint US Air Force and US Army 
development, with the Air Force being responsible for 
the airborne segment and the Army for the ground 
segment. 

Joint STARS detects, locates, identifies, classifies, 
tracks and targets hostile ground movements in vir- 
tually all weather. It will operate on-line, in near real time 
and in constant communication through a secure data- 
link with army mobile ground stations that, in turn, can 
use TACFIRE and the advanced field artillery tactical 
data system to talk to artillery for fire support or to the 
all-source analysis system using US message format. 
Joint STARS will also maintain constant communi- 
cation with air force tactical command posts via JTIDS. 
The platform for Joint STARS is a modified and militar- 
ised version of the Boeing 707-300 Series aircraft. 

The technology employed in the radar was initially 
demonstrated as part of the Air Force/DARPA Pave 
Mower programme in the late 1970s. Major technologi- 
cal achievements of Joint STARS include: the software © 
intensive displaced phased-centre slotted array 
antenna radar with several concurrent operating 
modes; the unique 8m antenna mounted under the 


The Boeing E-8C is the airborne portion of the US Air Force/US Army Joint STARS 


fuselage of the aircraft developed by Norden Division of 
United Technologies; very high-speed processors, 
each capable of over 600 Mops; high-resolution colour 
graphic and touch-screen tabular displays; the wide- 
band surveillance and control datalink and over one 
million lines of integrated software code. The radar 
operates as either a side-looking synthetic aperture 
radar for the detection of fixed or stationary targets, ora 
Doppler radar to track slow-moving targets such as 
tanks or troop platforms. 

In September 1987, the Air Force, following the 
August Joint Requirements Oversight Committee 
review, increased the number of E-8 aircraft from 10 to 
22. In April 1988, the Conventional Systems Com- 
mittee, after reviewing the Joint STARS airborne seg- 
ment, concluded that the airborne platform should be 
changed from used aircraft to new 707s. However, in 
October 1989 the Air Force returned to the plan to con- 
tinue the airborne portion of the programme with used 
707 aircraft, on the grounds of the higher cost of new 
aircraft, to meet an initial operational capability in 1997. 

In September and October 1990 operational field 
demonstrations in a dense electromagnetic environ- 
ment and poor weather were completed in Europe. 
After six weeks of flying demonstrations, consisting of 
25 missions and 110 flying hours, Joint STARS con- 
cluded the demonstration of the system’s capabilities 
and data gathering for the continuing development of 
the programme. US Air Force and Army officials 
assessed the demonstration as a complete success. A 
further series of demonstrations to include operation of 
the associated ground terminal was planned for 1991. 

In November 1990 Northrop Grumman received a 
contract for the development of the third Joint STARS 
full-scale development aircraft and follow-on full-scale 
development work. Meanwhile, the two E-8A prototype 
aircraft (T-1 and T-2) achieved outstanding success in 
the 1991 Gulf War, and provided strong impetus for full 
development of the E-8C production configuration. 


Status 

The two prototype E-8A aircraft are designated T-1 and 
T-2. The third aircraft - the first designated E-8C, is the 
preproduction Model (T-3). The first production E-8C 
(designated P-1), is undergoing acceptance trials. The 
USAF issued low-rate initial production contract for five 
more E-8Cs in April 1992 with delivery of P-2 due in 
August 1996. The USAF plans to buy a total of 18 air- 
craft and to update the two E-8A prototype aircraft to 
E-8C configuration to provide a total fleet of 20 E-8C 
aircraft. 

Meanwhile, based on the success of the E-8A aircraft 
in the Gulf War, NATO expressed interest in procure- 
ment of the JSTARS system for its NATO Airborne 
Ground Surveillance (AGS) programme and Northrop 
Grumman has appointed Daimler-Benz Aerospace to 
be lead European contractor for its bid for the NATO 
AGS aircraft. 

The T-2 and T-3 aircraft are being used in the Bosnia 
peacekeeping operations. 


Contractor 
Northrop Grumman Corporation, Electronic Sesnors 
and Systems Division. 


UPDATED 


ASSR-1000 Surveillance Radar 
Sensor 


The ASSR-1000 is a radar sensor designed for the long- 
range detection of both air and maritime targets. It pro- 
vides detection over rough terrain and high sea states. 
It is lightweight and adaptable for installation on a var- 
iety of platforms, including the Sentinel 1000 and 1200 
airships. 

The ASSR-1000 utilises technology from the North- 
rop Grumman Low-Altitude Surveillance System 
(LASS) (see next entry), with a solid-state transmitter, 
signal processor and post-processor. The lightweight 
radar has been carefully adapted for the airship air- 
borne application and is planned to fly at altitudes up to 
10,000 ft, providing a line of sight of 222 km. It is an 
L-band fully solid-state coherent pulse compression 
system, featuring an ultra lightweight antenna, fully 
solid-state transmitter, frequency diversity and auto- 
matic target detection and tracking. It is capable of 
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interfacing with operational displays, navigation equip- 
ment and datalinks. The ASSR-1000 includes an 
integrated AN/TPX-54 beacon interrogator. 

It has a low probability of false alarm with a high prob- 
ability of detection on small fluctuating targets, with a 
field-proven 60 dB moving target improvement factor 
over terrain and sea conditions. The antenna is a circu- 
lar reflector, stabilised in both pitch and roll, with a wide- 
band feedhorn used for both the search and the 
beacon radars. The signal processor has special fea- 
tures that allow it to detect small targets in the sur- 
rounding environments. These features include full 
range | and Q processing, pulse compression, four 
pulse canceller with variable time periods between 
pulses, constant false alarm rate processing and dual- 
frequency transmission selectable from 21 
frequencies. 


Specifications 

Dimensions: 

(antenna) 4,572 mm diameter 

Weight: 850 kg nominal 

Power: 12 kW 

Frequency: 1,215-1,350 MHz 

Pulsewidth: pulse pairs of 48 and 51 us separated by 
60 MHz 

PRF: 375 pps average 


The antenna for the ASSR-1000 surveillance radar is over 7 m wide and just under 4 m high 
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Range: 

(instrumented) 300 km 

(2 m? air target) 215 km in clutter 

(4 m? marine target) out to horizon in Sea State 3 
Range resolution: 0.3 km 

Azimuth coverage: 360° 

Azimuth accuracy: 0.25° 

Data refresh rate: 12s 

Reliability: >1,500 h MTBF 


Status 
In production and in service with the US Customs 
Service and several overseas customers. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 
and Systems Division. 
UPDATED 


Multirole Electronically Scanning 
Aircraft System 


The Multirole Electronically Scanning Aircraft (MESA) 
system is a low-cost, high-performance modular air- 
borne surveillance system. 

MESA supports a variety of air surveillance missions 
which include airborne, ground, maritime, environmen- 
tal, drug interdiction and border patrol, and provides for 
the detection of low-flying aircraft, helicopters, tactical 
ballistic missiles and both stationary and moving 
targets in a clutter environment. 

Long-range radar surveillance (460 km plus) mis- 
sions are accomplished with a lightweight, electroni- 
cally scanned array mounted either on top of the 
fuselage or in underwing pods, depending on the host 
aircraft chosen (Boeing 737, C-130, Fokker 50). The 
antenna is modular, allowing the radar system to be 


upgraded (with more powerful transmit/receive 
modules for greater range) as missions change. 

Other sensor avionics can include IFF, ESM, FLIR 
and LLTV, all coupled to outboard workstations and 
radios. 


Status 

MESA continues to undergo ground integration and 
testing. A radar proof-of-concept flight demonstration 
was completed in 1994 and more flight testing is 
planned for 1996. A system flight demonstration is 
planned for Summer 1997. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 


and Systems Division. 


UPDATED 


AIRSTAR Surveillance Airborne 
Target Acquisition Radar 


The AlRborne Surveillance and Target Acquisition 
Radar (AIRSTAR) is a private development by Lock- 
heed Sanders (now Sanders Inc). It is capable of detect- 
ing a person walking at a distance of 8 km and large 
vehicles from distances up to 20 km. 

AIRSTAR operates at J-band frequencies from 16 to 
16.5 GHz. The system is designed for any type of 
manned aircraft or UAV and is intended primarily for 
battlefield surveillance of threats such as tanks, trucks, 
low-flying helicopters and personnel. It uses a pulsed, 
phase-coherent linear FM waveform to measure accu- 
rately motion within an illuminated region. AIRSTAR 
automatically separates targets from ground and other 
clutter. 

AIRSTAR is able to report targets over a 360° azi- 
muth to an accuracy on the ground of 50 m CEP. The 
MTI system has a search capability of 1,200 km? in 
10 seconds (with less than one false alarm) and the abil- 
ity to record as many as 750 targets per scan whose 
observed velocity is greater than 1 m/s. 

The AIRSTAR fits into most airframe payload bays. 
As a result of real-time data processing by the radar on 
board, as many as 100 targets/s could be downlinked 
on a narrow data channel of 38.4 kB. 


Specifications 
Weight: 36 kg 


Frequency: 16-16.5 GHz The AIRSTAR undergoing testing on a Bell 206C helicopter 1995 
Range: 2.5-17.5 km 
Contractor 
Status Sanders Inc, a Lockheed Martin Company. 
Flight testing started in July 1992 and improvements to 
the system were made in 1994. UPDATED 
AN/APQ-153 Fire Control Radar given volume of space to be searched to prevent loss of | Contractor 
the target and/or smearing of the display. Range of | SEI Systems & Electronics Inc. 
The AN/APQ-153 Airborne Search Target Attack Radar = search coverage extends to 37 km. 
(ASTAR) is a lightweight search and range tracking Boresight Missile Mode UPDATED 


radar used on F-5E aircraft. This system operates in the 
|-pand frequency range and provides stabilised search, 
automatic acquisition and target illumination, and auto- 
matic target ranging with boresight steering in the miss- 
ile mode for head-down launch of Sidewinder AIM-9 
missiles. In the gunnery modes, the radar automatically 
provides range and range rate outputs for targets within 
the sight lead-angle computation envelope. 

The system consists of five main units: antenna 
assembly, receiver/transmitter, radar processor, indi- 
cator and set control. Combined weight is 50 kg. The 
antenna is a parabolic 300 x 400 mm dish with horizon- 
tal polarisation. The indicator uses a 127 mm direct 
view storage tube and provides a B-scope search dis- 
play and a lock on missile mode display. Built-in test is 
provided for radar performance verification. 

The APQ-153 has the following principal modes of 
operation: 

Search Mode 

In search operation, a 7° elevation beamwidth is 
stepped up 3° at the right azimuth limit and down 3° at 
the left azimuth limit, providing a two-bar scan coverage 
of 10° in elevation. This two-bar 10° coverage can be 
adjusted +45° in elevation by the pilot. Azimuth search 
coverage is +45°. The search pattern is space- 
stabilised for aircraft pitch and roll motion to allow a 


The missile mode enables the pilot to lock on to targets 
out to 19 km and provides aircraft steering information 
to align the acquisition envelope of the AIM-9 missile 
with the target. Once a target has been acquired a lock 
on occurs and azimuth and elevation steering data are 
provided on the indicator display in the form of a target 
steering bar. The aircraft is flown towards the bar to 
align it within the allowable AIM error circle scribed on 
the overlay. Missile acquisition occurs when the steer- 
ing bar is within the allowable AIM error circle and the 
in-range indicator is illuminated. 

Air-to-Air Gunnery Modes 

There are two air-to-air gunnery modes in the APQ-153: 
dogfight and AA1/AA2. Both are external commands to 
the radar. The gunnery modes are head-up and the 
radar automatically provides range and range rate infor- 
mation to the sight. Activation of a gunnery mode 
causes the antenna to align to the boresight in azimuth 
and 2.2° down in elevation. The range gate will auto- 
matically slew from 500 to 6,000 ft at 22,000 ft/s. Acqui- 
sition is automatic for the first target encountered. 


Status 

No longer in production. In operational use aboard 
Northrop F-5E and F-5F aircraft of 14 countries. Over 
1,400 sets have been produced. 


AN/APQ-157 Fire Control Radar 


The AN/APQ-157 is a dual version of the AN/APQ-153 
system. It consists of eight units: antenna assembly, 
receiver/transmitter, radar processor, front indicator, 
rear indicator, coupler power supply and two control 
units. Total weight is 64 kg. The indicators use a 
127mm direct view storage tube and provide a 
B-scope search display and a lock on missile display. 
Video trim is provided for the harmonisation of video 
displays. Each display can be adjusted to suit the indi- 
vidual operational preference and will correlate infor- 
mation within 1°. The control units are transferable for 
individual cockpit control. 

All other details and modes of operation are as for the 
AN/APQ-153. 


Status 
No longer in production but still in service. 


Contractor 
SEI Systems & Electronics Inc. 


UPDATED 
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AN/APQ-159(V) Radar 


The AN/APQ-159(V) was designed in the mid-1970s as 
a technological upgrade of the AN/APQ-153/157 sys- 
tems. It provides increased range, off-boresight lock on 
and angle tracking, frequency agility and a higher gain 
lower sidelobe planar-array. The AN/APQ-159(V)-1 and 
-2 incorporate a scan converter and television display 
compatible with the Maverick missile. 

The latest derivatives are the AN/APQ-159(V)-5 and 
(V)-7. The AN/APQ-159(V)-5 includes off-boresight 
acquisition and angle track capability to improve 
search and acquisition performance, and offers 100 
per cent increase in reliability over earlier variants. The 
AN/APQ-159(V)-7, in addition to improved reliability 
and performance, incorporates monopulse tracking 
and air-to-ground ranging to provide better angle track- 
ing and optimum weapon delivery. 

The AN/APQ-159(V)-5 is a lightweight forward- 
looking I/J-band radar designed for air-to-air detection 
and tracking and for installation in operational fighter 
aircraft. This version was developed with the intention 
of providing a cost-effective radar upgrade for the F-5E 
aircraft currently equipped with the AN/APQ-153 sys- 
tem. The criteria for the new radar were minimum air- 
craft modification and no impact on weight and 
balance, while providing improved performance, 
reliability and supportability. 

To meet these criteria the reliability team analysed 
AN/APQ-153 and AN/APQ-159(V) data provided by 
users, and ascertained the major reliability concerns. 
The findings of this analysis resulted in the selection of 
higher reliability components as appropriate, redesign 
of the processor power supply transformer to eliminate 
indicator noise, redesign of the servo amplifier to 
reduce power dissipation and incorporate protection 
against secondary failures, environmental stress 
screening on the receiver and modulator, and the incor- 
poration of a gallium arsenide FET low-noise receiver. 

The AN/APQ-159(V)-5 has been installed in the 17 
US Air Force Aggressor F-5E aircraft at Nellis Air Force 
Base, and has demonstrated a constant detection of 
F-16 aircraft at 34 km and established lock on at 22 km 
in a realistic operational environment. This is a 30 per 
cent improvement compared to AN/APQ-153(V)-3 per- 
formance. The MTBF figure realised in the field will 
improve by 100 per cent from 62 hours for the AN/ 
APQ-153 to 127 hours for the AN/APQ-159(V)-5. 


Status 

The AN/APQ-159(V)-5 is currently in production and is 
operational with the US Air Force Aggressor and US 
Navy Adversary units. It became operational in the US 
Navy Adversary unit in mid-1989 and is being con- 
sidered by several countries for incorporation into the 
F-5E. Variations of the AN/APQ-159(V) are being con- 
sidered for the F-5F, Mirage IIl and MiG-21 fire control 
radar upgrades. 

The AN/APQ-159(V)-1 to -4 versions remain in 
production and are installed in over 550 aircraft in 15 
different countries. 

The AN/APQ-159(V)7 has been selected by INDRA 
of Spain as the fire control radar for the Spanish Air 
Force upgraded Mirage Ill. In addition, this version will 
be fitted on the 36 A-4M aircraft which are being 
delivered to the Argentine Air Force. 


Contractor 
SEI Systems & Electronics Inc. 


UPDATED 


The SEI Systems & Electronics Inc AN/APQ-159(V)7 is installed in Mirage Ills of the Spanish Air Force 
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Units of the SEI Systems & Electronics Inc AN/APQ-159(V)7 radar 


AN/APQ-170 Multimode Radar 


Electronics & Space Corporation has developed the 
AN/APQ-170 radar to equip 24 MC-130H Combat 
Talon 2 aircraft being procured for the USAF Special 
Operations Forces. The radar has_ terrain-follow/ 
avoidance capabilities, as well as ground map, weather 
and beacon modes. Delivery of the first AN/APQ-170- 
equipped aircraft took place in 1989. 

The Combat Talon 2 aircraft incorporate the avionics 
suite developed by Loral, including the Texas Instru- 
ments AN/AAQ-45 infra-red system and a four-CRT 
cockpit display system. 


Status 


In production. Delivery of the first Combat Talon 2 
aircraft was made in 1989. 


Contractor 
SEI Systems & Electronics Inc. 


UPDATED 


AN/APQ-175 Multimode Radar 


The AN/APQ-175 radar has been developed to replace 
the AN/APQ-122(V) for the US Air Force in the Adverse 
Weather Aerial Delivery System (AWADS) C-130E air- 
craft. It is designed to enable the C-130 to airdrop and 
air land personnel and equipment during poor weather 
conditions. Features of the equipment will include long- 
and short-range precision ground-mapping, weather 
detection and beacon integration and reception. 

The AN/APQ-175(V)X is an X-band variant of the 
APQ-175. It provides the C-130 with a modern 
navigation and weather radar. 


Status 
Delivery of 50 production units began in 1990. 


Contractor 
SEI Systems & Electronics Inc. 


UPDATED 


Internetted Situation Awareness 
Terminal (INSAT)/StationKeeping 
Equipment (SKE) 


Sierra. Technologies develops and manufactures 
INSAT (AN/APN-240B), a wideband datalink with mul- 
tiple uses, including stationkeeping. As a stationkeep- 
ing system it allows aircraft to fly in fully instrumented 
formation and conduct aerial deliveries or instrumented 
approaches when using the ground-based zone marker 
sensor. The newest version of Sierra’s formation pos- 
itioning system, INSAT, operates between 3,300 and 
3,600 MHz. It is power programmable, uses direct 
sequence spread spectrum, and retains full interoper- 
ability with existing AN/APN-169 and AN/APN-240 
systems already installed on over 700 aircraft. 


The current SKE systems are limited to 18.5 km in- 
flight range and 36 participants on each of four chan- 
nels. INSAT will increase the internetted range to about 
185 km and participants on the virtual channels will 
increase accommodating a combination of 150 aircraft 
and/or surface platforms per channel. 

System accuracies will exceed those of the current 
AN/APN-169 specifications and not be reliant upon 
global positioning systems for its operation, thereby 
assuring continued system use should GPS be denied. 


Status 

In 1968 USAF C-130 tactical aircraft were equipped 
with the original AN/APN-169. Today over 700 C-1, 
C-17, C-130, and C-141 aircraft are equipped with SKE. 


Sierra will deliver its first AN/APN-240B (SKE 2000 with 
growth capability to INSAT) for the C-130J. In March 
1997 the new systems are to be installed on the C-17. 
The systems smaller size, lower weight, lower cost, 
higher MTBF, and use of military frequency band make 
it ideally suited for fixed-wing and rotary-wing aircraft, 
surface ships, vehicles, and fixed position sensors. The 
robust secure adaptive datalink enhances the system 
for multiple uses. 


Contractor 
Sierra Technologies, Inc. 


UPDATED 
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AN/APN-59F(V) Search Radar 


The AN/APN-59F(V) search radar is an upgrade of the 
AN/APN-59E(V). Principal modes are search, skin 
painting, ground-mapping/navigation, weather map- 
ping and beacon homing. Pencil or fan beams with a 
variety of pulse lengths and PRFs are selectable. The 
antenna can scan a full 360° or in selected sectors. The 
LRUs are interchangeable with those of earlier AN/ 
APN-59 systems and the system can be gradually 
upgraded without aircraft stand-down. 

Many configurations are possible, ranging from 
single azimuth/range displays to more complex 
installations with up to three displays. 

The APN-59(X) search and navigation radar is the ulti- 
mate upgrade of the AN/APN-59 series. It has been 
designed for simple direct backfit on a box-by-box basis 
for all C-130/135 type aircraft. All performance features 
of the older systems are retained or enhanced includ- 
ing the addition of multifunction colour displays. The 
predicted MTBF of 1,500 hours has been achieved by 
power reduction and the elimination of problem com- 
ponents. The system has been designated the AN/ 
APN-242 under a USAF contract. 


Specifications 

Weight: 84 kg (typical system) 
Frequency: 

(transmitter/receiver) 9,375 +40 MHz 
(beacon) 9,310 MHz 

Peak power: 70 kW. 


Beamwidth: 3° 


- Pulsewidth: 0.35-4.5 us variable 


Contractor 
Sperry Marine Inc. 


UPDATED 


AN/APN-242(V) Search/ 
Navigation Radar 


The AN/APN-242(V) is a long- and short-range navi- 
gation and weather radar. Principle modes include 
long-/short-range search, skin painting, ground- 
mapping and beacon interrogation. Pulsewidths and 
PRFs are selectable. The flat plate array antenna which 
rotates 360° or can sector-scan, is stabilized in all axes 
using the outputs from the INS. Multifunction displays 
contain an electronic cursor driven from the INS to pro- 
vide ‘fly-to’ navigation points. Displays are colour/ 
monochrome operator switchable. The equipment is 
currently in production under a USAF contract, and vari- 
ous non-US countries have expressed interest. The 
radar is suitable for new applications as well as direct 
backfit into older military tanker/transport aircraft. 


Specifications 

Frequencies: 

(radar operation) X-band; 9,375 +10 MHz 
(beacon reception) 9,310 MHz 


Transmitted power: 25 kW nominal peak (new high 
reliability magnetron) 

Ranges: 2.5 to 20 (2.5 n mile increments), 25, 30, 50, 
100, and 240 n miles 

Pulse length: multiple lengths (0.20, 0.8, 2.35, and 
4.5 ms) automatically selected for different ranges and 
functions 

Scanning features: 360° 

Scan rates: 12 rpm on long-range functions; 45 rpm on 
short-range functions 

Sector scan: (basic) approx 80°, centred about forward 
position, variable sector with alternate control 
Antenna beam selection: pencil or equal energy (fan) 
beam; both with 3° azimuth beamwidth, instantaneous 
electronic switching 

Antenna stabilization: stabilized to existing aircraft ref- 
erence throughout a range of +15° pitch and +30° roll 
Controls: independent navigator and pilot controls 
System components/weight: 

(basic) 7 components/70 kg 

Power: 

(basic) 115 V +5% (380 to 420 Hz), 800 VA average 


Status 
In production. 


Contractor 
Sperry Marine Inc. 


NEW ENTRY 


AN/APS-128 Surveillance Radar 


The AN/APS-128 is one of the most widely used mari- 
time patrol radars. It has come into its own largely as a 
result of the international 200 n miles (370 km) fishing 
boundaries which need constant patrolling, but by low- 
cost aircraft to be economically effective. 

The system comprises a rectangular flat plate 
antenna and pedestal, transmitter/receiver, radar con- 
trol module, range and bearing control module and 
azimuth/range indicator. 

Target detection ranges are: 

Fishing vessel, in Sea State 3, 46 km 

Trawler, Sea State 5, 93 km 

Freighter, Sea State 5, 148 km 

Tanker, Sea State 5, 185 km 
The system also functions as a weather radar with a 
range of 370 km. 


Specifications 

Weight: 79.1 kg 

Frequency: 9,375 MHz 

Frequency agility: 85 MHz peak-to-peak 

Power output: 100 kW peak 

Pulsewidth: 2.4 and 0.5 us 

PRF: 267, 400, 1,200, and 1,600 Hz 

Antenna rotation rate: 15 and 60 rpm 

Antenna stabilisation: automatic compensation for 
pitch and roll up to +20°, with tilt to +15° 
Azimuth/range indicator: PPI, P-7 phosphor, 178 mm 
CRT, north or aircraft heading orientated, range scales 
46, 93, 231 km 


Status 

In service. No longer in production. The AN/APS-128 is 
installed on all the Beech 200T maritime patrol aircraft 
operated by the Japanese Maritime Safety Agency and 
has become operational with the Uruguayan Navy. The 
Brazilian Air Force bought 16 sets of equipment for its 
Embraer EMB-111 Bandeirante MR aircraft and Gabon 
and Chile also chose the system for EMB-111s. The 
Royal Malaysian Air Force has the AN/APS-128 in its 
Lockheed C-130 Hercules and it is also on the CASA 
212 SAR aircraft of the Spanish Air Force. 


Contractor 
Telephonics Corporation. 


AN/APS-128 Model D 
Surveillance radar 


An upgraded version of the AN/APS-128, the Model D 
is an all-digital radar with a scan converter to present 
information in television raster format. It contains target 
enhancement and clutter reduction circuits for 


Maritime patrol Beech Super King Air with the 
radome for the  Telephonics AN/APS-128 
surveillance radar on the underside of the fuselage 


frequency agility, sensitivity time control, constant false 
alarm rate and scan-to-scan integration. 

The system comprises a flat plate antenna and ped- 
estal, transmitter/receiver, radar control unit, digital 
scan converter, a trackball or joystick cursor and bright 
display. A dual display for cockpit weather presentation 
is available, as well as cabin displays. A programmable 
microprocessor provides the alphanumerics and 
graphics to meet various mission requirements, while 
the antenna size can be altered to suit aircraft and oper- 
ational needs. An alternative parabolic antenna with 
dual polarisation provides a pencil beam for sea search 
and a shaped beam for ground-mapping. The system 
has a 30 target track-while-scan facility and narrow/ 
wideband datalinks. In addition, the APS-128D has suc- 
cessfully passed ground integration tests with the BAe 
Sea Skua missile. 

Claimed target detection ranges are: 

Snorkel or fishing vessel, Sea State 3, 55 km 

Trawler, Sea State 5, 111 km 

Freighter, Sea State 5, 185 km 

Tanker, Sea State 5, 222 km 

When functioning as a weather radar the range is 
370 km. 


Specifications 

Weight: 91.8 kg 

Frequency agility: 85 MHz peak-to-peak 

Power output: 100 kW peak 

Pulsewidth: 2.4 and 0.5 us (0.1 us pulse compression 
optional) 

PRF: 1,400, 1,200 and 1,600 Hz 


Status 

In production. Over 90 systems have been sold world- 
wide. Versions of the APS-128D are in service with the 
Puerto Rican police and NASA, in the Falcon 90 for the 
Japanese Maritime Safety Agency, in CASA 212s for 
the Venezuelan Navy, Portuguese Air Force, Spanish 
Customs Service and Argentine Coastguard and in the 
Skyvan for the Singaporean Air Force. 


Contractor 
Telephonics Corporation. 


AN/APS-143(V)1 and (V)2 Radars 


The AN/APS-143 radar is designed to provide aircraft 
and aerostats with good detection capability against 
small targets in very high sea states. It is a lightweight, 
travelling wave tube radar with pulse compression. This 
provides better detection, resolution and clutter rejec- 
tion, higher average power and greater receiver/ 
transmitter reliability. The system includes a signal pro- 
cessor incorporating track-while-scan, scan conversion 
and databus interfaces. 


Specifications 

Weight: 

(inc display) <110 kg 

Frequency: 9.3 to 9.5 GHz 

Agility: fixed, or can operate with 11 agility steps of 
around 20 MHz over the band 

Peak power: 8 kW min, 10 kW nominal 

Effective peak power: 700 kW up to 93 km range; 
2.4 MW above 

Compression ratio: 70:1 at ranges up to 93 km; 240:1 
above 

Pulsewidth: 5.0 and 17.0 us uncompressed; 0.1 Us 
compressed (weighted) 

PRF: 2,500, 1,510, 750 or 390 Hz (range dependent) 


Status 

In production. In operation with US Coast Guard/US 
Army aerostats and US Air Force de Havilland DHC-8 
aircraft used for test range surveillance. The Malaysian 
Air Force has taken delivery of the APS-143 for Beech 
200T aircraft. 


Contractor 
Telephonics Corporation. 


AN/APS-143(V)3 Sea Surveillance 
Radar 


The AN/APS-143(V)3 is a maritime surveillance and 
tracking radar designed for installation in a variety of 
fixed-wing aircraft and helicopters. The system uses fre- 
quency agility and pulse compression techniques and 
consists of three units: an antenna, receiver/transmitter 
and signal processor. Options available include track- 
while-scan, air search mode with MTI customised for 
the individual platform, air-to-surface missile guidance, 
integrated ESM interface, integrated IFF interface anda 
dedicated control unit. 

The flat plate antenna array can be fitted into any 
radome, or alternatively a parabolic type is available. It 
is stabilised for 20° in pitch and roll. The transmitter is 
a TWT type with a peak power output of 8 kW. Options 
include ISAR and colour. 


Specifications 

Weight: 81.8 kg 

Frequency: 9.2-9.5 GHz 

Frequency agility: 200 MHz 

Peak power: 8 kW 

Pulsewidth: 5 or 17 us, compressed width 100 ns 
PRF: 2,500, 1,500, 800 or 400 Hz 

Max range: 370 km 

Range resolution: 46 m 

Azimuth accuracy: 0.5° 


Status 

In service with Republic of China Navy S-70C helicop- 
ters, on order for Hellenic Navy S-70s and selected by 
Royal Thai Navy for the S-70 and by the Israeli Navy. 


Contractor 
Telephonics Corporation. 


AN/APS-147 Multimode Airborne 
Radar 


The AN/APS-147 multimode radar is an inverse syn- 
thetic aperture radar which uses the latest in high 
throughput signal and data processing. Flexibility 
through programmability provides a product optimised 
for the maritime surveillance mission. 

Advanced processing alllows the AN/APS-147 to use 
a variety of waveforms to perform its mission at an out- 
put power substantially lower than traditional counter- 
parts in maritime surveillance radars. This results in a 
radar with an extremely Low Probability of Intercept 
(LPI). Using a low peak power waveform with frequency 
agility, the radar can detect medium- to long-range 
targets without the threat of ESM interception. 

Radar modes include target imaging, small target 
and periscope detection, long-range surveillance, 
weather detection and avoidance, all-weather navi- 
gation, short-range search and rescue, enhanced LPI 
search and target designation. 

The AN/APS-147 features a flexible modular design 
which can be tailored to meet specific requirements 
and can be easily upgraded, LPI, high-resolution 
images for rapid classification, lightweight construction 
through the use of composite materials, low input 
power, simple design for high reliability and maintain- 
ability, fully programmable signal processor with mul- 
tiple waveform exciter and high throughput rates and 
integrated IFF and SAR option. 


Contractor 
Telephonics Corporation. 
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The AN/APS-143(V)3 is in service in S-70 helicopters with four nations 


AN/APX-103 IFF Interrogator 


The AN/APX-103 IFF interrogation system was devel- 
oped for the Boeing E-3 Sentry AWACS which is oper- 
ational with the US Air Force, NATO, UK, France and 
Saudi Arabia and has been ordered by Japan for the 
Boeing 767 AWACS. The AN/APX-103 tags IFF replies 
received by the surveillance radar aboard the E-3 as 
representing either friendly or hostile aircraft. The 
interrogator section of the equipment can query other 
aircraft selectively in either conventional air traffic or 
military modes. The receiver/processor section auto- 
matically decodes the identities and locations of 
co-operative aircraft and feeds digital data to the E-3’s 
central command and control computer, which also 
stores primary radar data. Both types of data may be 
called up subsequently by operators aboard the 
aircraft. 


Status 
In production and service in the Boeing E-3 AWACS. 
Ordered by Japan for the Boeing 767 AWACS. 


Contractor 
Telephonics Corporation. 


Digital Tactical System Radar 


The Digital TACtical System (DITACS) radar is a full AN/ 
APS-128 Model D or AN/APS-134(V) surveillance radar 
with added tactical sensor capability for enhanced 
multimission applications. 
Tactical navigation and sensor plot data are 
displayed alternately or in combinations on a bright 


The Boeing E-3 Sentry AWACS is equipped with the Telephonics AN/APX-103 IFF interrogator, with the 
antenna mounted back-to-back with the primary radar antenna in the rotating radome 


display, together with radar target data. Control and 
management data are stored, recalled and displayed in 
operator-oriented formats. Both display and radar are 
under microprocessor control, providing bright presen- 
tation with alphanumeric annotations, tailored graphic 
formats and multisensor overlays. 

Keyset functional firmware is based on specialised 
mission operational sequences. DITACS requires only 
the addition of a keyset control panel in hardware, the 
remaining features being added in software ROM and 
RAM programming. This provides a_ stand-alone 
tactical control and display system 


Status 

DITACS is installed, as part of the AN/APS-128D, on the 
Beech 200T aircraft in operation in Puerto Rico and 
Japan, while various surveillance and ASW applications 
use a DITACS AN/APS-143(V). 


Contractor 
Telephonics Corporation. 


Transponder Test Set 


The transponder test set is an onboard digital/micro- 
wave test unit used to verify proper receiver sensitivity 
and magnetron output power for the AN/APX-105 radar 
transponder. The test set is installed in-line with the 
APX-105 and the radar antenna and has digital 
interfaces for test initiation and results and blanking 
capabilities during radar transmissions. 

Upon test initiation by the operator, the transponder 
test set outputs a low-level simulated interrogate signal 
and, after the proper time delay, verifies that the output 
reply signal from the APX-105 is at least 300 W peak. 
The test set implements full BIT circuitry to determine 
the health of its digital and microwave circuits, min- 
imising the likelihood of a false APX-105 failure indi- 
cation due to a defective test set. The transponder test 
set is passive to the microwave link between the 
APX-105 and the radar antenna. Therefore, APX-105 
operation is possible even with a defective or 
unpowered test set. 


Specifications 

Dimensions: 76 x 152 x 90 mm 
Weight: 0.93 kg 

Power supply: 28 V DC, 56 W 
Frequency: 9,375 +10 MHz 
Altitude: up to 50,000 ft 
Temperature range: —61 to +74°C 
Environmental: MIL-E-5400, Class 1 
Reliability: 565 h MTBF 


Status 
In production and in service. Installed on the C-17A 


aircraft. 


Contractor 
Telephonics Corporation. 


168 RADAR/USA 


TRA 3000 Radar Altimeter 


The TRA 3000 is a lightweight radar altimeter for gen- 
eral use on executive and light aircraft and RPVs. The 
combined transmitter/receiver/antenna unit can be 
fuselage- or wing-mounted and used during all phases 
of flight. The panel-mounted indicator can be selected 
in either a half-height digital readout or a 3 in (76 mm) 
analogue format. All indicators provide a decision 
height warning system. The top of the line TRI 40 indi- 
cator also includes a landing gear position indication. 


Specifications 

Dimensions: 

(indicator) 35 x 88 x 189 mm 
(transmitter/receiver/antenna) 192 x 126 x 25 mm 
Weight: 

(indicator) 0.27 kg 
(transmitter/receiver/antenna) 0.68 kg 
Frequency: 4,300 MHz 

Altitude: 40-2,500 ft 

Accuracy: 40-100 ft +5 ft, 100-500 ft +5%, 
500-2,500 ft +7% 


Status 
In service. 


Contractor 
Terra Corporation. 


VERIFIED 


TRA 3500 Radar Altimeter 


The TRA 3500 is a lightweight radar altimeter for gen- 
eral use on executive and light aircraft, helicopters and 
RPVs. It consists of a remote receiver/transmitter unit 
with two micro-strip antennas which may be mounted 
on the fuselage or wings. The indicator provides visual 
and aural warnings. 


Specifications 

Dimensions: 

(receiver/transmitter) 76 x 76 x 174 mm 
(antennas) 11 x 106 x 174 mm 
(indicator) 35 x 88 x 189 mm 

Weights: 

(receiver/transmitter) 1.48 kg 

(indicator) 0.34 kg 

Frequency: 4,300 MHz 

Altitude: 0-2,500 ft 

Accuracy: 0-100 ft +5 ft, 100-500 ft +5%, 
500-2,500 ft +7% 


Status 
In service. 


Contractor 
Terra Corporation. 


VERIFIED 


TRT 250 Transponder 


The TRT 250 transponder is a lightweight solid-state 
transponder which meets FAA Modes A and C require- 
ments. Operated by easy to use backlit push-buttons, 
the Terra TRT comes in either a flat-pack or 3 in round 
mounting. The TRT 250 is compatible with all current 
production height encoding altimeters. 


Specifications 

Dimensions: 41 x 81 x 254 mm 
Weight: 0.77 kg 

Frequency: 

(receive) 1,030 MHz 

(transmit) 1,090 MHz 


Contractor 
Terra Corporation. 


VERIFIED 


Airborne Shared Aperture 
Programme 


The Airborne Shared Aperture Programme (ASAP) is 
sponsored by the US Naval Air Warfare Center and is 
intended to demonstrate a multifunction, broadband, 
shared aperture system for use on future air and sea 
systems. Wideband individual transmit and receive 
modules would make up the ASAP sensor aperture, 
providing the capability to transmit and receive radar, 
communications, ECM and ESM signals over a broad 
frequency band. 


Status 

Following a 14 month competition, Texas Instruments 
has been awarded a sole-source contract to demon- 
strate ASAP technology. 


Contractor 
Texas Instruments Inc. 


AN/APQ-( ) Terrain-Following 
Radar 


The AN/APQ-( ) terrain-following radar is the combined 
result of the LANTIRN and HH-60 Night Hawk terrain- 
following developments. Operating in the Ku-band, the 
radar provides both obstacle and turn warning. Radar 
modes include normal, weather, ECCM and power 
management _ terrain-following; _ terrain-avoidance; 
ground-mapping; air-to-ground ranging and combi- 
nations of  terrain-following/terrain-avoidance and 
terrain-following/ground-mapping. 

The AN/APQ-~ ) provides blind let-down from high 
altitude and very low clearance over relatively smooth 
terrain and water. Set clearances are selectable to very 
low clearance and 200, 300, 400, 500 and 1,000 ft. 
High-speed manoeuvrability allows up to 5.5°/s turn 
rate and permits terrain-following operation with up 
to 45° bank angle. There is also a terrain storage 


The pod-mounted Texas Instruments AN/APQ~ ) 
terrain-following multimode radar 


capability for preturn or turnback. Low probability of 
intercept provides an enhanced survivability mode for 
undetected flight behind the forward edge of the battle 
area. 

For weather performance the antenna polarisation is 
selectable to linear or circular to allow operation in rain- 
fall up to 10 mm/h. Extensive BIT is included. 


Status 
The AN/APQ~ ) is compatible with F-16 and F-16R, 
A-10 and F-15E aircraft. 


Contractor 
Texas Instruments Inc. 


AN/APQ-99 Terrain-Following 
Radar for the RF-4C 


The AN/APQ-99 is the forward radar for the reconnais- 
sance version of the US Air Force McDonnell Douglas 
F-4C Phantom. Work has been carried out under a 
$29.8 million contract from the US Air Force Warner 
Robins Air Logistics Center to improve the reliability 
and ease of maintenance of this radar. The programme, 
affecting some 340 aircraft, began with a $9.3 million 
award in March 1984 for the design and development 
stage. The total programme was covered by a $96 mil- 
lion multiyear contract that includes modification kits 
for the principal LRUs and a new display system. The 
US Air Force says that the effort will result in a 3:1 
improvement ratio in reliability, with better mapping 
and terrain-following performance, and extend the 
useful life of the radar beyond the year 2000. 

Flight trials began in Spring 1986 with deliveries 
beginning before the end of the year. The improve- 
ments will also be adopted by the German Air Force 
and probably by Japan. 


Status 
The AN/APQ-99 has been supplied to the air forces of 
Germany, Iran, Japan and the USA. 

In March 1985 Texas Instruments received $30 mil- 
lion as part of a $96 million multiyear contract to 
increase the reliability and maintainability of the AN/ 
APQ-99 for US Air Force RF-4C aircraft. The modified 
AN/APQ-99 is redesignated AN/APQ-172. 


Contractor 
Texas Instruments Inc. 


AN/APQ-122(V) Radar 


The AN/APQ-122(V) is a dual-frequency nose radar 
developed for use in the US Air Force Adverse Weather 


Aerial Delivery System (AWADS) programme for instal- 
lation in C-130E transport aircraft. This long-range navi- 
gation sensor is used for weather avoidance and 
navigation in supply dropping missions. The equipment 
provides ground-mapping out to more than 385 km, 
weather information up to 278 km and beacon interrog- 
ation up to 444 km when using the I-band frequency 
radar. K-band frequencies are used when short-range 
high-resolution performance and target location are 
required. In the K-band mode the radar provides a high- 
resolution ground map display to permit target identifi- 
cation and location for position fixing and aerial delivery 
missions. In this mode the radar will detect and display 
targets with a radar cross-section of 50m? while 
operating in rainfall of 4 mm/h. 

In addition to the dual-frequency system designed for 
AWADS, designated AN/APQ-122(V)1, three other 
configurations have been developed. The AN/ 
APQ-122(V)5 is a single-frequency I-band radar which 
has been developed as a direct replacement for the 
AN/APQ-59 radar used in C-130 and E-4B aircraft. 
Facilities include long-range mapping, weather evalu- 
ation and avoidance and rendezvous. A navigation 
training version of the AN/APQ-122(V)5, the AN/ 
APQ-122(V)7, has been designed for use in the T-43A 
aircraft. Another dual-frequency radar, the AN/ 
APQ-122(V)8, incorporates a terrain-following capabil- 
ity and is used on Combat Talon 1 MC-130 aircraft. 

A modification programme is under way to enhance 
the performance of the AN/APQ-122 radars installed in 
Lockheed C-130 transports and special-mission air- 
craft. The modification comprises the addition of ascan 
converter, made by Systems Research Laboratories 
(SRL), which accepts range and bearing radar returns 
and converts them for a high-resolution raster scan 
CRT in accordance with standard display formats such 
as American Industries RS-343. The APQ-122 com- 
prises 11-21 LRUs depending on the radar configur- 
ation and the scan converter will replace several of 
these, including the PPI, which will be replaced by a ras- 
ter scan video display. The significance of this enhance- 
ment lies in the resolution of the unit; scan converters 
for use with fire control systems are generally of low res- 
olution, typically 400 x 400 pixels. The SRL unit will pro- 
vide a 1,024 x 810 pixel format with eight grey shades, 
matching and exploiting the radar imagery itself. 


Status 

The AN/APQ-122(V) has been supplied to the US Air 
Force and the air forces of Argentina, Australia, Bolivia, 
Cameroon, Congo, Denmark, Ecuador, Egypt, Gabon, 
Greece, Indonesia, Iran, Israel, Italy, Jordan, Libya, 
Malaysia, Morocco, Nassau, New Zealand, Niger, 
Nigeria, Oman, Philippines, Portugal, Saudi Arabia, 
Singapore, Spain, Sudan, Thailand, Venezuela and 
Zaire. The radar has been installed in C-130H, 


RC-130A, KC-135A, RC-135A, RC-135C and E-4B 
aircraft. 


Contractor 
Texas Instruments Inc. 


AN/APQ-126(V) Terrain-Following 
Radar 


The AN/APQ-126(V) is a forward-looking variable con- 
figuration airborne navigation and attack radar which 
was produced for the US Navy A-7E and US Air Force 
A-7D aircraft. It operates in the J-band and its primary 
functions are ground-mapping, air-to-ground ranging 
and terrain-following/terrain-avoidance. The radar also 
features adverse weather look-through using select- 
able polarisation, slaved antenna pointing in air-to- 
ground ranging and variable tilt control which allows 
the pilot to optimise ground map displays and highlight 
points of interest. 


Status 

The AN/APQ-126 radar equips US Navy A-7E and US 
Air Force A-7D aircraft and was also produced for the 
A-7H aircraft of the Greek Air Force and for the A-7P and 
TA-7P aircraft of the Portuguese Air Force. The cost of 
30 sets of APQ-126 for these latter aircraft was given as 
$10.4 million. A variant, known as the AN/APQ-158 (see 
separate entry), has been developed for the HH-53 heli- 
copter. Production is now complete with over 1,000 
units delivered. 


Contractor 
Texas Instruments Inc. 


AN/APQ-158 Radar 


The AN/APQ-158 is a multimode forward-looking radar 
used primarily for terrain-following/terrain-avoidance at 
low altitudes in the Pave Low Ill night/adverse search 
and rescue helicopter, the Sikorsky MH-53J. The equip- 
ment is similar to the AN/APQ-126 but is modified for 
compatibility with the unique helicopter characteristics 
and the Pave Low Ill mission requirements. The radar 
contains 15 LRUs which provide the same basic modes 
of operation as the AN/APQ-126. 

System upgrades have provided this radar with the 
ability to supply updates in all modes except terrain- 
following, and to perform terrain-following missions 
over very high clutter areas such as cities. 


Status 
In service in MH-53J helicopters. 


Contractor 
Texas Instruments Inc. 


AN/APQ-168 Multimode Radar 


The Sikorsky HH-60 Night Hawk helicopter is designed 
to penetrate hostile territory during darkness to rescue 
downed aircrews or deliver and retrieve special oper- 
ations teams. The task calls for long-distance nap-of- 
the-earth flying and accurate navigation. 

The radar can operate in terrain-clearance, terrain- 
avoidance, air-to-air ranging and cross-scan modes, the 
latter combining ground-mapping or terrain-avoidance 
with terrain-following. A terrain storage facility permits 
the radar to have a reduced duty cycle thereby reduc- 
ing the probability of detection by enemy ESM 
equipment. 

The system has increased electronic countermea- 
sures resistance, improved weather penetration, better 
guidance in turning flight, a power management func- 
tion for semi-covert operation and low beam reflectivity. 
Extensive BITE provides a high degree of fault isolation 
and detection. The system is carried in a pod in the 
nose of the aircraft. 

Texas Instruments has studied several possible 
applications for the AN/APQ-168 radar, including 
mounting it on an Alpha Jet where all the LRUs will be 
remote from the scanner, and also in the US Navy’s 
F/A-18s where the antenna diameter has been reduced 
to 203 mm and the system is located under the aircraft 
nose to give the F/A-18 a complete attack capability. 
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The Texas Instruments AN/APQ-168 radar for the Sikorsky HH-60 Night Hawk. helicopter 


Specifications 

Dimensions: 1,420 mm long x 330 mm diameter 
Weight: 113 kg 

Power supply: 115 V AC, 3 phase, 200 VA 

28 V DC 

Reliability: 144 h specified MTBF 


Status 
In service with the US Air Force Sikorsky HH-60 Night 
Hawk helicopter. 


Contractor 
Texas Instruments Inc. 


AN/APQ-171 Radar 


The AN/APQ-171 is the designation of the modified 
AN/APQ-146 series of airborne terrain-following radar 
systems which include AN/APQ-110, AN/APQ-128, 
AN/APQ-134 and AN/APQ-146 systems for F-111 air- 
craft. These modifications have been incorporated to 
improve reliability and maintainability on the F-111 and 
to provide a single radar configuration for all F-111 
models. 

Earlier versions of the AN/APQ-171 were the AN/ 
APQ-146 designed for use in the F-111F, the AN/ 
APQ-110 for use on the F-111A, F-111C and F-111E, the 
AN/APQ-128 for use on the F-111D and the AN/ 
APQ-134 for use on the FB-111. 

The AN/APQ-171 is a dual-channel forward-looking 
multimode radar developed for the F-111. The radar’s 
primary function is to provide proper commands to con- 
trol the F-111 automatically at a preselected set clear- 
ance height above the terrain. This allows the F-111 to 
fly a low-altitude flight path following the earth’s con- 
tours, thereby reducing the chance of detection. Each 
channel of the terrain-following radar is identical, pro- 
viding system flexibility and improving overall system 
reliability and mission success. The units of this radar 
provide terrain-following, situation, terrain-avoidance 
and ground map modes of operation. 

There are two F-111 attack radar back-up modes 
which may be selected by equipment external to the 
APQ-171. One is an air-to-ground ranging mode which 
uses the elevation monopulse resolution improvement 
capability of the terrain-following radar and is slaved to 
an externally generated position taken from the lead- 
computing optical sight, the azimuth axis being aligned 
with the drift angle. The other is a ground map back-up 
mode where the terrain-following radar transmitter/ 
receiver is routed through the attack antenna. 


Status 

Production of the AN/APQ-171 radar for the US Air 
Force was completed in 1990 and for the Royal 
Australian Air Force F-111C and RF-111C in 1991. 


Contractor 
Texas Instruments Inc. 


AN/APQ-172(V) Radar 


The AN/APQ-172(V) forward-looking radar provides 
terrain-following and ground-mapping capabilities for 
the RF-4C aircraft, the reconnaissance version of the 
US Air Force McDonnell Douglas F-4C Phantom, for 
all-weather day or night selective reconnaissance at 


high- or low-level flight. The AN/APQ-172(V) radar is a 
reliability and maintainability upgrade to the AN/ 
APQ-99 radar, originally fielded in 1965. The upgrade is 
achieved through the incorporation of modification kits 
into the AN/APQ-99 terrain-following radar. Once 
upgraded, the system is redesignated as the AN/ 
APQ-172(V) radar. 

The radar provides three terrain-clearance modes, 
an air-to-air ranging mode for refuelling operations, two 
ground-mapping modes and two combined time- 
sharing modes. The terrain-following mode allows 
manual low-level flight in clear and adverse weather, 
utilising monopulse resolution improvement. Ground- 
mapping capability is provided up to 150 km range. 
The time-sharing modes include terrain-following/ter- 
rain-avoidance and terrain-following/ground-mapping. 
During the combined modes, terrain-following presen- 
tations are provided on the forward indicator and 
ground map or terrain-avoidance presentations are pro- 
vided on the aft indicator. Operation is in the J-band. 


Status 
In operational service in aircraft of the US, German and 
Japanese air forces. 


Contractor 
Texas Instruments Inc. 


AN/APQ-174 Multimode Radar 


The AN/APQ-174 multimode radar has been devel- 
oped for US Army, Navy and Air Force combat rescue 
and special operation missions, for use on aircraft such 
as the HH/MH-60, CH/MH-47, HH-53 and the V-22. The 
radar is a derivative of the LANTIRN terrain-following 
radar and the AN/APQ-168 multimode radar and main- 
tains commonality with five of the six LANTIRN LRUs. 
The system will enable an aircraft to perform special 
operations and search and rescue missions at night, in 
adverse weather conditions and in a high threat 
environment. 

AN/APQ-174 modes include normal, power manage- 
ment and weather, terrain-following, terrain-avoidance, 
ground-ranging, beacon and weather. Set clearances 
are 100, 150, 200, 300 and 500 ft. Weather perform- 
ance is enhanced by the use of selectable circular 
polarisation and operation in 10 mm/h rain is claimed. 
The system includes extensive internal monitoring, per- 
iodic and manually initiated BIT and end-to-end test. 

The AN/APQ-174 allows operations at low altitudes, 
down to 100 ft above the ground by day or night. MFR 
improvements include the addition of weather detec- 
tion and beacon interrogation modes to help in navi- 
gation and rendezvous. Other upgrades to the radar 
include expansion of software memory, conversion to 
electrically erasable memory and addition of an 
obstacle warning signal to existing video displays. 
Another upgrade, adding a new set clearance altitude 
to the terrain-following mode, will allow the aircrew to 
train at a safer altitude. 


Specifications 

Dimensions: 

(pod) 330 mm diameter x 1,090 mm 
(radar interface unit) 760 x 330 x 480 mm 
Weight: 114 kg 

Reliability: 144 h MTBF specified 
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The AN/APQ-174 multimode radar provides the ability to operate at altitudes down to 100 ft in adverse 


weather by day or night 


Status 

Texas Instruments has been awarded a $13.5 million 
contract to develop an improved AN/APQ-174 for the 
US Air Force special operations CV-22 tilt-rotor aircraft 
and MH-47 and MH-60K helicopters. The contract calls 
for the delivery of three complete radars and two sets of 
spare subassemblies. Deliveries began in 1994. 


Contractor 
Texas Instruments Inc. 


AN/APS-115 Radar 


The AN/APS-115 is one of the Texas Instruments family 
of airborne search radars and is an I-band frequency- 
agile system of modular design. It is employed princi- 
pally for ASW and maritime roles. The AN/APS-115 is a 
dual system to provide 360° coverage for the P-3C 
Orion land-based ASW aircraft. One antenna is 
mounted in the nose and the other in the rear. In 
addition to the underslung stabilised antenna assem- 
blies, the equipment includes dual receiver/transmit- 
ters, an antenna position programmer, dual radar set 
controls and a common antenna control unit. 


Status 
No longer in production, but still in operational service. 


Contractor 
Texas Instruments Inc. 


AN/APS-124 Search Radar 


The AN/APS-124 search radar was specially designed 
to be part of the comprehensive avionics suite for the 
US Navy Sikorsky SH-60B Seahawk ASW helicopter 
built to satisfy the Light Airborne MultiPurpose System 
(LAMPS) Mk IIl requirement. One of the problems 
associated with the operation ‘of these medium-size 
helicopters from the Spruance class destroyers on 
which they serve is that of stowage, particularly the 
height limitation. The APS-124 is therefore designed 
around a low-profile antenna and radome and consists 
of six LRUs. i 

Optimum detection of surface targets in rough sea is 
accomplished by several unique features including a 
fast-scan antenna and an interface with the companion 
OU-103/A digital scan converter to achieve scan-to- 
scan integration. The system is associated with a multi- 
purpose display and with the LAMPS datalink so that 
radar video signals generated aboard the aircraft can 
be displayed on LAMPS-equipped ships. 

The system operates in three modes covering long- 
and medium-range search and navigation and fast scan 
surveillance. The display ranges are selectable up to 
74 km and the false alarm rate is adjustable to suit 
conditions. 

The system is designed around the MIL-STD-1553 
digital databus to communicate with other aircraft 
equipment and the modular design facilitates instal- 
lation on other aircraft. 


Specifications 
Weight: 95 kg 
Coverage: 360° azimuth 
Display range: out to 160 nm (selectable) 
Pulse length: 

(long range) 2 us 
(medium range) 1 Us 
(short range) 0.5 us 
PRF: 

(long range) 470 pps 
(medium range) 940 pps 
(short range) 1,880 pps 
Scan rate: 

(long range) 6 rpm 
(medium range) 12 rpm 
(short range) 120 rom 


Status 
Service deployment of the LAMPS III Seahawk helicop- 
ter began in 1983. More than 300 systems are in 
service. 


Contractor 
Texas Instruments Inc. 


UPDATED 


AN/APS-127 Radar 


The AN/APS-127 search radar is produced for the US 
Coast Guard for use in the Falcon Guardian HU-25A air- 
craft. The system was developed to support search and 
rescue missions as well as law enforcement. A unique 
feature is the stabilised, lightweight, high-efficiency fast 
scanning antenna. Scan-to-scan_ integration is 
accomplished by interface with separate direct-vision 


Texas Instruments AN/APS-124 radar 


storage tube displays for both the pilot and the surveil- 
lance system operator. 


Status 
No longer in production, but still in operational service. 


Contractor 
Texas Instruments Inc. 


AN/APS-134(V) Radar 


The APS-134(V) anti-submarine warfare and maritime 
surveillance radar is what Texas Instruments calls the 
international successor to the US Navy’s AN/APS-116 
periscope detection radar. The APS-134(V) incorpor- 
ates all the features of the former system while improv- 
ing performance and adding capabilities, including a 
new surveillance mode. 

The heart of the radar is a fast-scan antenna and 
associated digital signal processing which, says Texas 
Instruments, form the only proven and effective means 
of eliminating sea clutter. This technique is used in two 
of the three operating modes, the third being a conven- 
tional slow scan for long-range mapping and navi- 
gation. The transmitter power is 500 kW. 

In Mode 1, periscope detection in sea clutter, high- 
resolution pulse compression is employed with a high 
PRF and a fast-scan antenna, actual values being 
0.46 m, 2,000 pps and 150 rpm. Display ranges are sel- 
ectable to 59 km. There is an adjustable false alarm rate 
to set the prevailing sea conditions and scan-to-scan 
processing is employed. 

Mode 2, long-range search and navigation, operates 
at medium resolution and with a low PRF, low scan and 
display ranges selectable to 278 km. Actual values are 
500 pps and 6 rpm. 

Mode 3 operates, again at high resolution, for mari- 
time surveillance. A low PRF (500 pps) is used in con- 
junction with an intermediate scan speed of 40 rpm. 
Display ranges are selectable to 278 km and an adjust- 
able false alarm rate is used together with scan-to-scan 
processing. 

The system is also available in an off-line configur- 
ation, with its own 10 x 10 in (254 x 254 mm) CRT 
control/display unit. On-line operation linked in with 
other aircraft systems is accomplished via a MIL- 
STD-1553 digital databus, with the digital scan con- 
verter providing raster scan video for other aircraft dis- 
plays. The weight of the entire APS-134(V), including 
the waveguide pressurisation unit, is 237 kg. The equip- 
ment is compatible with the inverse synthetic aperture 
radar techniques developed by Texas Instruments for 
long-range ship classification. 


Status 

In service with Dornier/Dassault Aviation Atlantic ASW 
aircraft of the German Navy, Pakistan Navy P-3C air- 
craft, Portuguese Air Force P-3P aircraft and as part of 
the Royal New Zealand Air Force Lockheed P-3B Orion 
update programme. 


Contractor 
Texas Instruments Inc. 


AN/APS-134(V)7 Radar 


The AN/APS-134(V)7 offers technological improve- 
ments over its predecessor, the AN/APS-134(V). It fea- 
tures the developments of the US Navy’s AN/APS-116 
family of periscope detecting radar systems. 

The AN/APS-134(V)7 radar system includes the peri- 
scope detection, long-range maritime surveillance and 
navigation modes from the AN/APS-134 radar. To that 
are added capabilities for improved periscope detec- 
tion, advanced digital signal processing, multiple track- 
while-scan, dual-channel digital scan conversion, ESM 
countermeasures and 0-level built-in radar system diag- 
nostics. There is also an optional capability to record 
radar and FLIR video. 

The system is designed to detect small targets in 
high sea conditions at long range. Long-range perform- 
ance is achieved by using a 500 kW high-power trans- 
mitter, 35 dB high-gain antenna and custom-developed 
low-noise preamplifier of less than 3 dB noise figure. 
These features provide the signal-to-noise ratio necess- 
ary to achieve long-range capability. Detecting small 
targets in the sea clutter environment is an inherent 
problem of maritime surveillance radar. To overcome 
this limitation, pulse compression and scan-to-scan 
processing are employed in the AN/APS-134(V)7. 

The AN/APS-134(V)7 features simultaneous 32-tar- 
get high-resolution tracking, 360° capable PPI cover- 
age with sector scan, picture within picture PPI and B 
scan display format, dual-channel multilevel digital 
scan conversion and advanced digital signal process- 
ing. Multiple radar configurations are available for off- 
line, MIL-STD-1553 and ANEW databusses. The system 
is adaptable to multiple radar video display configur- 
ations. The AN/APS-134(V)7 interfaces with other air- 
craft systems such as IFF, FLIR and ESM. 


Status 

Texas Instruments has delivered the first of six AN/ 
APS-134(V)7 search radars for the Fokker Maritime 
Enforcer Mk 2 patrol aircraft. 


Contractor 
Texas Instruments Inc. 
UPDATED 


AN/APS-137(V) Inverse Synthetic 
Aperture Radar 


The APS-137(V) is an improved version of the Texas 
Instruments AN/APS-116 periscope detection radar 
which is standard on the US Navy’s Lockheed S-3 air- 
craft. Over 200 units of the AN/APS-116 X-band radar 
have been produced and the APS-137(V) introduces an 
Inverse Synthetic Aperture Radar (ISAR) mode. Fund- 
ing for this development, which increases radar pro- 
cessing and introduces a standard surveillance and 
automatic classification capability, started in 1982 and 
was scheduled to continue into 1994 as part of the 
avionics upgrade which denotes the S-3B version. 

The APS-137(V) offers long-range detection and 
classification of ships, the radar producing a recognis- 
able image of the target vessel. The image is derived 
from the Doppler shifts of the returns, compared with 
the reference level. Using pulse compression and fast 
scan processing to eliminate sea clutter, the 
APS-137(V) provides improved periscope detection 
and high altitude maritime surveillance. Multiple target 
tracking (track-while-scan) is also available. 

The APS-137(V) is compatible with the seekers in 
Harpoon, Tomahawk and other missiles, and can inter- 
face directly into weapons system computers. By com- 
paring images before and after an attack, target battle 
damage can be assessed. 


Status 

Full production for the S-3B retrofit programme com- 
menced in 1987. In January 1987 Texas Instruments 
received a contract to supply AN/APS-137(V) radars to 
equip US Navy Lockheed S-3B and P-3C and US Coast 
Guard C-130 aircraft, with deliveries extending to 1992. 
This was extended at the end of 1987 to include a fur- 
ther nine sets and long lead items for 16, to equip the 
S-3B. A further contract was awarded in August 1991 
for 24 AN/APS-137(V) systems. 


Contractor 
Texas Instruments Inc. 
UPDATED 


USA/RADAR 171 


LRUs of the Texas Instruments AN/APS-134(V)7 maritime surveillance radar 


The AN/APS-137(V)1 inverse synthetic aperture radar is in service with aircraft of the US Navy 


The US Navy Lockheed S-3B Viking carries the AN/APS-137(V) inverse synthetic aperture radar 
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Ground-Mapping and Terrain- 
Following Radar for the Tornado 


The Tornado IDS radar has no official designation, but 
is often referred to as the Tornado Nose Radar (TNR). 
The TNR is also used in the ECR version of the 
Tornado. 

The all-weather day or night radar comprises two 
essentially separate systems that share a common 
mounting, power supply and computer/processor. 
They are the Terrain-Following Radar (TFR) and the 
Ground-Mapping Radar (GMR). The first is used for 
automatic high-speed, low-level approach to the target 
and escape after an attack. The second is the primary 
attack sensor for the IDS Tornado and operates in 
air-to-ground and air-to-air modes to provide high- 
resolution mapping for navigation updating, target 
identification and fire control. 

The radar enables the crew to fix the aircraft position 
by updating the Doppler-monitored inertial navigation 
system, provides range and tracking information for 
offensive or defensive weapon delivery, and com- 
mands, via the autopilot, a contour-hugging flight pro- 
file that reduces the chance of detection by hostile 
air-defence radars. ECCM, dramatically enhanced with 
the introduction of the Phase 1 upgrade improvement, 
is used to provide relative immunity from interference in 
severe ECM environments. 

The three units comprising the system are the radar 
sensor (transmitter/receiver package for TFR and 
GMR), a digital scan converter and a radar display unit 
in which a moving-map image can be superimposed on 
a radar picture for navigation updating and target 
identification. 

The GMR operates in the Ku frequency band with 
nine modes: readiness, test, ground-mapping, bore- 
sight contour mapping, height-finding, air-to-ground 
ranging, air-to-air tracking, land/sea target lock on and 
beacon homing. 

The TFR operates at Ku frequencies and has four 
modes: standby, ground standby, test and terrain- 
following. In the latter mode the aircraft can be flown 
automatically or manually through head-up display 
steering information. The pilot can also select ride com- 
fort (for a given speed, the closer the allowable ground 
clearance, the less comfortable the ride owing to the 
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The Texas Instruments attack radar for the Panavia 
Tornado IDS showing the ground-mapping 
antenna (above) and terrain-following antenna 
(below) 


A Texas Instruments ground-mapping and terrain-following radar equips the Tornado IDS 


greater g levels needed to stay on the commanded 
flight profile). 

Both systems have extensive built-in test features to 
ensure a high degree of fault isolation and comprehen- 
sive reversionary modes. 


Status 
In service on Tornado IDS and ECR aircraft. 


Contractor 
Texas Instruments Inc. 


UPDATED 


Terrain-Following Radar for 
LANTIRN 


Latest in the series of developments of terrain-following 
radars developed by Texas Instruments (earlier models 
equip the General Dynamics F-111, McDonnell Douglas 
F-4, Panavia Tornado and the LTV A-7), the TFR for the 
US Air Force’s Low Altitude Navigation and Targeting, 
Infra-Red, for Night (LANTIRN) programme is claimed 
to offer orders of magnitude improvements over pre- 
vious equipment in ECCM, all-weather performance 
and turning flight capability. These improvements 
enhance the survivability of combat aircraft during 
penetration of hostile airspace. 


A new level of operational flexibility, said to be 
unobtainable with earlier systems, derives from the use 
of a high-throughput digital processor, an advanced 
adaptive algorithm and terrain data storage techniques. 

The LANTIRN TFR retains the basic facilities avail- 
able in the Tornado, including the ability to operate 
under enemy jamming in bad weather and at very low 
level, but changes in system performance enable the 
aircraft to turn at a maximum rate of 5.5°/s compared 
with the Tornado’s 2°/s and to bank up to 60° while still 
maintaining terrain-following capability. Whereas the 
Tornado and_ previous terrain-following radars 
employed magnetrons, the LANTIRN TFR has a travel- 
ling wave tube, giving considerably better perform- 
ance, particularly in an ECM environment, and higher 
reliability. The pilot can control the aircraft’s flight path 
by selecting terrain-clearance heights of from 100 to 
1,000 ft. 

The LANTIRN TFR subsystem began testing in a 
Lockheed F-16 during 1983 and quickly demonstrated 
the ability to fly down to 100 ft above the terrain. 


Status 
In service on USAF F-15E and F-16D aircraft, and on 
F-15| and F-15S. 


Contractor 
Texas Instruments Inc. 


UPDATED 


This Texas Instruments advanced terrain-following/terrain-avoidance radar is shown pod-mounted under 
a Lockheed F-16 


Sentinel Il Airborne Traffic Alert 
and Collision Avoidance System 


Sentinel Il is a Traffic alert and Collision Avoidance Sys- 
tem (TCAS) which uses advanced signal processing to 
detect, compute and display the position, track and alti- 
tude of all transponder-equipped aircraft within a 37 km 
range. The system detects and tracks up to 60 targets, 


while displaying up to eight. Normal surveillance range 
is 37 km, pilot-selectable to 27.8, 18.5 and 9.3 km. 

Sentinel Il is designed to meet FAA specifications 
and standards required for TCAS | certification, while 
achieving weight, size and performance goals specific 
to corporate and commuter aviation. 

The system incorporates Trimble’s six-channel GPS 
sensor which provides the aircraft position within 


metres. The active-passive radar technology results in 
high reliability and accuracy and a reduced false alarm 
rate. It performs best in high-density ATC airspace, 
when demanding performance is most needed, and 
displays projected track and velocity vectors of intruder 
aircraft and the relative altitude of non-altitude reporting 
Mode A transponder-equipped aircraft. 

Sentinel Il is designed to interface with a variety of 


weather radar, EFIS and IVSI/TCAS displays for ready 
installation in most fixed-wing aircraft and helicopters. 
The control head is designed for easy operation and 
provides both functional and diagnostic testing, with 
continuous auto-calibration update measurements. 

A robust microprocessor allows for future system 
upgrades, including GPS navigation, Mode S trans- 
ponder with datalink communications exchange cap- 
abilities, terrain-mapping and windshear detection and 
warning. 


Specifications 

Dimensions: 

(standard processor) 96.5 x 320.5 x 193.5 mm 
(control head) 146 x 203.2 x 76.2 mm 
Weight: 

(processor) 8.26 kg 

(control head) 1.45 kg 

(TCAS antenna) 0.45 kg 

(GPS antenna) 0.18 kg 

Power supply: 28 V DC or 115 V AC, 400 Hz 
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Contractor 
Trimble Navigation Ltd. 


Laser Radar Technology 


Since the invention of the CO, waveguide laser in the 
1970s, the US Air Force has invested substantial funds 
in the development of radar systems based on CO, 
lasers. A laser radar (ladar) offers benefits in ranging 
and in automatic target classification and recognition. 
The requirement for precision targeting is driven by the 
need to keep the cost per kill ratio down by properly 
identifying and hitting real targets. The ladar functions 
best when used in conjunction with a wide area search 
sensor such as a radar or infra-red detection system. 

Many complete ladar systems have been built and 
successfully field and flight tested. Raytheon’s Auton- 
omous Terminal Homing (ATH) programme flight dem- 
onstrated a cruise missile active and passive precision 
terminal homing sensor suite on a McDonnell Douglas 
F-4 aircraft. Building on the ATH experience, General 
Dynamics and McDonnell Douglas cruise missile 
advanced guidance programmes demonstrated an 
advanced active and passive CO, ladar guidance unit 
and processor suite for precision navigation, terrain- 
following and obstacle avoidance, mobile targeting and 
improved precision terminal homing. Hughes Aircraft 
and Rockwell International are developing higher- 
power ladars to increase recognition capability and 
image fidelity at extended ranges under the strategic 
targeting laser radar technology demonstration pro- 
grammes. Many other companies or institutions have 
developed complete ladar systems for field or flight 
demonstrations and data collection, or specialise in 
critical component and subsystem development such 
as lasers, optics, modulator crystals, scanners and 
electronics. 

Current ladars support the following functions: 
covert mid-course navigation, Doppler velocimetry, 
non-co-operative target recognition, target classifi- 
cation and recognition, precision terminal homing, 
pixel level Doppler image processing, vibration sens- 
ing, terrain and obstacle avoidance and_terrain- 
following. The ladar provides robust data for automatic 
target recognisers. 

The development of single-frequency solid-state 
lasers suitable for laser radar applications has 
increased the options available to programmes using 
ladars. Operating at wavelengths of 1 and 2 um, these 
new ladars offer significant performance and engineer- 
ing benefits over CO, ladars. The shorter wavelength 
allows greater range resolution for equivalent velocity 
resolution. Secondary advantages include the absence 
of gases, the use of room temperature detectors and 
less expensive optics. While these solid-state ladars 
would avoid atmospheric molecular and water vapour 
absorption, disadvantages include greater effects of 
refractive turbulence, increased sensitivity to aerosols 
and eye-safety concerns for wavelengths shorter than 
1.4 um, which includes Nd:YAG at 1.064 um. The abil- 
ity to use laser diodes to pump the solid-state laser, as 
opposed to the high-voltage discharge or radio fre- 
quency fields used with CO,, offers increased reliability 
and maintainability as well as increased compatibility 
with other systems. 


Status 
Research programme. Over the next five to seven years 
the US Air Force plans to develop a laser which will opti- 
mally combine in a single aperture a medium-power 
ladar and a passive search sensor. 

Current US Air Force solid-state ladar programmes 
are developing ladars suitable for a variety of 


applications. Coherent Technology Inc has developed 
one and 2 um coherent systems. These systems are 
being used experimentally. 


Contractor 
US Air Force Systems Command, Wright Laboratory, 
Avionics Directorate. 


UPDATED 


Ballistic Winds Programme 


The Ballistic Winds programme is advancing airborne 
light detection and ranging (lidar) wind profiler tech- 
nology to provide real-time, 3D wind information to 
improve delivery of various projectiles from high alti- 
tude. One lidar system, which was demonstrated last 
year, uses a 2um laser source which shoots a laser 
pulse from the aircraft through the atmosphere. The 
returned laser light is Doppler shifted (wind velocity 
component) by the dirt and water vapor particles that 
are travelling with the wind. Then through a sequence 
of laser scans in a conical manner, the system can 
determine the directional component. The range 
resolved component is derived by the short pulse 
length of the laser and provides range slices of the 
atmosphere. The result is the system can provide 3D 
wind information from altitude to the ground with range 
slices of hundreds of metres and velocity accuracy of 
0.5 m/s. This information can then be used to negate 
wind effects on projectile delivery. 

The airborne laser wind profiler allows the navigator 
to incorporate real-time wind conditions from the air- 
craft to the ground and calculate a release point above 
10,000 ft with high delivery accuracy. 


Status 

The development and application of the laser-based 3D 
wind profiler is continuing in various forms for the cargo 
C-130, AC-130H Gunship, and B-52 bomber. 


Contractor 
US Air Force Systems Command, Wright Laboratory, 
Avionics Directorate. 


NEW ENTRY 


Moving and Stationary Target 
Acquisition And Recognition 
(MSTAR) 


The objective of the MSTAR programme is to design, 
construct, and demonstrate in the laboratory an accu- 
rate and robust Automatic Target Recognition (ATR) 
system capable of locating and recognising time-criti- 
cal targets in air-to-ground 2D Synthetic Aperture Radar 
(SAR) imagery. The MSTAR programme emphasises 
an applied systems engineering approach that inte- 
grates advanced ATR algorithm modules to achieve 
accurate and robust performance in highly uncon- 
strained ground-based image analysis scenarios. The 
scenarios focus on shallow high targets obscured by 
layover, partial masking, Cover, Camouflage and 
Deception (CC&D). The programme relaxes the con- 
straints typically imposed by existing ATR development 
programmes on target, sensor, and background vari- 
ants referred to as the MSTAR Extended Operating 
Conditions (EOCs). 


The MSTAR EOCs include a minimum of 20 target 
classes at: 

arbitrary viewing angles 

radar squints off broadside at +35° 

radar depression angles up to 40° 

modest levels of target camouflage and deception 

30 per cent target obscuration levels in both flat and 

hilly terrains 

multiple target configurations and articulations. 

MSTAR algorithm design strategies employ a model- 
based or model-driven approach in which targets, back- 
grounds, target/background interactions, and the 
uncertainty with which they can be measured, 
extracted, and/or predicted, are each modelled to 
explicitly account for obscuration, clutter layover, cam- 
ouflage, diffuse scattering, multipath reflections, and 
other operational conditions. A central tenet of this 
approach is that the large number of target, sensor, and 
background combinations found in realistic scenarios 
precludes the use of ATR algorithms that rely solely on 
precomputed templates, and which require large 
amounts of measured data. MSTAR will significantly 
advance the state-of-the-art of existing SAR model- 
based algorithms such as the Automatic Radar Air-to- 
Ground Target Acquisition Program (ARAGTAP) 
conceived of and developed by Wright Laboratory (WL) 
Avionics Directorate. 

An associated team of module developers and a sys- 
tem integrator will develop the MSTAR system under a 
distributed, collaborative development strategy. The 
MSTAR modules are: 

Focus of Attention - identifies potential targets and 
eliminates non-target areas in SAR imagery; uses con- 
textual cues, map products, scene segmentation algor- 
ithms, map/image, and image/image registration 
algorithms, collateral information, image derived, and 
externally provided area delimitation techniques and 
advanced target detection algorithms. 

Indexing - coarsely classifies target detections and 
hypothesizes target orientation and background 
effects such as occlusion and layover. 

Feature Prediction - uses phenomenologically based 
target and background models to predict the 
appearance of significant, discriminating SAR image 
features, along with appropriate probability distri- 
butions characterising feature attribute uncertainty. 
Feature Extraction - excises and characterises stable, 
phenomenologically based target and scene features 
from image regions of interest. 

Matching - compares corresponding predicted and 
measured target and/or background features to yield a 
probabilistic measure or score of their ‘closeness’; 
refines estimates of key target parameters such as 
configuration, articulation, and orientation. 

Search Management - formally accrues evidence and 
dynamically controls the overall hypothesis refinement 
process; controls the sequence of feature prediction 
and matching processes; assesses the outcome of 
prediction and matching; terminates the hypothesis 
refinement process. 


Status 
Early development. 


Contractor 
US Air Force Systems Command, Wright Laboratory, 


Avionics Directorate. 


NEW ENTRY 


174 


Thermal Imaging System 


The British Aerospace Australia MultiRole Thermal 
Imaging System operates in the 3 to 5 um infra-red 
band and provides long-range, high-resolution perform- 
ance in warm, high-humidity environments. Its small, 
lightweight configuration is suitable for land, sea and 
airborne operations and is applicable to the full range of 
military and commercial platforms for new or retrofit 
installations. 

The system incorporates 3 to 5 um staring array 
detector technology which delivers compact size, light 
weight and low cost without trading off performance. 
The absence of an opto-mechanical scanning system 
provides higher image quality and improved reliability 
compared to conventional 8 to 10 um thermal imaging 
sensors. 

The system offers a selection between two or three 
fields of view providing pilot’s night vision, surveillance 
and_targeting/identification capabilities. Precision 
stabilisation supports a high-resolution narrow field of 
view to offer excellent long-range performance. 

The MultiRole Thermal Imaging System takes full 
advantage of the 3 to 5 um band of the IR spectrum 
which offers vastly improved range performance over a 
wide range of atmospheric conditions including hot, 
humid environments. High-definition video imagery is 
provided by the use of staring array detector tech- 
nology which simultaneously images the entire IR 
scene with over 311,000 individual detectors. Previous 
generation IR imaging systems opto-mechanically scan 
a relatively small number of detectors sequentially over 
the scene. The benefits of staring array detectors are 
improved resolution and higher reliability. 


Aviator’s Night Vision Imaging 
System 


The Hughes Aviators Night Vision Imaging System 
(ANVIS) is a helmet-mounted unity power image intensi- 
fier binocular which allows low or contour flying in fixed- 
wing aircraft or helicopters at night. The system is com- 
patible with either second- or third-generation image 
intensifier tubes and can be used in conjunction with 
FLIR systems. The binocular is lightweight, can be fitted 
to any flying helmet and provides full peripheral vision. 
The complete ANVIS consists of the binocular 
assembly, image intensifier tubes, helmet visor 
interface and battery power pack. 


Specifications 
Weight: 

(binocular) 0.463 kg 
Field of view: 40° 
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British Aerospace Australia’s MultiRole Thermal 


Imaging System 1996 

Digital uniformity correction improves _ infra-red 
display image quality by eliminating the characteristic 
gain mismatch lines of the scanned detector imaging 
systems and provides a range of video processing 
functions. The advanced programmable digital video 
architecture supports cost effective through-life 
upgrade to evolving higher sensitivity infra-red staring 
array detectors. 


CANADA 


Status 
In service with the US Army. 


Contractor 
Hughes Leitz Optical Technologies Ltd. 


Wescam 24DB Covert 
Surveillance System 


The Wescam 24DB Covert Surveillance System is used 
by the Airborne Law Enforcement Association (ALEA) 
for high-altitude rotorcraft or fixed-wing surveillance 
requirements. Employed for applications such as cov- 
ert suspect surveillance, drug interdiction, and terrorist 
surveillance; the Wescam 24DB can be used effectively 
up to altitudes of 10,000 ft and ranges of 20 miles. It has 
less than 5 trad of residual RMS jitter, thereby making 


Precision four-axis stabilisation of the IR sensor by 
the gimbal system and the high magnification narrow 
field of view deliver tactical long-range surveillance 
capabilities on a variety of mobile platforms without 
image jitter. 


Specifications 

Field of regard: 

(azimuth) 360° continuous 

(elevation) +35 to -120° 

Fields of view: 

(narrow) 3.1 x 2.3° 

(intermediate) 12.3 x 9.2° 

(wide) 40 x 30° 

Spectral response: 3-5ium 

Detector: platinum silicide (PtSi), 486 x 640 pixels 
Video format (frame rate): RS-170 (30 Hz) or CCIR 
(25 Hz) available 

Size: 

(turret) 406 (diameter) x 550 mm (high) 

(control electronics) Y2 ATR 350 x 124 x 194 mm 
Weight: 

(turret) 40 kg 

(control electronics) 9 kg 

Interfaces: 

(power) 28 V DC, MIL-STD-704 

(control/data) dual redundant 1553B, remote terminal 
unit RS-232 and RS-422 asynchronous serial 12 bit 
digital video 


Contractor 
British Aerospace Australia Ltd. 


NEW ENTRY 


it possible to legally identify a person at ranges in 
excess of 1,000 ft line of sight. 

Even at extreme distances of 70,000 ft line of sight, 
the 24DB can detect a moving vehicle with tripod-like 
stability. Other Wescam products include the smaller 
16D series and the larger 36D series. 


Status 
Deployed over 200 systems worldwide. 


Contractor 
Wescam Inc. 


NEW ENTRY 


COMMONWEALTH OF INDEPENDENT STATES 


Shkval Television Sighting System 


Shkval (Squall) provides a threefold increase in the 
identification range of ground targets. An automatic 
image correlator ensures tracking against ground, sea 
or sky backgrounds. The optical systems has three-axis 
stabilisation and tracking angles of +15 to —80 in 
elevation and +35 in azimuth. 


Status 

Shkval is being evaluated for a Su-25TM ‘Frogfoot’ 
upgrade, as part of a systems upgrade also involving 
the Kopyo radar. 


Contractor 
Krasnogorsk OMZ. 


NEW ENTRY 


SIT/ISIT Low-Light Level 
Television System 


JAIVision’s intensified low-light television system is 
essentially a man-portable low-light level television sys- 
tem designed for use as an electronic newsgathering 
equipment by broadcasting organisations. It has, how- 
ever, been applied to a number of airborne military, 
paramilitary and civil roles, particularly aboard helicop- 
ters. These include reconnaissance, fisheries patrol 
and inspection, police night surveillance activities, 
mountain rescue and night electronic newsgathering. 
In such applications, the camera may be shoulder- 
mounted for use from a helicopter cabin footstep or 
used with a Ronford 15S mounting head combined 
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with a helicopter shockmount to counteract the effects 
of rotor-induced vibration. 

The system operates over a wide range of lighting 
conditions down to moonlight and starlight illumination 
levels. For helicopter work the system is supplied with a 
4.5 in (114 mm) viewfinder and a double pan bar for 
use with the 15S head. A full range of accessories is 
available and special equipment for outside broadcast 
applications includes a video transmitter/receiver oper- 
ating in the 2 GHz band, a real-time video image pro- 
cessing system and a man-portable videotape 
recording unit. The company also supplies a range of 
motorised zoom lens assemblies which meets the spe- 
cial optical requirements of low-light television systems. 
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With these lenses, says the manufacturer, low-light tele- 
vision systems can operate over a range of high or low 
ambient lighting conditions. 


Specifications 

Weight: variable, according to lens system fitted, but 
typically approximately 6 kg including camera, lens 
system and Ni/Cd belt-mounted battery power supply. 


Status 
In production and service. 


Contractor 
JAIVision AS. 


Modular Reconnaissance Pod 
(MRP) 


The Royal Danish Air Force (RDAF) has contracted Per 
Udsen Company to develop an all-new reconnaissance 
pod to be sufficiently flexible to accommodate current 
and future sensor systems. The MRP comprises three 
parts: a common pod structure, a sensor-particular 
part, and a platform-particular part. 

The common pod structure includes the pod 
body, strong-back, and electronic control system. The 
sensor-particular part is fitted with fixings for LRUs and 
sensors. The platform-particular part includes pylon 
attachments and electrical/mechanical interfaces. 


The RDAF has selected the TERMA EWMS to control 
the MRP on its F-16 aircraft. 

Payloads to be integrated include: CAI-260 EO 
sensors, Vinten wet film and EO sensors, EL-OP LAEO 
(low-altitude EO) and MAEO (medium-altitude EO) 
sensors, Lockheed Martin ATARS sensors. 


Specifications 

Dimensions: 4,496 x 762 x 610 mm 
Weight: 

(empty) 227 kg 

(loaded) 544 kg 


Flight envelope: +9 g 
Data interfaces: tape recorders and datalink 


Status 
In development for RDAF F-16 aircraft. Flight trials will 
be conducted by the RDAF. 


Contractor 
Per Udsen Company Aircraft Industry A/S. 


NEW ENTRY 


Airborne Surveillance System 


The TERMA surveillance system is designed for detec- 
tion of oil spills, identification and documentation of 
fishing violations, performance of search and rescue 
missions and ice-mapping by day and night and during 
periods of poor visibility. It integrates a wide variety of 
surveillance sensors, navigation equipment and video 
systems. 

A Side-Looking Airborne Radar (SLAR) has become 
the primary long-range sensor for oil pollution surveil- 
lance, typically covering a 37 km swath from preferred 
search altitudes. An oil slick is detected by variation in 
reflected radar signals between oil covered water and 
normal seawater. In applications like ice-mapping and 
ship surveillance the SLAR covers a 74 km swath. 

An Infra-Red/UltraViolet (IR/UV) scanner is provided 
for close-range imagery and allows a rough area esti- 
mation to be made, as the aircraft passes overhead, of 
the oil slick detected by the SLAR. The IR system can 
be operated by both day and night. It provides infor- 
mation on the spreading oil and indicates the relative 
thickness within the oil slick. The ultraviolet sensor is 
only used during daylight. It maps the complete area 
covered with oil irrespective of thickness. 

A scanning radiometer system is provided for oil 
thickness measurements and quantification, enabling 
clean-up operations to attack the worst part of the spill 


first. The MicroWave Radiometer (MWR) measures 
microwaves originating from the sea surface at X- and 
Ka-band wavelengths. 

Video cameras are used to secure evidence of oil pol- 
lution, fishery violation and other illegalities. Infor- 
mation can be recorded on videotape or stored as still 
photographs in the computer. Real-time navigation 
data is integrated into the picture. The video can be nor- 
mal colour, highly sensitive low-light level TV or IR. 
A hand-held camera, with a real-time data annotation 
capability, can be integrated into the system. 

Data downlink equipment is used for transmission of 
real-time or stored data to a ground- or ship-based 
station. 

Information from microwave and optical sensors can 
be recorded either on a standard VTR or on a high- 
resolution digital tape recorder. 

The 14 in Sensor Image Display (SID) provides the 
operator with sensor information. The SID presents the 
current sensor image whether it is the SLAR image, the 
IR/UV scanner image or the radiometer image that is 
selected. Real-time navigational data is integrated into 
the bottom of the SID format. Information on aircraft 
position, heading, speed and altitude, as well as date 
and time is presented to the operator. By means of 
the trackerball, the operator can move a cursor on the 
SID and the target position is then annotated with real 
time. 


The 254 mm colour map display provides the oper- 
ator with an outlined map of the area under surveil- 
lance. The map display is integrated with the video 
system. The operator can select map information, video 
information or both simultaneously. Map information is 
available from customised map data. The map can be 
zoomed in close steps and the operator can insert 
symbols at any position. 

The 254mm control panel display facilitates the 
operation of all surveillance sensors, back-up stores 
and video systems. All possibilities in these systems are 
pre-arranged in the control panel display as logical 
menus, sectioned into two or three levels. Functions 
within the menu are accessed by use of a two-stroke 
keypress or the trackerball. 


Specifications 

Dimensions: 

(operator console) 1,150 x 575 x 1,400 mm 
(observer console) 1,150 x 775 x 1,190 mm 
Weight: 

(operator console) 145 kg 

(observer console) 150 kg 

Power supply: 28 V DC, 900 VA (max) 


Contractor 
TERMA Elektronik AS. 


TIM Laser Rangefinders 


TIM laser rangefinders are high-repetition rate eye-safe 
laser rangefinders designed to be integrated into an air- 
borne fire control system to measure the distance to a 
ground-based, aerial or naval target. 

They consist of a 1.54 um transmitter integrating a 
1.06 um laser, a Raman conversion cell, a receiver, the 
power supplies, an interface chronometry/control and 
serial link RS-422 with the host system. 


Specifications 

Dimensions: 300 x 180 x 150 mm 
Weight: 8.5 kg 

Power supply: 220 V AC, 3 phase 
or 115 V AC, 400 Hz 


FRANCE 


Status 
TIM laser rangefinders have been selected for the 
Rafale and the Tiger helicopter. 


Contractor 
Compagnie Industrielle des Lasers (CILAS). 


TMS303 Laser Rangefinder 


The TMS303 laser rangefinder is intended to be inte- 
grated into short- and medium-range weapon systems 
for range measurement of land and airborne targets, 


such as the SFIM Viviane sight for HOT missiles on the 
Gazelle helicopter. 

The sight consists of a 1.54 um transmitter integrat- 
ing a 1.06 um laser, a Raman conversion cell and a 
power supply; an interface/control/range processing 
card; a receiver, and a low-voltage converter. 

To remain compatible with existing systems, the 
TMY303, a 1.06 um version has been proposed; this 
could easily be upgraded to the 1.54 \1m eye-safe 
configuration. 


Specifications 

Dimensions: 190 x 119 x 78.5 mm 
Weight: 2.2 kg 

Power supply: 28 V DC 
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Status 
TMS303 and TMY3038 are in series production. 


Contractor 
Compagnie Industrielle des Lasers (CILAS). 


UPDATED 


TMS312 Laser Rangefinder 


The TMS312 laser rangefinder is a version of the 
TMS303 (see previous item) which is designed for 
medium-range applications such as air-to-ground fire 
control systems. It offers higher repetition rates of 3 Hz 
continuous wave or 6 to 8 Hz in short bursts. 


Contractor 
Compagnie Industrielle des Lasers (CILAS). 


SAGEM IRIS New Generation 
FLIR 


IRIS is a high-sensitivity modular thermal imager 
with high resolution and image quality. Advanced tech- 
nological improvements like integrated detector 
microcooler device provide low power consumption. 
IRIS’s main characteristics are: up to three switchable 
FoVs, automatic gain and offset control, polarity selec- 
tion, Zoom x2 and x4, athermalized focusing, extended 
BITE, boresight alignment, digital image enhancement, 
hot points detection and tracking. 

The latest enhancement given to SAGEM’s nav/ 
attack system (MAESTRO) has been the night oper- 
ation capability, based on the integration of the SAGEM 
IRIS internal FLIR. The IRIS second-generation IRCCD 
camera provides a one-to-one infra-red image, super- 
imposed to the external world in the head-up display, in 
combination with the regular symbology. A narrow field 
of view image is also available, to be displayed in the 


head-down display, for easy and precise target 
designation. 

This new configuration has recently been qualified 
in-flight onboard a Mirage IIl and Mirage 2000. 

The compact design of IRIS allows for internal instal- 
lation therefore leaving all the hardpoints free for 
weaponry. 


Specifications 

Wavelength: 8-12 um 

Detection module: integrated detector/dewar micro- 
cooler device 

288 x 4 elements IRCCD focal plane array Cd Hg Te 
closed-cycle Stirling microcooler 

NETP: T <0.02°C 

Video output: CCIR, digital 9 or 12 bits 


Status 
In production for Mirage 2000, Mirage Ill and UAV 
programmes. IRIS has also been selected by SFIM and 


The IRIS thermal imager 
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Kentron, in charge, respectively, of the main sights for 
the Tigre Hap and the Rooivalk. 


Contractor 
SAGEM SA, Navigation and Defence Division. 


NEW ENTRY 


Cyclope 2000 Infra-Red Linescan 
Sensor 


The Cyclope 2000 infra-red linescan sensor is designed 
for applications including reconnaissance on aircraft or 
UAVs, as a navigation aid, for monitoring and surveil- 
lance of sensitive areas or for forest fire detection. It pro- 
vides day and night infra-red images of the 8 to 12 um 


The basic modular configuration can be adapted to 
various aircraft. Improved versions are offered with a 
different spectral bandwidth, multispectral detection or 
stereoscopy. 


Specifications 
Dimensions: 170 x 170 x 200 mm 


Power supply: 115 V AC, 400 Hz, 3 phase, 70 W 
or 28 V DC, 70 W 


Contractor 
SAT. 


spectral bandwidth to a thermal sensitivity of 0.1°C. Weight: <6 kg 
CN2-H Night Vision Goggles Contractor 
SFIM ODS. 


The CN2-H night vision goggles are part of a range of 
night vision systems produced by SOPELEM- 
SOFRETEC for military applications; the goggles are 
specifically designed for use in helicopters and fixed- 
wing aircraft for night observation and instrument or map 
reading. They are fixed to the helmet, with a power pack 
on the back, and a specially designed support bracket 
enables them to be immediately discarded in an emerg- 
ency; focusing and positional adjustments are available 
to suit the wearer. The goggles are compatible with US 
and NATO helmets and they incorporate second- or third- 
generation light intensifiers according to requirements. 


Specifications 

Weight: 0.95 kg incl battery pack 

Power supply: 28 V DC or 3.5 V PS 31 battery 
Battery life: 20 h 

Field of view: 40° 

Magnification: <1 


Status 
In production. Adopted by the French Army, Air Force 
and Navy, and exported. 


UPDATED 


CN2-HAA Night Vision Goggles 


The CN2-HAA Night Vision Goggles (NVGs) are a devel- 
opment of the CN2-H. They are designed for aircrew in 
high-performance military aircraft and can be rapidly 
released with either hand before ejection. The NVGs 
are equipped with Gen Ill image intensifiers, for high- 
resolution and high-sensitivity, and can be mounted on 
any type of aircrew helmet. 


Specifications 

Weight: 0.59 kg 

Power supply: 28 V DC or PS31 battery 
Field of view: 40° 

Magnification: x1 


Status 
In production and in service with the French Army. 


CN2-HAA NVGs have been successfully tested in a 


Mirage 2000 1995 
Contractor 
SFIM ODS. 

UPDATED 


AA338,100 Reconnaissance 
Camera 


The AA338, 100 camera, with a very long focal length, is 
equipped with a high-definition lens. It offers lateral 
oblique photography of the ground in daylight from 
an aircraft flying at high and medium altitudes. The 
camera is installed in a pod manufactured by Avions 
Marcel Dassault. Aiming of the camera may be 
automatic for preplanned missions or manual for 
targets of opportunity. The sight consists of a television 
camera displayed to the pilot on a radar scope and an 
inlay unit. 


The Thomson-CSF Optronique AA338, 100 
reconnaissance camera 


Specifications 

Weight: 350 kg 

Altitude: 13,000-49,000 ft 

Range: 9-100 km 

Resolution: 1 m at 100 km 

Lens: 1,700 mm autofocus 

Framing rate: 1 frame/0.6 s (max) 
Film: 126 mm (114 x 111 mm format) 


Contractor 
Thomson-CSF Optronique. 
UPDATED 


Air Reconnaissance System 


The air reconnaissance system provides photographic 
reconnaissance by day at low and medium altitudes for 
surveillance missions at sea through an assembly at the 
front or rear of the aircraft. The dropping of charges can 
also be photographed through the assembly at the rear 
of the aircraft. 

The system consists of an AA3-35-100 camera, BC3- 
135-2 camera, BF3-135-2 computer and P11-1 vacuum 
pump. Three lens cones are available: the E3-150, 
E3-75 and E3-300. 


Specifications 

Dimensions (with E3-150 lens cone): 300 x 240 x 
340 mm 

Weight: 16 kg 

Power supply: 200 V AC, 400 Hz, 3 phase 

Format: 114 x 114 mm 


Status 
In production since 1988 for the French Navy 
Atlantique 2. 


Contractor 
Thomson-CSF Optronique. 
UPDATED 


ATLIS II Laser Designator/Ranger 
Pod 


ATLIS Il is a pod-mounted laser targeting system with 
an automatic TV tracker, laser designator/ranger, tape 
recorder and interface electronics. The automatic TV 
tracker and laser stabilisation system reduce pilot work- 
load, allowing tracking and designation in a single-seat 
aircraft. ATLIS Il can be installed on a wide variety of 
strike or close support aircraft. 

The system has an accuracy of 1 mona target at an 
average firing range of 10 km and provides a high rate 
of success for low- and medium-level standoff attacks. 
It provides high image quality due to the dual-mode 
tracker which covers both the visible and near infra-red 
portions of the spectrum. ATLIS has a long-range target 
acquisition capability even in the most adverse weather 
conditions. It features a high degree of magnification of 
up to x20, damage assessment capability, video 
recording and a reconnaissance mode. 


Specifications 

Dimensions: 2,520 (length) x 305 mm (diameter) 
Weight: 170 kg 

Power supply: 115 V AC, 400 Hz, 2.3 kW 
Wavelength: 1.06 um 

Max operating range: dependent on the weapon 
selected 

Angle of regard: 

(roll) unlimited 

(pitch) -160 to +15° 

Attachments: standard 760 mm NATO bomb rack 


Status 

In production. The ATLIS 2 pod equips French Air 
Force Jaguars and has been ordered for export to 
equip Mirage 2000 and F-16 aircraft. 


Contractor 
Thomson-CSF Optronique. 
UPDATED 


Chlio Thermal Imager 


The high-performance Chlio thermal imager, mounted 
on helicopters and light aircraft, has been designed 
for observation, surveillance, search and rescue 
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The air reconnaissance photographic system for surveillance missions at sea showing (left to right) the 
three lenses, control unit and computer 
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The Thomson-CSF Optronique ATLIS pod 


The Mirage 2000 with the Thomson-CSF Optro- 
nique ATLIS II laser designator pod mounted 
under the starboard engine 


An ATLIS pod installed on the Jaguar centreline 
station during Gulf War operations 
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Chlio: FLIR on Breguet-ALIZE 
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operations and as a piloting aid. It benefits from the 
development of the Tango FLIR camera fitted on the 
Atlantique 2 sea surveillance aircraft. Chlio can perform 
long-range detection of targets and provide a piloting 
aid during day and night as well as in bad weather or 
poor visibility. 


Specifications 

Dimensions: 

(turret) 422 x 405 x 562 mm 

(platform electronic unit) 215 x 290 x 230 mm 
(platform control box) 83 x 83 x 145 mm 
(IR electronic unit) 350 x 181 x 155 mm 
(IR control box) 120 x 156 x 1386 mm 
Weight: 

(turret) 35 kg 

(total system) 62 kg (max) 

Field of view: 24 x 16° to 2 x 1.3° 
Wavelength: 8-12 um 


Status 
Ordered by the French Navy, Air Force and Army. 
Qualified for catapulting and deck landing. 


Contractor 
Thomson-CSF Optronique. 


UPDATED 


Convertible Laser Designator Pod 
(CLDP) 


Thomson-CSF Optronique has developed a day/night 
designation system associated with a laser designator, 
which uses a thermal imager for night missions and a 
dual waveband TV for daytime sorties. The Convertible 
Laser Designator Pod (CLDP) includes a common sec- 
tion fitted with laser illuminator, computer and temper- 
ature controller and an interchangeable front section 
which houses a TV or FLIR camera. The change 
between TV and FLIR cameras can be made on the line. 
The quick-interchangeable front section provides the 
capability to optimise day or night performance for 
delivering laser-guided weapons at maximum range. 


Status 
In production. The CLDP has been ordered for the 
Mirage 2000 and Tornado aircraft for export customers. 


Contractor 
Thomson-CSF Optronique. 


UPDATED 


Front Sector Optronic System for 
the Rafale 


Thomson-CSF Optronique has co-operated with SAT 
on asix year predevelopment phase for an optronic, vis- 
ual and infra-red search and tracking system for the 
Dassault Aviation Rafale ACT and ACM. 

The OSF (Optronique Secteur Frontal) is designed to 
provide covert missions, firing under jamming, visual 
identification, damage assessment in air-to-air, air-to- 
ground and air-to-sea operations and navigation/pilot- 
ing assistance. Key features include infra-red passive 
detection, very low false alarm rates, high-definition 
CCD imagery, an eye-safe laser rangefinder, very large 
field of regard and two optical heads. 


Status 
In development for the Rafale. 


Contractors 
Thomson-CSF Optronique. 
UPDATED 


lrold Reconnaissance Camera 


Irold is a long-range reconnaissance camera system 
carried in a pod under the fuselage. A video unit relays 
the camera picture to the pilot’s radar screen and a 
symbology generator superimposes some flight data 
on the picture. The photograph can be taken with either 
left or right slant, there being a 90° mirror within the 
optical train. The slant angle can be varied between 65° 


The Thomson-CSF Optronique convertible laser designator pod with thermal camera on Mirage 2000D 
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and 86° from the vertical, giving a resolution of better 
than 0.3 mat 65° down to 1.5 m at 86° when the aircraft 
is at 40,000 ft altitude. 


Specifications 

Dimensions: 0.3 (length) x 0.53 m (diameter) 

Weight: 340 kg 

Power supply: 115 V AC, 400 Hz, single phase, 90 W 
28 V DC, 417 W 

Image format: 114 x 111 mm 

Film capacity: up to 1,200 frames (according to film 
type) 

Filming rate: up to 0.6 s/frame 

Lens focal length: 1,700 mm 

Field of view: 3.84° longitudinal x 3.74° lateral 
Resolution: 1 m at 100 km 


Status 
In production and service. 


Contractor 
Thomson-CSF Optronique. 
UPDATED 


MDS 610 Tactical Standoff Air 
Reconnaissance System 


The MDS 610 tactical standoff air reconnaissance sys- 
tem is designed for low-, medium- and high-level oblique 
and vertical tactical reconnaissance and for localisation 
and identification of mobile and fixed targets. It is 
designed on a modular basis and has a CCD sensor. 


Thomson-CSF Optronique Forward Looking Optronic Sensor for Rafale 
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The video mode provides real-time reconnaissance, 
total mission recording, in-flight recording and replay 
and bad weather detection. The film mode provides 
accurate identification and localisation and a stereo 
sight for a limited area. 


Status 

In development for aircraft such as the Mirage F1CR, 
Super Etendard, Rafale, Eurofighter 2000, F-16, F/A-18 
and JAS 39. 


Contractor 
Thomson-CSF Optronique. 


UPDATED 


Rubis Navigation Pod 


The Rubis navigation pod is used as a flying aid for navi- 
gation and for air-to-ground and air-to-surface attack 
by day or night fighters. It is a multifunction pod 
with two fields of view. The wide field of view provides 
background overlay imagery in the pilot’s HUD and mis- 
sion specific symbology. It is used as a flying aid for 
navigation and target detection. The narrow field of 
view provides gyrostabilised lock for target 
identification. 

The system consists of an infra-red sensor operating 
in the 8 to 12 um band, associated electronics and a 
processor. It has a line generation function, steerable 
line of sight, line of sight slaving, detection of hotspots 
and automatic target tracking. 


Specifications 

Dimensions: 2,650 x 280 mm diameter 
Weight: 110 kg 

Fields of view: 

(wide) 24 x 16°, 12 x 8° with zoom 
(narrow) 6 x 4°, 3 x 2° with zoom 


Status 
In service with the French Air Force and foreign air 
forces on Mirage F1 and F-16 aircraft. 


Contractor 
Thomson-CSF Optronique. 


UPDATED 


SDS 250 Electro-Optical Sensor 


The SDS 250 sensor is an electro-optical sensor with a 
CCD detector which is used for standoff aerial recon- 
naissance by day. Photography is of the ‘push-broom’ 
type, taken at low or medium altitude at ranges from 5 
to 20km in good, average or poor illumination 
conditions. 

The SDS 250 has the capability to operate in the vis- 
ible and near infra-red spectral bands. The sensor may 
be carried in the fuselage or in a pod. Aiming can be set 
to either right or left oblique, with depression angles 
determined before the flight, or vertical. The video 
image produced by the camera can be recorded on 
board and viewed on a cockpit display. 


Specifications 

Dimensions: 410 x 400 x 230 mm 
Weight: 30 kg 

CCD detector: 6,000 pixels (0.4-1.1 um) 
Lens: 250 mm, F/5.6 

Temperature range: —20 to +50°C 


Contractor 
Thomson-CSF Optronique. 


UPDATED 


Tactical Electro-Optical 
Reconnaissance System 


The Tactical Electro-Optical Reconnaissance System 
(TEORS) provides a high degree of mission flexibility 
for low-level high-speed tactical aerial and maritime 
reconnaissance in standoff conditions, medium- and 
high-level vertical and oblique coverage surveillance 
missions, prestrike identification and  post-strike 
reports and real-time or NRT data transmission. 

TEORS features dual-mode operation in either film or 
electro-optic sensor and push-button, panoramic and 
zone tracking modes. It can be integrated in pods with 
other sensors for day and night missions to ensure 
compatibility with NATO operating systems. 

The 24 in f4 focal length lens has a gyrostabilised 
pointing mirror. The CCD sensor is a linear hybrid CCD 
array covering the 0.4 to 11 um spectral bandwidth. 


OS 


The Rubis navigation pod 


Specifications 

Dimensions: 1,400 (length) x 300 mm (diameter) 
Weight: 90 kg 

Bandwidth: 0.4-11 um 

Field of view: 11° 


Contractor 
Thomson-CSF Optronique. 
UPDATED 


Tango Thermal Imager 


The Tango system was developed for the Dassault Avi- 
ation Atlantique 2 sea surveillance aircraft. It permits 
passive detection of ships and snorkels. It can be 
used for ship reconnaissance by external designation 
at distances greater than the range of conventional 
weapons. It also allows the firing of air-to-surface 
missiles. 

Tango is fitted with provision for new generation 
multiband sensors. 


Specifications 

Dimensions: 600 mm turret diameter 
Weight: 85 kg 

Field of view: 

(azimuth) +110° 

(elevation) +15 to -60° 

Rate of rotation: up to 60°/s 


Status 

Tango, presently being mass produced, is incorpor- 
ated in a SFIM gyrostabilised platform fixed under the 
nose of the Dassault Aviation Atlantique 2. 


Contractor 
Thomson-CSF Optronique. 
UPDATED 


The Thomson-CSF Optronique Tango thermal imager mounted on the nose of the Dassault Aviation 


Atlantique 2 aircraft 


1996 
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mounted on the centreline of an F-16 


TAV 38 Laser Rangefinder 


The TAV 38 system comprises two units: the power 
supply and the laser head. The former consists largely 
of a power supply transformer and distribution centre, 
providing auxiliary supplies and a high-energy direct 
current voltage output for the flash exciter. The laser 
head, developed by CILAS, houses the laser cavity 
which comprises a neodymium rod, flash exciter and 
triggering device, plus receiver elements such as the 
avalanche photodiode, digital range counter and 
optics. The range counter uses a clock frequency of 
29.98 MHz, corresponding to distance increments of 
five metres. The optics steer the laser beam using a 
beam-deflection system developed by Marcoussis 
Laboratories’ CGE research centre. 


Specifications 

Dimensions: 

(laser head) 415 x 120-150 mm diameter 

(power supply) % ATR short 

Weight: 

(laser head) 7.5 kg 

(power supply) 13 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 200 VA 
28 VDC,1A 

Wavelength: 1.06 um 

Range: up to 5.4 nm (10 km) in clear air 
Accuracy: +27 m (fixed error +22 m) 

Angular resolution: better than 1 mrad 

Angular movement: +10° in elevation and azimuth 
Pulse rate: 12 shots/min; 1 s between shots 
Temperature range: —30 to +70°C 


Status 

In production. The TAV 38 system has been installed in 
the French export versions of the Sepecat Jaguar and 
Dassault Mirage F1 aircraft. 


Contractor 
Thomson-CSF Optronique. 


UPDATED 


TMV 630 Airborne Rangefinder 


The TMV 630 airborne rangefinder equipment has 
been designed to meet single unit, small installation 
requirements and can be fitted easily to a wide range of 
aircraft. It provides high-precision aircraft-to-target 
range measurement and is claimed to increase con- 
siderably the performance of conventional weapon- 
aiming systems. The large field of view provided is com- 
patible with all head-up displays and the electrical 
interfaces are compatible with almost all aircraft types. 
The high-speed and accurate laser beam-steering is 
specifically adapted for continuously computed impact 
point attacks irrespective of terrain or the nature of the 
weapons or aircraft altitude. 


Specifications 

Dimensions: 190 x190 x 520 mm 
Weight: 15 kg 

Power supply: 28 V DC, 12A 
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Wavelength: 1.06 um 
Range: up to 19 km 
Accuracy: better than 1 mrad 


Status 
In production as part of nav/attack system on Dassault 
Mirage and Dassault Aviation/Dornier Alpha Jet 
aircraft. 


Contractor 
Thomson-CSF Optronique. 
UPDATED 


Victor Thermal Camera 


The Victor thermal camera is designed to be connected 
to Viviane and Strix gyrostabilised sights, for SA342 
Gazelle HOT and HAP Tiger escort helicopters. It can 
also be fitted on AS 365M Panther, BO 105 or other 
types of helicopters. 

Victor converts the thermal radiation of landscape 
and objects into a visible image at TV standard, and is 
suitable for air-to-ground and air-to-air gun or missile fir- 
ing, rocket firing and as a flying aid by day and night and 
under adverse weather conditions. 

The system displays symbols in the eyepiece of the 
sight or on a TV monitor and has a magnifying function 
of x2 to enlarge the image. There is a processing board 
option for improved performance. Initial sight stabilis- 
ation is by the platform and electronic fine stabilisation 
is by the imager. There is a specific video output for 
tracking. 


Specifications 

Weight: 

(total) 25 kg 

(on roof) 17 kg 

Power supply: 20-32 V DC, 140 W 
Wavelength: 8-13 um 

Trifocal lens: 30 x 20°, 6 x 4°, 2.4 x 1.6° 
Range: up to 4,000 m 


Status 
Victor entered service in 1988. 


Contractor 
Thomson-CSF Optronique. 
UPDATED 


Helicopter Obstacle Warning 
System 


The helicopter obstacle warning system is based on 
eye-safe laser equipment and is designed to warn heli- 
copter pilots, during low-level flights, of obstacles such 
as wires, trees or masts. 

The laser beam hits an obstacle and is reflected. The 
range is determined precisely from the time difference 
between transmitting and receiving the return. An 
instrument in the cockpit indicates the. obstacle’s 
direction and range. 


Status 
In development. 


Contractor 
Daimler-Benz Aerospace AG Military Aircraft Division. 


UPDATED 


Night Vision Systems for 
Helicopters 


Ophelia is a mast-mounted sight designed for helicop- 
ter observation in search and rescue, surveillance (for 
example police missions or border patrol) and military 
reconnaissance/combat. The system provides an 
unobstructed 360° view without extensive structural 
modifications to the fuselage (minimal modifications 
are required to the BO 105 rotor head) and creates no 
centre of gravity problems. Installation of a sensor 
package with a line of sight approximately 110 cm 
above the rotor plane allows the helicopter to maintain 
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The Thomson-CSF Optronique TMV 630 laser rangefinder pod 


The Thomson-CSF Optronique Victor camera on a French Army Gazelle helicopter 


GERMANY 


The BO 105 helicopter with PISA system 


observation while under maximum cover; a valuable 
advantage in anti-terrorist or military engagements. 
Inclusion of a thermal imager in the payload ensures 
extended operations at night and during inclement 
weather conditions. TV and infra-red images are dis- 


played on either a head-up or head-down display 
installed in the cockpit. Images are superimposed with 
symbology created by a computer symbol generator. 
The sensor platform, Ophelia, is produced by the 
French company SFIM. 


Trials with nose-mounted sensor systems have also 
been carried out, including the Pilot’s Vision System 
(PVS), a dual-sensor, visually coupled system where the 
sensor line of sight follows exactly the pilot’s head 
movements. Images of the outside world are relayed to 
the pilot from electro-optical sensors mounted on a 
platform installed in the nose of the BO 105. These are 
displayed on a miniature CRT fitted to the pilot’s 
helmet. The sensor images are superimposed with 
computer-generated symbology allowing the pilot to fly 
the aircraft without recourse to normal flight instrumen- 
tation. The system comprises a stabilised platform (by 
SFIM) and two electro-optical sensors: a FLIR and a 
low-light TV camera. The pilot is free to choose images 
from either sensor, depending on the flying conditions. 

Another nose-mounted system flight tested on the 
BO 105 is the Pilot’s Infra-red Sighting Ability (PISA) 
system developed by Daimler-Benz. PISA is a wide- 
angle sensor providing night-vision capability for orien- 
tation and observation purposes. The system consists 
of an infra-red thermal imager with Sprite detectors and 
a single-axis steering mechanism for control in azimuth. 
Control in elevation is integrated in the thermal imager. 
It provides an extremely large 30° elevation x 60° 
azimuth field of view, with direct CCIR-TV output of a 
high-image resolution picture which is homogeneous 
over the total field of view. The system has a low 
infra-red signature on account of specially integrated 


cooling and can be operated either fully autonomously 
or integrated in a gunner’s sighting system. 


Status 
Under development. 


Contractor 
Daimler-Benz Aerospace AG Military Aircraft Division. 


Reconnaissance Pods 


Primarily designed and produced for the Tornado air- 
craft of the German Navy and the Italian Air Force, the 
general purpose reconnaissance pod has a mission 
effective sensor package, integral structure, good 
maintainability through modular design and a high 
growth potential. The sensors, housed in the pod’s cen- 
tre module, are two Zeiss camera systems (LHOV and 
LLDC) and a Texas Instruments Infra-Red Line Scanner 
(IRLS). The LHOV camera can be either focused from 
300 m to infinity or operated with fixed focus with the 
different horizontal, oblique or vertical modes relative to 
the direction of flight. In addition, the camera also sup- 
plies stereoscopic pictures for direct interpretation. 
The LLDC system produces distortion-free imagery 
of the terrain from horizon to horizon at low level during 
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day/night missions. The Texas Instruments RS-710 
IRLS scans thermal sources under all light conditions 
and records them on film material. This sensor has a 
terrain coverage very similar to that of the optical LLDC 
system, which makes intelligence interpretation of tar- 
gets easier by combining the imageries of the two 
sensors. 

Apart from the image generating sensors, the rear 
module of the reconnaissance pod is equipped with 
LITEF’s Reconnaissance Interface System (RIS) which 
automatically controls the overall system and co- 
ordinates the sensor and aircraft data. Geographical 
latitude and longitude of targets overflown, altitude, vel- 
ocity, heading, time and so on, are recorded by RIS as 
digital information on the film’s datablock. The hybrid 
electronic package with an integrated microprocessor 
has Built-In Test Equipment (BITE). The Environmental 
Control Unit (ECU) is installed in the pod’s front mod- 
ule; this stabilises the sensors to an operating tempera- 
ture of 35°C. In the Tornado, the ECU runs with bleed 
air. Other equipment in the Tornado reconnaissance 
pod system includes an operator’s console in the rear 
cockpit and two camera visors for the crew. 

The reconnaissance pod has also been tested on an 
F-16B. 


Contractor 
Daimler-Benz Aerospace AG Military Aircraft Division. 


Thermal Imagers 


Multipurpose thermal imagers cover the 3 to 5 um and 
8 to 12 um spectral wavebands. The thermal imagers 
have a high geometrical and thermal resolution and a 
high anti-blooming capability. A laser rangefinder or a 
CCD colour camera can be integrated to form a high- 
performance surveillance system. The system is based 
on a four-axis gyrostabilised platform and will operate 
with a correlation tracking system. 


Status 
An IR afocal lens system with a dual field of view of 8° 
and 2° is currently under development. 


Contractor 
Steinheil Optronik GmbH. 


A Steinheil thermal imager 
1995 


KRb 8/24 F Reconnaissance 
Camera 


The KRb 8/24 F camera achieves wide-angle panor- 
amic coverage with undistorted framing camera 
geometry on a single 9.5 in (240 mm) wide film. The 
camera performs at highly survivable parameters for 
low- to medium-altitude reconnaissance missions. 
Each exposure covers 143° across track, with true 
angle forward motion compensation across the entire 
format. This format affords sequential along track 
stereoscopic coverage. Images are without the cylindri- 
cal distortion inherent in panoramic cameras. Special 
Zeiss optics provide performance into the near infra- 
red, allowing the use of all aerial film types, including 
colour and camouflage detection, without refocusing. 
Small size and low weight permit easy installation in 
RPVs, pods and aircraft. 


Specifications 

Dimensions: 356 x 374 x 311 mm 
Weight: 22 kg 

Power supply: 28 V DC, 250 VA 
Focal length: 80 mm 

Aperture range: f/2.56-f/16 


Contractor 
Carl Zeiss, Division of Surveying and Photogrammetry. 


LHM Laser Altimeter 


The eye-safe Raman laser based on Nd:YAG laser tech- 
nology has been developed to provide precise altitude 
information for film and electro-optical camera systems. 


Specifications 

Dimensions: 

(laser altimeter) 180 x 125 x 112 mm 
(control unit) 208 x 102 x 26 mm 

Weight: 

(laser altimeter) 3 kg approx 

(control unit) 0.5 kg approx 

Power supply: 28 V DC 

Wavelength: 1.543 um 

Measuring frequency: 20 ppm continuously 
Range: 100 m to 12,000 m 

Accuracy: +5 m 

Display: 16 lines of 24 characters 
Temperature range: 0 to +40°C 
Reliability: <100,000 measurements MTBF 


Contractor 
Zeiss-Eltro Optronic GmbH. 


UPDATED 


Modular KS-153 Camera System 


The KS-153 is a modular camera system consisting of 
three different focal length configurations: The Penta- 
lens 57, Trilens 80 and Telelens 80. The Pentalens con- 
figuration is the latest design development in the 
system. These three configurations have a common 
camera body, film cassettes and film cassette holder. 
The desired focal length lens and shutter assembly with 
format mask can easily be attached to the camera body 
to accommodate mission requirements. The high parts 
commonality provides a benefit to multiple-type camera 
users. 


The modular KS-153 is a fully electronic, micro- 
processor-controlled design and uses Carl Zeiss optics 
optimised for high-resolution. The camera system is 
built and tested to meet and exceed reliability and 
maintainability criteria for use in modern military or 
commercial aircraft, pods and UAVs. 

The KS-153 Telelens 610 is a pulse operated, 
sequential frame camera designed for medium- to high- 
altitude oblique photography from high-performance 
reconnaissance aircraft. The camera accommodates 
both 4 mil standard base and 2.5 mil thin base roll film 
in any panchromatic, infra-red or colour emulsion. Each 
frame covers an angular field of view of 21.4° across 
track by 10.7° along track. The camera mounts in an 
integral ring bearing which allows in-flight rotation 
under electronic control to any desired oblique angle. 
The Telelens 610 has the same major camera features 
as the Trilens version of the KS-153 camera. 

The KS-153 Trilens 80 is a high cycle rate, pulse oper- 
ated, sequential frame camera designed for low- to 
medium-altitude wide-angle photography from high- 
performance reconnaissance aircraft. The camera 
accommodates both 4 mil standard base and 2.5 mil 
thin base roll film in any panchromatic, infra-red or col- 
our emulsion. Each frame covers an angular field of 
view of 143.5° across track and 48.5° along track. The 
wide lateral coverage is provided by the optical 
assembly of three S-TOPAR A1 2/80 lenses having an 
effective maximum aperture of f/2.56 and the field of 
view of the side lenses deflected by front-mounted 
prisms. Major camera features are true angle corrected 
Forward Motion Compensation (FMC), constant vel- 
ocity focal plane shutter, integral intervalometer, Auto- 
matic Exposure Control (AEC), easily interchangeable 
interface card and continuously monitoring BITE. This 
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BITE feature is further enhanced by an_ integral 
non-volatile BITE memory to enable postflight analysis 
of in-flight transient failures. 


Specifications 
Dimensions: 
(Pentalens 57) 439 x 467 x 502 mm 
(Trilens 80) 489 x 467 x 506 mm 
(Telelens 610) 423 x 809 x 470 mm 
Weight: 
(Pentalens 57) 59 kg 
(Trilens 80) 57 kg with 500 ft of film 
(Telelens 610) 110 kg with 200 ft of film 
Power supply: 115 V AC, 400 Hz, 3 phase 
Focal length: 
(Trilens 80) 3.5 in (80 mm) 
(Telelens 610) 24 in (610 mm) 
Cycle rate: 
(Trilens 80) 10/s (max) 
(Telelens 610) 4/s (max) 
Shutter speed: 1/2,000 to 1/150 s 
Aperture range: 
(Trilens 80) f/2.56 to f/16 
(Telelens 610) f/4 to f/16 

‘Format: 
(Trilens 80 ) 72 x 222 mm 
(Telelens 610) 230 x 115 mm 
Film length: 
(Trilens 80) 200 or 500 ft 
(Telelens 610) 200 ft 


Contractor 
Carl Zeiss, Division of Surveying and Photogrammetry. 


Passive Airborne Modular 
Infra-Red Systems 


Utilising the IR portion of the spectrum, the Passive Air- 
borne Modular Infra-Red (PAMIR) systems allow recon- 
naissance and navigation during night and day as well 
as under bad weather conditions. The thermal images 
of the PAMIR FLIR system are displayed on the HUD 
and/or HDD. Images can also be recorded on a VCR or 
datalinked to ground stations. The system consists of 
the sensor, power supply and cockpit control panel. 

The modular design of PAMIR easily adapts to a 
variety of platforms such as fixed-wing aircraft or heli- 
copters. It can be used for reconnaissance and surveil- 
lance, disarmament verification, law enforcement, 
search and rescue, environmental monitoring, navi- 
gation, border checks, drug enforcement, fishery 
monitoring or traffic control. 

The modular design facilitates upgrading the navi- 
gation PAMIR-N to a navigation/surveillance PAMIR-S 
system by simply replacing the fixed turret module with 
a stabilised rotatable turret on the sensor unit. 


Specifications 
Dimensions: 
(Pamir-N) 900 x 210 x 446 mm 


Sensors for the PAMIR-N (left) and PAMIR-S (right) FLIR systems 


The RMK TOP aerial survey camera (top right) with control unit (top left), GPS interface (bottom left) and 


terminal (bottom right) 


(Pamir-S) 965 x 235 x 594 mm 

(cockpit control panel) 146 x 67 x 185 mm 
Weight: 

(PAMIR-N) 48 kg 

(PAMIR-S) 73.5 kg 

(cockpit control panel) 0.8 kg 

Power supply: 115/200 V AC, 400 Hz, 3 phase 
(PAMIR-N) 350 W 

(PAMIR-S) 500 W 

Wavelength: 8-12 um 

Field of view: 

(PAMIR-N) 16.8 x 22.8° 

(PAMIR-S) 16.8 x 22.8°, 4.2 x 5.8° 


Status 
PAMIR-N is in service with German Air Force Tornado 


ECR aircraft. 


Contractor 
Zeiss-Eltro Optronic GmbH. 


UPDATED 


1995 


RMK TOP Aerial Survey Camera 


The RMK TOP is an aerial photography system used 
for survey and cartographic purposes. It provides 
enhanced image quality with minimum distortion and 
extensive image motion compensation by FMC and a 
gyrostabilised suspension mount. System control and 
function are monitored by a compact computer and 
microprocessor. It is particularly suitable for use with 
GPS-controlled navigation systems. 

The basic components of an RMK TOP camera are 
the RMK TOP15 camera body with wide-angle 
PLEOGON A3 4/153 lens or RMK TOP30 camera body 
with standard TOPAR A3 5.6/305 lens, T-TL compact 
computer for central operation control, T-MC film 
magazine with FMC and T-AS suspension mount gyros- 
tabilised in three axes. 

The following options are available for navigation and 
system control: T-FLIGHT GPS supported photoflight 
management system for flight planning and mission 
documentation, T-NT visual navigation telescope, T-NA 
automatic navigation meter for automatic V/H measure- 
ment and interfaces for aircraft specific navigation 
systems. 


Specifications 

Weight: 

(RMK TOP15) 176 kg total 
Focal length: 

(RMK TOP15) 6 in (153 mm) 
(RMK TOP30) 12 in (305 mm) 
Aperture: 

(RMK TOP15) f/4 to f/22 

(RMK TOPS30) f/5.6 to f/22 
Exposure time: 1/50 to 1/500 s 


Contractor 
Carl Zeiss, Division of Surveying and Photogrammetry. 


VOS 60 Airborne Electro-Optical 
Sensor 


The VOS 60 sensor was designed for low- to medium- 
altitude reconnaissance missions. It is a_high- 
performance electro-optical colour system and con- 
sists of the sensor head, electronic control unit and 
control panel. The image is acquired with a 3 x 6,000 
pixel colour detector using the push broom technique. 
The digital output of the sensor can be recorded on a 
digital recorder or viewed on board on a high-resolution 


monitor. Additional mission related data can be added. 
The system comprises a variety of high-performance 
lenses for different applications and image scale 
requirements. 


Specifications 

Dimensions: 

(sensor) 54 x 154 x 221 mm 

(electronic control unit) 133 x 483 x 340 mm 
(control panel) 213 x 129 x 107 mm 
Weight: 

(sensor) 6 kg 

(electronic control unit) 11 kg 

(control panel) 1.5 kg 
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Power supply: 28 V DC, 200 W 
Field of view: 60° across flight path (with 60 mm lens) 


Status 
In production. 


Contractor 
Zeiss-Eltro Optronic GmbH. 


UPDATED 


The VOS 60 electro-optical sensor 
1995 
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Condor II Thermal Imager 


Condor Il is a thermal imager jointly developed by SAT 
and Eltro for the HAC/PAH-2 Eurocopter Tiger helicop- 
ter. Installed in the nose, the imager permits low- 
altitude missions at night and in low visibility. 

The imager is mounted on a platform coupled with a 
helmet-mounted sight developed by Daimler-Benz. It 
uses a large number of modules in common with its 
predecessor the Condor |, especially those of the high- 
performance generation of infra-red CCD detectors. 


INTERNATIONAL 


Specifications 

Weight: 

(sensor) 19 kg 

(electronic unit) 11 kg 

Power supply: <28 V DC, 300 W 
Field of view: 30 x 40° 
Elevation: —45 to +20° 
Bandwidth: 8-12 ium 

Matrix: 288 x 4 elements 
Interface: RS-422 


PIRATE Infra-Red Search and 
Track System 


FIAR is the leader of the Eurofirst Consortium, also 
comprising Pilkington Optronics and Technobit, which 
is developing its Passive Infra-Red Airborne Track 
Equipment (PIRATE) for the Eurofighter 2000. 

PIRATE will detect the infra-red signature of aircraft 
at long range, over a wide field of view, under con- 
ditions of poor visibility. Being a passive sensor, it 
enables the aircraft to gather early intelligence of 
threats and to manoeuvre stealthily into an advan- 
tageous position without being detected by hostile EW 
systems. 

The system will accurately track multiple high-speed 
targets, prioritise them and provide high-resolution 
images for visual identification. It provides highly 
reliable information for air-to-air and air-to-ground use. 
The system uses proven signal processing technology 
derived from the Racal-Thorn Defence Air Defence 
Alerting Device (ADAD) which demonstrates a very high 
suppression rate of potential false alarms. 

PIRATE will be integrated with other onboard sensor 
systems for maximum sensor fusion effectiveness. 

PIRATE will also locate low-level targets and provide 
cueing information. It provides data and imagery to 
head-up or multifunction head-down displays, facilitat- 
ing navigation and terrain-avoidance in adverse 


Status 
In development for the Eurocopter HAC/PAH-2 Tiger 
helicopter. 


Contractors 
SAT. 
Eltro GmbH. 


weather conditions. The PIRATE infra-red search and track system 1995 
Status Contractors Pilkington Optronics. 

A five year development contract for equipment forthe | The Eurofirst Consortium, comprising: Tecnobit SA. 

Eurofighter 2000 was awarded in August 1992. FIAR. UPDATED 
ANVIS 7 Status A similar system, ‘Gideon’, has been ordered by the 


Elbit Helmet Mounted Displays (HMDs) are available in 
two versions. In the night version the display is optically 
coupled to the Night-Vision Goggles optical input. In the 
day version, the display is projected onto the pilots’ visor. 


Specifications 
Phosphor: 

(night version) P56 (red) 
(day version) P53 (green) 
Weight: 0.15 kg 

Power: +15 V, 20 W 


In the-near future, Elbit’s ANVIS 7 night vision goggles 
head-up display system will be installed in MV-22s for 
the USMC and MH-47s and MH-60s for the US Army 
Special Operations Forces. 

The most recent order is for 2,200 systems. To date, 
850 have been supplied and delivered by Elbit. Total 
amount of systems involved is expected to be around 
3,600. 

This brings the number of helicopter types flying with 
the ANVIS 7 to 10. Other platforms already fitted with 
the system include UH-60A/L, UH-IN/UH-1H/V, 
CH-47D, CH-46E, CH-53E, KC-130T, and HH-60. 


USMC for the Bell AH-1W helicopter. An additional 
order for 70 ‘Gideon’ systems together with CRT dis- 
plays was recently received. ‘Gideon’ is already 
installed on the HH-1/W helicopters flown by the USMC 
and other air forces. 


Contractor 
Elbit Ltd. 


NEW ENTRY 
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All-Light Levels TV 


The All-Light Levels TV (ALLTV) is based on an 
advanced high-resolution gated ICCD sensor with laser 
illumination for day and night surveillance. It is suitable 
for airborne, shipborne or land-based applications. 

ALLTV comprises three subsystems: an electro- 
optical head, motorised pan and tilt-mounted on the 
platform and a portable control unit that includes joy- 
stick, operating panel and high-resolution display. Its 
features include a dynamic range of 10, very high sensi- 
tivity to allow usable pictures to be obtained at any light 
level, even during the darkest nights, and two simul- 
taneous electro-optical channels: wide field of view for 
orientation and narrow field of view for long-range 
observation and identification. 

ALLTV creates and transmits real-time TV pictures 
simultaneously to multiple users via wire or radio. The 
system’s fast real-time image processor is designed for 
picture enhancement and reduction of quantum noise 
in night-time imagery. ALLTV also allows for recording 
of real-time TV pictures for analysis and debriefing 
purposes. 


Contractor 
Elbit Ltd. 


VERIFIED 


CTC-1/CTC-2 Airborne Colour TV 
Camera 


Elbit’s colour TV camera offers the user outstanding col- 
our fidelity and full-band response for high-resolution 


colour applications. The camera is based on a 1.25 cm 
interline transfer CCD and micro-electronic assemblies. 

The camera also incorporates a unique and specially 
designed Automatic Electronic Shutter (AES) function 
which adjusts the shutter speed automatically to 
maintain a wide dynamic range of light levels (0.5 to 
20.000 foot candles) all day long. The AES function also 
ranges from a half hour before sunrise to a half hour af- 
ter sunset. The AES feature eliminates the need for a 


moving mechanical iris, thus improving camera 
reliability. 
The interline transfer technique, — significantly 


increases the camera performance when compared 
with the old frame transfer technique. 

The CTC appears in two mechanical configurations: 
CTC-1 (housed) in one module, CTC-2 (housed) in two 
modules. 

The electrical and mechanical interface is compat- 
ible with the GEC HUD. 

It features: 

high resolution (460 horizontal TV lines) 

high sensitivity complementary colour filter 

NTSC/PAL and Y/C (S-VHS) output 

1/60 to 1/31,000 seconds Automatic Electronic 
Shutter (AES) 

wide dynamic range and excellent S/N ratio 

AWB memory or auto-tracking (optional) 

low power consumption 

military Qualification 

single or double housing configuration 

very fast response time 


Specifications 
Sensor type: 1.25 cm interline CCD (6.4 x 4.8 mm) 
Picture elements: 768 (H) x 494 (V) 


Color filter: Cy, Ye, Mg, G complementary filter 
TV resolution: 460 (H) x 400 (V) lines 

Spectral response: 460 to 630 nm 

Field of view (FoV): 17 x 22° (optional other FoVs) 
Response time: approx 1s 

Automatic Electronic Shutter (AES): 
1/31,000 s 

Power source: 115 V AC, 400 Hz 

Power consumption: <10 W 


1/60s to 


Contractor 
Elbit Ltd. 


NEW ENTRY 


Nightwatch 


Nightwatch is a modular concept designed for helicop- 
ter and transport aircraft. It assures reduced crew work- 
load, increased accuracy, and avoidance of obstacles 
during night-time low-level flight. Elbit systems that can 
be integrated into the Nightwatch concept include: 
NVGs, NVD/HUD, HOCAS, IR filtered landing lights, IR 
imaging systems, moving map and cockpit mission 
management systems using Doppler/GPS/INS. 


Status 

Nightwatch is flying on CH-53, CH-47, CH-46, UH-60, 
HH-60, OH-58, UH-1, A 109, Gazelle, AS 350, AS 565, 
BO 105, AH-1, V-22 and C-130. 


Contractor 
Elbit Ltd. 
NEW ENTRY 


ACEM Aerial Camera Electro- 
optical Magazine 


El-Op’s ACEM replaces the film magazine with an 
electro-optical magazine featuring a linear array of 
butted CCD detectors in the focal plane. 

The retrofitted camera employs the existing optics 
and structural mechanics of the original aerial film cam- 
era, the ACEM and modified scanning and control 
units. 

Real-time collected image data can be recorded 
in-flight and/or transmitted in real-time to the ground 
station, providing timely intelligence. 


Specifications 

Output line rate: 2,000 lines/s 

Focal plane array: 9,200 pixels 

Spectral region: 0.5-0.9 um 

Output data dynamic range: 50 dB 

Total weight: 15 kg 

Power requirements: 28 V DC, MIL-STD-704C 


Status 
The systems have been integrated in the IAF (Israeli Air 


Force) fighters. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


NEW ENTRY 


1996 


Airborne Laser Rangefinder and 
Designator 


The Airborne Laser Rangefinder And Designator ’ 


(ALRAD) was developed to serve as the major compo- 
nent for a variety of high-performance airborne desig- 
nation systems. The stringent requirements resulted in 
a compact, lightweight and easily maintainable and 
adaptable designator. 

The airborne designation system increases the 
pilot’s bombing effectiveness by marking the target 
with a laser beam and directing a laser-guided bomb on 
to the target. The system can be integrated into fighter 
aircraft as well as general utility aircraft. For this appli- 
cation it may be installed externally on any suitable air- 
craft station. The system is available in two basic 
configurations: either as a rangefinder, with a steering 
mirror for high-repetition precise ranging within a cone 
of 20 to 30° and slaved to the pipper like a radar ranger; 
or as a designator/ranger with steering mirrors for 
hemispherical coverage and slaved to the mission 
computer as well as to a manual control. 

The ALRAD comprises the laser transceiver, a cool- 
ing unit, electronic unit and beam-steering unit. These 
four units can be combined modularly in accordance 
with system requirements. The laser transceiver and 
cooling unit are common to all systems while minor 
modifications to the electronic unit provide the flexi- 
bility to engineer the system adaptively for different 
requirements. Consequently, the system is well suited 
for upgrades, with rapid low-cost designs for the 
customer’s applications. 


Specifications 

Weight: 7.5 kg nominal 

Wavelength: 1.06 um 

Energy: 80 mJ 

Pulse rate: up to 20 pps, codable 

Beam divergence: 0.4 mrad 

Interfaces: EIA-RS-429 or MIL-STD-1553B 


Contractor 
El-Op Electro-Optics Industries Ltd. 
VERIFIED 


COTIM Compact Thermal Imaging 
Module 


COTIM is a very compact and lightweight thermal 
imaging sensor. For installation in miniature stabilised 


payloads for Remotely Piloted Vehicles (RPVs), light 
helicopters and small naval vessels. 

It features: 

advanced Focal Plane detector technology with 
integral closed-cycle cooler 

controlled via serial communication, with dual field of 
view (FoV). (Triple FoV or continuous zoom are 
optional.) 


Specifications 

Spectral region: 8-12 um 
Aperture: 100 mm 

Fields of view: 

(narrow) 2 x 1.5° 

(wide) 7.1 x 5.3° 
Instantaneous field of view: 
(narrow) 0.11 mrad 
Detector: MCT, more than 100 elements 
Power: 40 W, 28 V DC 
Weight: 2.9 kg 


Status 
Development complete. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


NEW ENTRY 


EO-LOROPS Electro-Optic Long 
Range Oblique Photography 
System 


EO-LOROPS Electro-Optic Long Range Oblique Pho- 
tography System outfits high-performance aircraft with 
an electro-optic, standoff reconnaissance system with 
realtime data transmission or real-time data record/ 
transmit options, in pod- or nose-mounted 
configurations. 

The reconnaissance pod houses the camera, com- 
prising the Cassegrain Ritchey-Chretien mirror tele- 
scope with a linear array of butted CCD detectors in the 
focal plane, the video processing unit and the scanning 
mirror. 

The peripheral units, such as the datalink transmitter, 
digital VTR, air conditioning unit, power supply and 
reconnaissance management unit, also reside in the 
pod. Alternatively to the podded installation, El-Op 
offers an_ internal installation in which the 


reconnaissance equipment is mounted in the nose 
section of the aircraft. 

System control is performed from the cockpit. Real- 
time collected image data can be recorded in flight 
and/or transmitted in real time to the ground station 
providing timely intelligence. The ground station incor- 
porates the tracking antenna, datalink receiver, image 
enhancement and archiving capability and hard-copy 
and soft-copy displays. 


Specifications 

Camera type: E-O visible 

Focal plane array: 10,000 pixels 

Spectral region: 0.55-0.9 um 

Resolution: 

57-70 cm/|p from 50 km, 40 kft 

175/250 cm/Ip from 90 km, 40 kft 

Camera weight: 120 kg 

Power requirements: 115 V AC, 400 Hz 30, 28 V DC 


Status 
Under development. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


NEW ENTRY 


Modular Lightweight FLIR System 


The modular lightweight FLIR system is a_high- 
performance, compact, parallel scan thermal imaging 
system. It is suitable for helicopters, UAVs and maritime 
applications. It consists of a stabilised sensor unit and 
an electronic processing unit. 

The main features of the system are very high resol- 
ution and sensitivity, full automatic signal processing, 
modular design, interface flexibility and BIT. 


Specifications 

Weight: 

(sensor unit) 5.9 kg 

(electronic processing unit) 5.4 kg 
Fields of view: 24 x 18°, 7 x 5.3° 
ZrO an lexiON75° 
Resolution: 0.07 mrad 
(vertical) 

Sensitivity: 0.8°C 
Video output: EIA-RS-170 - 525 lines/60 Hz 
CCIR - 625 lines/50 Hz 


(horizontal) by 0.11 mrad 


Contractor 
El-Op Electro-Optics Industries Ltd. 


VERIFIED 


Electro-Optic Long Range Oblique Photography System (EO-LOROPS) 


Multisensor Stabilised Integrated 
System 


The Multisensor Stabilised Integrated System (MSIS) is 
a lightweight fully stabilised electro-optical system, for 
day and night passive surveillance and tracking of 
surface and airborne targets. The system is designed to 
detect, recognise and track the complete range of 
manoeuvring targets from a rubber dinghy to a 
supertanker, as well as all types of helicopters, 
fixed-wing aircraft and sea-skimmer missiles. 

MSIS integrates three sensors: a CCD TV camera, 
6 in thermal imager and a laser rangefinder. It has a 
built-in automatic target tracking computer. Optionally, 
it can also be equipped with a laser pointer. The stabil- 
ised ball turret provides a low wind resistance and the 
system obtains a picture with good resolution, high 
tracking accuracy and very good recognition ranges. 


Status 
In production. 


Contractor 
El-Op Electro-Optics Industries Ltd. 
VERIFIED 
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1996 


Rangefinder Target Designator 
Laser 


The RangeFinder Target Designator Laser (RFTDL) is 
a high-repetition laser designator for the night attack 
system, known as the Night Targeting System (NTS), on 
the US Marine Corps Cobra helicopter. Integration of 
the RFTDL into the NTS produced by Tamam Precision 
Instrument Industries (See item under Tamam in the 
Navigation and Nav/Attack section), gives the Cobra 
the capability to fire Hellfire missiles. 


Status 
The RFTDL has been integrated in the laser night attack 
system and in an AH-1W Cobra helicopter. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


VERIFIED 


Very Light Laser Rangefinder 


The Very Light Laser Rangefinder (VLLR) is designed to 
respond directly to the need for greater accuracy, 
particularly when aiming at moving targets. It upgrades 
existing platforms and pods and enhances the cap- 
abilities of new systems. It is suitable for a variety of air- 
borne systems, including RPVs, as well as seaborne 
and ground platforms. The VLLR is compact, integrat- 
ing easily into a variety of systems; modular, being 
adaptable to different systems and roles; high-speed, 
sending up to six laser pps; ruggedised, to meet severe 
environmental conditions, and has trouble-free main- 
tenance, with malfunction indicator, external test pins 
and plug-in PC boards. The housing is customised 
according to customer requirements. 

The VLLR features high efficiency, low heat dissi- 
pation to the pod and low divergence of the laser beam. 


Specifications 

Weight: <3.8 kg 

Power consumption: 220 W (max) 
Wavelength: 1.064 um 

Output energy: 80 mJ 

PREF: single shot or up to 6 pps 

Beam divergence: less than 0.4 mrad 
Pulsewidth: 15 ns (max) 

Range: 200-9,995 m 

Range accuracy: +5 m 


Status 
In production. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


VERIFIED 
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Cockpit Laser Designation 
System 


The Cockpit Laser Designation System (CLDS) is a 
lightweight small size designator specially designed for 
light attack two-seater aircraft, mounted in the rear 
cockpit of the aircraft which commands the tactical 
operation. The CLDS can designate targets for other 


attacking aircraft equipped with laser-guided bombs 
and provide the ability to deliver the laser-guided bomb 
in a wide variety of modes, altitudes and ranges. It is 
designed for operation in close air support, battlefield 
air interdiction, deep strike or by a forward air controller 
using the magnifying sight for observation only and for 
sea surveillance. 

The CLDS includes a TV camera and auto-tracker. 


The MBT Weapons Systems cockpit laser designation system 


This closed loop hands-off tracking system reduces the 
pilot’s workload during the critical phase of the mission 
and significantly improves the tracking accuracy and 
manoeuvrability of the designating aircraft in the target 
area. The video camera, interfaced to an aircraft VTR, is 
also utilised for debriefing and intelligence purposes. 
The CLDS can be interfaced to the aircraft Weapon 
Delivery and Navigation System (WDNS), enabling the 
WDNS to direct the CLDS line of sight towards a 
chosen target as a highly accurate sensor for marking 
targets and providing position updates to the WDNS. 


Specifications 
Dimensions: 560 x 420 x 360 mm 
Weight: 40 kg 

Field of view: 

(wide x4 magnification) 12.5° 
(narrow x10 magnification) 5° 
Field of regard: 

(forward) 45° 

(backward) 25° 

(elevation) +35° 

Accuracy: 0.25 mrad 

Range: 8-10 km typical 


Status 

In production and sold to several countries. The CLDS 
can be installed in the IAI Kfir, Dassault Aviation Mirage 
lll and 5B, Northrop F-5F and Lockheed F-16B aircraft. 


Contractor 
MBT Weapons Systems, Electronics Division IAI. 


High-Performance FLIR 


The high-performance FLIR is a compact parallel scan 
thermal imaging system which operates in the 8-12 um 
range. It is designed to provide maximum sensitivity 
and range performance with limited space and optical 
aperture, to give a serial scan-like image quality. 

Combining a Newtonian type telescope of relatively 
high magnification with a small element detector array 
with a high spatial resolution, the high-performance 
FLIR provides a fast compact optical design through a 
1 W bidirectional scanner. The fast optics also guaran- 
tee high-efficiency cold shielding. Image quality is 
ensured by full DC restoration in conjunction with a very 
accurate channel-to-channel responsivity equalisation 
scheme. Other image enhancement features include 
dynamic range compression from 12 to 6 bits, elec- 
tronic boost, interframe averaging, automatic gain and 
level and optional autofocus. Approximately 20 per 
cent increase in range performance is achieved by a 
special electronic zoom underscan mode to provide 
enhanced sensitivity and improved spatial resolution in 
both scan and cross-scan directions. 

Utilisation of gate arrays and full custom VLSI 
designs have further reduced the size, weight and cost 
of the high-performance FLIR. All the preamplifiers, 
together with the electronic multiplexer, are housed in 
the Dewar package, while the rest of the electronics are 
included in the PC boards. Serially multiplexed detec- 
tor outputs are provided for gimballed applications. 

The combination of compactness and performance 
make the high-performance FLIR particularly suitable 
for long-range surveillance, target acquisition and 
tracking and navigation. Typical applications include 
helicopter fire control sights, high-performance aircraft 
targeting and navigation sights, long-range detection 
of slow-moving aircraft and stationary concealed 
personnel and observation of small fast-moving sea 
craft. 


Contractor 
Rafael Armament Development Authority. 


Lilliput-1 Observation and Target 
Acquisition System 


Lilliput-1 is a miniature day observation and target 
acquisition system for helicopters, RPVs, ground and 
naval platforms. It consists of a gimballed module 
complete with CCD sensor and line of sight stabilis- 
ation, packaged in a composite shroud. The compact 
sensor has four fields of view. The narrowest, with 
500 mm focal length and 20 urad resolution, achieves 


exceptional performance in dynamic conditions. The 
CCD sensor can be replaced by an ICCD sensor for low- 
light conditions. 

The system is lightweight, compact and _ self- 
contained and features very high resolution, line of 
sight stabilisation and low power consumption. 


Specifications 

Dimensions: 190 mm sphere 

Weight: 1.45 kg (including laser rangefinder) 
Power supply: 28 V DC, <15 W 

Field of view: 20°, 7.5°, 2.7° and 1° 
Coverage: 

(azimuth) 360°, 

(elevation) -85 to +10° 


Contractor 
Rafael Armament Development Authority. 


Litening Targeting and Navigation 
Pod 


Litening is an advanced airborne infra-red pod. 
Designed to improve both day and night attack cap- 
abilities, it provides real-time FLIR and CCD imagery. It 
is fully operational 24 hours a day and in adverse 


The Rafael Litening targeting and navigation pod 


weather conditions, and is suitable for aircraft such as 
the A-4, F-4, F-16, F/A-18, MiG-21 and Tornado. 

Litening enables the fighter crew to carry out detec- 
tion, recognition, identification and laser designation of 
surface targets; accurate delivery of laser-guided, clus- 
ter and general purpose bombs; low-level night flights; 
laser spot detection; identification of aerial targets at 
beyond visual ranges, and surveillance, reconnais- 
sance and battle damage assessment. 

For its multirole missions and tasks, Litening is 
equipped with FLIR with three fields of view, CCD cam- 
era with two fields of view, laser designator and range- 
finder, laser spot detector, digital image processing 
including derotation and x2 magnification continuous 
zoom, inertial navigation system for accurate pointing 
without preflight harmonisation, area and_ inertial 
tracker and video and audio recording including 
telemetry data for debriefing. 

All these sensors are part of the same payload and 
share the same optical bench. The payload is located 
on the stabilised platform, and the sensors stare 
directly through the windows. The four gimbal set 
provides a large area of regard with high stabilisation. 
Shock absorbers isolate the entire payload. This 
concept achieves less optical loss, better line of 
sight retention and _ stabilisation and __ better 
maintainability. 


1995 


Current plans include development of a 3-5 um FLIR 
and replacement of the laser with a diode pumped 
laser. Because all the sensors are on a single optical 
bench, replacement of sensors is a simple task. 

Litening includes full BIT to detect and isolate faults 
to LRU and SRU levels. All LRUs are easily replaceable 
on the flight line with plug-in connectors and quick 
disconnect fasteners. 


Status 

Dimensions: 2,208 (length) x 406.4 mm (diameter) 
Weight: 400 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 2.5 kW 
Field of regard: -150 to +45° pitch 

+360° roll 

Stabilisation: 40 wrad 

FLIR wavelength: 8-12 um 

FLIR field of view: 

(wide) 18.4 x 24.5° 

(medium) 5.2 x 7° 

(narrow) 1.5 x 2° 

FLIR pixels: 708 x 240 

CCD camera field of view: 

(wide) 3.5 x 4.6° 

(narrow) 1 x 1.3° 

CCD camera pixels: 768 x 494 

Laser energy: 10 mJ per pulse 

Laser divergence: 0.2 mrad radius 


Status 
Litening has been offered to many air forces worldwide 
to meet laser designator pod requirements. 


Contractor 
Rafael Armament Development Authority. 
UPDATED 


Modular Thermal Imaging System 


The Modular Thermal Imaging System (MTIS) is a high- 
performance low-cost compact thermal imaging sys- 
tem in the 8-12 um spectral range consisting of sensor 
and electronic unit. It is suitable for night and adverse 
weather navigation, detection and recognition, search 
and rescue missions and surveillance. 

MTIS can be adapted to a variety of platforms such 
as helicopters, RPVs or land and sea platforms. It is 
available as an independent unit or as part of a stabil- 
ised turret containing other sensors such as TV, laser 
rangefinder or designator and daytime optics. Inte- 
grated in such a multisensor, MTIS becomes the core 
of a 24 hour fire control system. 


Specifications 
Weight: 

(sensor) 6 kg 
(electronic unit) 7 kg 
Field of view: 
(wide) 24.5 x 18.4° 
(medium) 7 x 5.2° 
(narrow) 2 x 1.5° 


Contractor 
Rafael Armament Development Authority. 
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TAWS-05 Altitude Warning Sensor 


TAWS-05 is an electro-optical sensor for monitoring the 
tail altitude of civilian and military helicopters. TAWS-05 
uses a gallium-arsenide laser diode for high-frequency 
accurate measurement of the distance to the ground 
and warns the pilot when the limits of the safe range 
have been reached. 

TAWS-05 represents a major improvement in safety 
measures for helicopters landing in poor visibility or 
under adverse atmospheric conditions. It interfaces 
with standard altitude warning systems and can be inte- 
grated into operational aircraft voice communication 
systems. 


Specifications 

Dimensions: 64 x 150 x 34 mm 
Weight: 0.5 kg 

Power supply: 22-32 V DC, <1.5 VA 
PRF: up to 10 kHz 

Range: 0.5-15 m 

Temperature range: —40 to +70°C 


Status 
TAWS-05 has been successfully tested on an Israeli Air 
Force Sikorsky CH-53 in severe flight conditions. 


Contractor 
Rafael Armament Development Authority. 


Light Aircraft Reconnaissance 
System 


The Light Alrcraft Reconnaissance System (LAIRS) is a 
long-range gyrostabilised observation system featuring 
a detection range of up to 75 km and recognition at 
35 km. It can be installed on light aircraft, helicopters or 
UAVs. LAIRS is used for several critical mission objec- 
tives and enables real-time daylight reconnaissance, 
surveillance and _ intelligence gathering and target 
acquisition, location and damage assessment. 

The system consists of a single turret incorporating 
two lenses and two high-resolution CCD TV cameras. 
The 40 to 400mm zoom lens provides for the 
observer’s orientation, while the 2,000 mm folded optic 
lens provides for powerful target magnification. The 
two video pictures are displayed simultaneously on two 
onboard monitors, or they can be transmitted to the 
ground. The high line of sight stabilisation of 12 urad 
ensures good long-range resolution. 


Specifications 

Weight: 

(turret) 50 kg 

(turret electronics box) 12 kg 
Power supply: 28 V AC, 20 A 

Field of view: 

(wide) 1.6 to 15.7° continuous zoom 
(narrow) 0.32° diagonal 


Contractor 
Tadiran Ltd. 


MKD-400 Thermal Imager 


The MKD-400 is a day and night thermal imaging sen- 
sor payload mounted on a remotely controlled three- 
gimbal stabilised platform. It uses a passive detector to 
sense heat energy radiated by objects in the field of 
view. The radiation is processed and displayed as a 
standard TV image. The MKD-400 payload can be 
installed in a variety of platforms including aircraft, 
UAVs, ships and land-based vehicles. 

The MKD-400 features real-time day and night recon- 
naissance, search and rescue of aircrew and fire 


control and correction. It also provides day and night 
observation through smoke and fog for the detection of 
camouflaged targets. 


Specifications 

Dimensions: 

(outer diameter) 330 mm 
(sphere diameter) 320 mm 
Weight: 

(stabilised platform) 18 kg 
(payload electronics module) 3 kg 
(FLIR electronics module) 4.2 kg 
Coverage: 

(azimuth) 360° 

(elevation) 0 to -85° 


Contractor 
Tadiran Ltd. 


MKD-600 Reconnaissance 
Payload 


The MKD-600 gyrostabilised reconnaissance payload 
system consists of a high-resolution CCD TV camera 
with a high-performance zoom lens. The zoom lens 
enables the operator to select between a wide 12° field 
of view for navigation and a narrow 0.84° field of view 
for target recognition and identification. The camera 
and lens are mounted on a gyrostabilised platform with 
lower hemisphere coverage capability, giving 360° con- 
tinuous coverage in azimuth and 0 to —-85° in elevation. 
The sensor platform is stabilised using the pitch-over- 
yaw gimbal concept. The fine pitch gimbal which 
carries the camera is protected from wind loads to 
minimise disturbances. 

The MKD-600 is quoted as being capable of detect- 
ing an armoured fighting vehicle at 24 km, recognising 
it at 9 km and identifying it at 3 km. 

The MKD-600 can be upgraded to the MKD-600N 
for low-cost night reconnaissance by incorporating a 
low-light high-sensitivity sensor featuring a longer 
focal length (40 to 600 mm) for better acquisition. The 
MKD-600 can also incorporate a colour TV 
broadcasting-type camera. 


The Tadiran MKD-600 reconnaissance payload 
1996 


Specifications 
Dimensions: 

(sphere diameter) 320 mm 
Weight: 

(stabilised platform) 18 kg 
(payload electronics) 4 kg 
Power supply: 28 V DC, 10 A (max) 
Coverage: 

(azimuth) 360° 

(elevation) 0 to -85° 

Focal length: 40-600 mm 
Field of view: 

(wide) 12° 

(narrow) 0.84° 

Zoom ratio: 1:14 


Contractor 
Tadiran Ltd. 


Day Surveillance Payload 


The Day Surveillance Payload (DSP) is a lightweight 
payload specially designed for daytime surveillance in 
UAVs, helicopters and light aircraft. The system is used 
for battlefield surveillance and supervision, target 
detection and recognition, law enforcement, traffic 


control and so on. Data is transmitted to the ground sta- 
tion via a secure datalink. 


Specifications 

Dimensions: 

(head) 277 x 277 x 404 mm 
(electronic box) 180 x 140 x 190 mm 


Weight: 

(head) 9 kg 

(electronic box) 3.6 kg 

Power consumption: 90 W average, 190 W (max) 
Stabilisation: 

(standard) 60 trad 

(enhanced) 30 brad 
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Coverage: 
(azimuth) 360° 


(elevation) +5 to -85° 
Field of view: 1.2 to 18.2° continuous zoom 


Status 
In production. 


Contractor 
Tamam Precision Instrument Industries. 


Multimission Optronic Stabilised 
Payload 


The Multimission Optronic Stabilised Payload (MOSP) 
developed by Tamam is an advanced lightweight 
medium-range day and night surveillance, target acqui- 
sition and laser designation multisensor payload which 
has been specially designed for installation in helicop- 
ters, light aircraft or UAVs, as well as land and naval 
vehicles. Modular construction enables simultaneous 
installation of TV and FLIR, TV and laser, FLIR and laser 
or two cameras with different fields of view. The 
configuration can be changed easily at intermediate 
maintenance level. 

Long range is achieved by a very high degree of 
stabilisation. Unique look-down capability through the 
nadir point enables a stabilised view and lasing through 
the entire lower hemisphere. The automatic TV/FLIR 
tracker enables moving targets to be tracked continu- 
ously and easily changed. 

The MOSP may be operated locally by an onboard 
control/display unit or remotely via a bidirectional 
datalink. 


Specifications 

Dimensions: 360 x 540 mm 

Weight: 32-40 kg 

Power consumption: 200 W average, 590 W (max) 
Stabilisation: 25 urad 

Coverage: 

(azimuth) 360° 

(elevation) +15 to -105° 

TV field of view: 1.5 to 23° continuous zoom 


Status 
In production. 


Contractor 
Tamam Precision Instrument Industries. 


The Tamam multimission optronic stabilised 
payload 


Night Surveillance Payload 


The Night Surveillance Payload (NSP) is an operational 
stabilised payload equipped with a lightweight FLIR 
thermal imaging sensor cooled by one or two nitrogen 
bottles depending on the length of the mission. The 
NSP is designed for installation on helicopters, light 
aircraft and UAVs. 


The Tamam MOSP fitted to a Eurocopter SA 342 Gazelle 


The FLIR system enables surveillance during day, 
night, adverse weather conditions and in smoke, dust, 
camouflage and so on. The NSP is interchangeable 
with the DSP (see earlier item), thus covering all types 
of missions. 


Status 
In production. 


Contractor 
Tamam Precision Instrument Industries. 


Stabilised Long-Range 
Observation System 


The Stabilised Long-range Observation System (SLOS) 
is a gyrostabilised line of sight system installed on light 
surveillance aircraft and helicopters for detection of 
tank-sized ground targets, and sea targets of similar 
size, up to 100 km, recognition up to 40 km and identifi- 
cation up to 20 km. The image may be analysed on 
board and recorded and transmitted in real time via a 
secure datalink to a ground control station. 

Typical applications are tactical reconnaissance, 
realtime battlefield control, border control, drug 
interdiction and so on. 

The system consists of a folded magnification peri- 
scope/telescope whose mirror folding element is 
gyrostabilised, eliminating image movement or smear- 
ing due to aircraft movement or vibration. The mirror 


The Tamam stabilised long-range observation system 


coating is effective over a wide spectral range from the 
visual to the near infra-red. A bank of specially designed 
filters improves observation in adverse weather con- 
ditions. Only the optical turret containing the mirror, 
free to rotate 360° in azimuth and scan in elevation, 
protrudes outside the aircraft. 

The sight can be operated by an onboard joystick TV 
tracker or slaved to an external designator, or an exter- 
nal designator can be slaved to the sight. Two TV cam- 
eras and two displays enable viewing of two fields of 
view simultaneously, easing orientation and target 
location. 


Specifications 
Weight: 150 kg 

Power consumption: 600 W 
Resolution: 

(static) 30 rad 
(dynamic) 40 urad 
Stabilisation: 15 rad 
Field of view: 

(diagonal) 0.5°, 2° and 9° 
Field of regard: 
(azimuth) 360° 
(elevation) +20 to -50° 


Status 
In production. 


Contractor 
Tamam Precision Instrument Industries. 
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P0705 HELL Laser Rangefinder 


P0705 HELL is an airborne Nd:YAG laser rangefinder 
designed for integration in helicopter stabilised electro- 
optic sight units with the functions of target ranging, 
gun and missile pointing and navigation fixing. 

The fully qualified HELL system improves helicopter 
attack capabilities by providing extended reconnais- 
sance and target detection ranges, increasing the prob- 
ability of a kill, reducing flight times and enhancing 
flight safety. 


Specifications 
Wavelength: 1.064 ium 
Pulse power: 4 MW 
PRF: 2 Hz 

Range: 300-10,000 m 
Interface: RS-422 serial 


ITALY 


Status 
In production. 


Contractor 
FIAR. 


VERIFIED 


P0708 PULSE Airborne Steerable 
Laser Rangefinder 


P0708 PULSE is an airborne steerable Nd:YAG laser 
rangefinder and is FIAR’s latest product. 

Superior range performance, both in CCIP and 
CCRP attack modes and in navigation fixing, high-pulse 
power and repetition frequency, good precision and 
accuracy and an optimised configuration for easy 
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installation on a wide variety of platforms make PULSE 
suitable for retrofitting to aircraft such as the A-4 
Skyhawk, AMX, Mirage, F-5 and MiG-21. 


Specifications 

Wavelength: 1.064 um 

Steering angle: within 20° pointing cone 
PRF: 10 Hz 

Interface: MIL-STD-1553 


Status 
In production. 


Contractor 
FIAR. 
VERIFIED 


Loam Laser Obstacle Avoidance 
System 


The Loam laser obstacle avoidance system is aimed 
at providing safe navigation capability to helicopters, 
particularly during low-altitude navigation. Based 
on laser technology, Loam will detect any obstacle 
such as wires, trees or masts. It is designed to be 
eye-safe. 

Audio and visual warnings are given whenever 
an obstacle is detected along the aircraft flight path. 
The visual warning includes display of the shape 
of the obstacle, position, orientation and distance. 
Background information can be displayed as an 
option. 

Loam comprises of three units. The scan/detection 
unit provides full coverage of the aircraft trajectory. 
The processing unit provides obstacle detection and 
recognition. The display unit provides visual infor- 
mation on obstacle position, shape, orientation and 
distance. 


Status 
In prototyping phase. 


Contractor 
Marconi SpA. 


PILOT Infra-Red Integrated Pod 


The Marconi Pod-Integrated Localisation, Observation, 
Transmission (PILOT) is an electro-optical pod includ- 
ing a stabilised infra-red sensor, automatic target 
detection/localisation/tracking unit and a bidirectional 
ECCM video and datalink. 

The PILOT infra-red sensor is a high-quality stabilised 
passive 24 hour all-weather infra-red imager which can 
be steered in order to observe targets and background 
in front of and below the aircraft. The video output is a 
standard CCIR television signal which can be displayed 
on the aircraft head-up display or airborne monitors or 
can be video recorded. 

By using image processing techniques PILOT allows 
automatic target detection, prioritisation and localis- 
ation with the presentation on the infra-red image of the 
target position, priority and spatial co-ordinates. 

PILOT provides the capability of automatic tracking 
of the target and can be controlled both by a local oper- 
ator on board the aircraft and by a remote operator 
through a video and datalink. The video and datalink is 
frequency-hopping spread spectrum and offers robust 
ECCM performance. This link allows infra-red image 
transmission to a remote station and bidirectional 
data communication between the pod and a remote 
station. 


The Marconi PILOT infra-red pod 


PILOT can be provided with the standard RS-422, 
ARINC 429 and MIL-STD-1553B avionics interfaces, 
which allow data communication with the airborne 
radar, the navigation system and the weapons 
management system. 


Specifications 

Dimensions: 2,062.9 (length) x 419.3 mm (diameter) 
Weight: <128 kg 

Power supply: 28 V DC, <750 W 


Contractor 
Marconi SpA. 


Galiflir Avionic Electro-Optic 
Multisensor System 


Galiflir is a multisensor electro-optic system which is 
available in a number of configurations and is mainly 
intended for avionic applications such as navigation, 
surveillance, observation, reconnaissance, aiming and 
targeting. 

Galiflir consists of a servoed and stabilised platform 
with the FLIR and other sensors such as day or night TV 
cameras and laser rangefinders arranged in different 
configurations depending on the specific requirement. 
The FLIR has been designed on a modular basis to 
improve its flexibility. The modules for series parallel 
scanning have been designed for applications in fixed- 
wing aircraft, helicopters and RPVs. 

The FLIR with dual field of view optics is mounted on 
a high-accuracy stabilised platform. A day and night TV 
camera can be mounted as an option on the same 
platform. 


Specifications 

Volume: 10 | 

Weight: 32 kg 

Power supply: 28 V DC, <100 W 
Wavelength: 8-12 um 

Field of view: 

(scanner) 40 x 27° 

(wide) 16 x 10.8° 

(narrow) 4 x 2.7° 

Resolution: 0.15 mrad (narrow FOV) 
Detector: Sprite, CMT 8 elements 
IR lines: 512 

Display: TV monitor (standard CCIR 625/50) 


Status 
In production. 


Galiflir undergoing operational testing on an Agusta A109 helicopter 


Contractor 
Officine Galileo SpA. 


Pilot Aid and Close-In Surveillance 
FLIR 


The Pilot Aid and Close-In Surveillance (PACIS) FLIR is 
a thermal imaging system in the 8 to 12 um range, 
designed to be installed on helicopters and fixed-wing 
aircraft in order to provide them with increased 


capability by day, night and in adverse weather oper- 
ations. It creates a TV-compatible video signal for view- 
ing in the cockpit on a standard display. 

PACIS is provided with a telescope with two switch- 
able fields of view and is steerable by a position control 
grip. It can be used for navigation, day/night surveil- 
lance, border patrol, search and rescue, remote sens- 
ing and monitoring or as a take-off and landing aid. 
PACIS can be interfaced with the aircraft avionic system. 

The system is composed of a steerable platform, 
electronic unit and FLIR control grip connected by a 
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cable to the electronic unit. The platform aims the FLIR 
optical axis in azimuth and elevation. The FLIR is 
equipped with a two field of view telescope: the wide 
field of view is used for navigation and surveillance, 
while the narrow is used to identify and track targets. 


Specifications 

Dimensions: 

(steerable platform) 300 x 511 x 300 mm 
(electronic control unit) 170 x 225 x 390 mm 
(control panel) 146 x 124 x 165 mm 
Weight: 

(steerable platform) 23 kg 

(electronic control unit) 8.5 kg 

(control panel) 1.5 kg 
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Power supply: 28V DC, 140W (average), 450 W 
(peak) 

Wavelength: 8-12 [um 

Field of view: 

(wide) 40 x 26.7° 

(narrow x4 magnification) 10 x 6.6° 
Field of regard: 

+170° azimuth, 

+45/-70° elevation 

Video format: CCIR 625 lines at 50 Hz 
Interface: RS-422 


Contractor 
Officine Galileo SpA. 


The steerable platform for the PACIS FLIR 


CIRTEVS Infra-Red Television 
System 


OMI’s Compact Infra-Red Television System (CIR- 
TEVS) is a recently developed, low-cost system which 
operates in the 8 to 14 um range and requires no cool- 
ing system, or rotating or scanning mirrors. The system 


requires an 80 W primary power supply which may be 
either AC or DC. The system is CCIR television- 
compatible, is available in various packages according 
to role requirements and is supplied with a choice of 
optical systems giving focal lengths of between 50 and 
500 mm. 


Status 
In production. 


Contractor 
Ottico Meccanica Italiana SpA. 


FLIR for the FS-X 


The Japan Defence Agency Technical Research and 
Development Institute is teamed with Mitsubishi Elec- 
tric and Fujitsu in the development of a FLIR for the 
FS-X, to supplement the fire control system. 


JAPAN 


The FLIR will have both air-to-air and air-to-ground 
applications. The sensor will have infra-red CCD detec- 
tors operating in the 3-5 um and 8-12 um wavelengths. 


Status 
Full-scale development for installation on the FS-X. 


Contractors 

Japan Defence Agency Technical 
Development Institute. 

Mitsubishi Electric Corporation. 

Fujitsu General Ltd. 


Research and 


UPDATED 


LEO Airborne Observation 
Systems 


LEO is a range of high-performance gyrostabilised cam- 
era platform systems designed to provide steady 
vibration-free images for compact low-cost surveil- 
lance. Conforming to full aerospace standards, LEO 
can be quickly and easily installed on all helicopter and 
aircraft types. A variety of cameras is available, ranging 
from broadcast colour TV through low-light to a 
selection of infra-red night sensors. 

The LEO-400 Series is a range of compact 400 mm 
diameter two-axis stabilised platforms. The LEO-400- 
BCTV model employs a three CCD broadcast colour 
camera and zoom lens to yield excellent resolution in 
applications as diverse as long-range surveillance for 
law enforcement and extremely close in inspection of 
electrical power lines. The system is remotely con- 
trolled by an operator in the aircraft via a video monitor 
and laptop control unit. The video image can be 
recorded on tape and may be transmitted in real time 
by microwave downlink to fixed or mobile ground 
stations. 

The LEO-400-BCTV features high-resolution broad- 
cast quality TV, zoom lens from 16° to 1° field of view, 
image stability of better than 20 urad, identification 
ranges in excess of 300 m for licence plates or human 
faces and microwave video transmission ranges from 
20 km up. 

The LEO-400-SPIR/TV model combines the 8-12 um 
AGEMA Thermovision 1000 FLIR with a high-resolution 
colour TV camera to provide surveillance by day, night 
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The operator’s console and monitor for the LEO 
observation system mounted in a Eurocopter 


BO 105 helicopter 1995 
or in adverse weather for applications including law 
enforcement, border patrol, search and rescue and 
power line and pipeline inspection. 

The LEO-400-SPIR/TV features image stability of bet- 
ter than 20 urad and high-resolution colour TV with a 
X15 zoom lens to give a wide field of view of of 22.5° for 
panoramic surveillance and a narrow field of view of 
1.5° for identification of people and vehicle licence 
plates at 150-250 m. The compact single unit FLIR has 
full 12-bit dynamic range for image capture irrespective 


The LEO-400-BCTV pod mounted on a Bell 206 
Jetranger 1995 


of the display setting, powerful 32-bit microprocessor 
software orientated design, x8 continuously variable 
electronic zoom function, image freezing function for 
investigation of detail, temporal averaging function for 
low-contrast image enhancement and isotherm alarm 
levels for search and rescue detection. The FLIR has 
fields of view of 20° for panoramic surveillance and 5° 
for recognition and identification. FLIR detection 
ranges are 1km on a swimmer in water, 3 km for a 
person on land and 10 km for a 10 m boat. 


Specifications 

Dimensions: 390 mm diameter 

Weight: 

(LEO-400-BCTV platform) 28 kg 

(monitor, control unit and electronics units) 23 kg 
(LEO-400-SPIR/TV platform with cameras) 34 kg 
(total minimum system) 53 kg 
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Power supply: 22-32 V DC 
Stabilisation (2 axis): <20 urad RMS 
Coverage: 

(azimuth) 360° 

(elevation) -100° to +20° 
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Contractor 
Irene Commercial Enterprises (Pty) Ltd. 


Digital Reconnaissance 
Management System 


Ericsson is developing a modular digital Reconnais- 
sance Management System (RMS) for pod mounting or 
internal installation in tactical aircraft. The RMS is cap- 
able of processing information from several sensors, 
such as infra-red linescan and CCD cameras, with a 
total data rate of more than 100 Mpixels/s. Information 
is handled and processed in a digital format and 
recorded on a digital MIL-STD-2179 VCR. A unique 


SWEDEN 


image compression facility allows data to be stored on 
a single VCR. 

Sensor imagery can, without having to stop the VCR, 
be frozen and analysed in flight with full resolution, 
using a quick-look memory. Data may be transmitted 
via datalink to a ground station. 

Advanced automatic target recognition incorporates 
the latest developments in algorithms and other tech- 
niques which can be customised for specific 
applications. 


The fully digital and modular design provides ready 
adaptation to new sensors and storage medias. 


Status 
Under development. 


Contractor 
Ericsson Microwave Systems AB. 


VERIFIED 


ARGUS 350 


ARGUS 350 is a lightweight two-axis stabilised sensor 
platform, designed for: border surveillance (coast 
guard and customs, drug interdiction); general law 
enforcement and police operations; search and res- 
cue; electrical powerline and pipeline inspections; 
environmental inspection (oilspill, ecological surveys, 
wildlife); and fire management. 

Options available include: tracking systems and 
microwave downlink. 


Specifications 

Sensors: 

(thermal imager) AGEMA Thermovision®1000 
(daylight video) Sony EVI 311 Single CCD colour 
Performance: 

(elevation) +10° to -120° 


Video Image Tracking System 


The Video Image Tracking System (VITS) is a family of 
high-performance products which employs an expand- 
ing architecture. It provides superior tracking capabil- 
ity, fast processing time and reduced operator 
workload. 

VITS is fully compliant with the complete range of 
military specifications and provides both VME and 
RS-422/RS-232 serial interfaces. The family embodies 
Ada software, custom ASICs and extensive BIT 
facilities. 

The VITS family consists of the VITS1000, VITS2000 
and VITS3000. The basic VITS100 features dual stan- 
dard video input, high-precision centroid and corre- 
lation tracking, low data latency for high system 
bandwidth, automatic selection of optimum tracking 
mode, track quality measures to aid system perform- 
ance, an aimpoint refinement and boresight alignment 
facility. Tracking performance is maintained in high- 
clutter backgrounds. 

A new application for VITS has resulted in the 
development of an Electronic Image Stabilisation capa- 
bility. This uses the VITS1000 tracking technology to 


(azimuth) +140° 

(max air speed) 140 kts 
(voltage) 28 V DC 

(power consumption) 50-200 W 
(weight including sensors) 23 kg 


Contractor 
Polytech AB. 


NEW ENTRY 


Optronic Tracking and 
Identification System 


The Optronic Tracking and Identification System 
(OTIS) is composed of a sensor unit comprising a sen- 
sor and a gyrostabilised platform, and an electronic unit 


UNITED KINGDOM 


recognise and correct sensor vibration without 
recourse to gyrobased solutions. This is already being 
used in helicopter applications and is expected to be of 
key importance in future armoured programmes. 

The VITS2000 includes all these features plus mul- 
tiple object tracking, target cueing and prioritisation, 
automatic target acquisition and robust tracking 
despite decoys and obscurants. 

The VITS1000 tracking system has been integrated 
with the GEC-Marconi TIALD (Thermal Imaging Air- 
borne Laser Designator) pod, and its performance pro- 
ven through flight trials at DRA (Boscombe Down). This 
trials programme is now continuing with the integration 
of VITS2000 into the pod. VITS1000 is also being sup- 
plied to a variety of UK and offshore prime contractors 
and defence establishments. 

The top-of-the-range VITS3000 will include all the fea- 
tures of the other VITS models plus automatic target 
classification using neural networks and enhanced 
rejection of false alarms. 

A new electronic image stabilisation package is 
being introduced as part of the ongoing VITS develop- 
ment programme. The new stabilisation system will 
offer a highly reliable, low-weight, low-cost alternative to 


comprising control electronics and advanced image 
processing. It is intended to meet the requirement for 
image generation and passive target tracking in an 
advanced air combat environment, where radar needs 
to be supplemented by a passive high-resolution 
imaging system. 


Status 
Intended for the JA 37 Viggen and JAS 39 Gripen. 


Contractor 
Saab Missiles AB. 


UPDATED 


gyrostabilisation in high-vibration environments and is 
adaptable for new-build or upgrade applications. The 
system is currently under evaluation by Bristow 
Helicopters for use by Coastguard Search and 
Rescue helicopters. 

Used in conjunction with an electro-optical surveil- 
lance system, the electronic image stabilisation pack- 
age will provide a stable image to the operator, using 
advanced image processing techniques, and will be 
particularly effective for both unstabilised systems and 
in high magnification systems, where mechanical 
solutions are inadequate and expensive. It can be 
integrated into the prime equipment enclosure, or 
separately boxed on the aircraft. 


Status 
In evaluation. 


Contractor 
British Aerospace (Systems and Equipment) Ltd. 


UPDATED 


BSS 400 Airborne Stabilised 
System 


The BSS 400 is a three- or four-axis gyrostabilised 
gimbal fitted with both a high-performance digital ther- 
mal imager and a high-resolution Sony video camera 
with long-range zoom lens, to provide a 24 hour 
surveillance capability from a compact, lightweight and 
highly stable platform. The system is also available in a 
long-range daylight surveillance configuration fitted 


with a full broadcast specification three chip camera 
designed to deliver high-quality pictures to the 
operator. 

The BSS 400 features three chip broadcast camera 
and low-light TV option, 360° continuous azimuth 
tracking and easy aircraft installation. 

The BSS 400 is also compatible with NVG operation 
and can be integrated with an NVG control console, 
monitor and autotracker searchlight/platform slaving 


device and screenlock to automatically steer the 
camera with the searchlight. 

An additional option is a microwave downlink that 
permits live transmission of airborne picture and audio 
to ground stations at ranges up to 100 km. 


Status 
In service with a number of UK and European police 
forces. Also delivered to a European military customer. 
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BSS 400 on Eurocopter BO 105 helicopter 1996 
Contractor 
Broadcast & Surveillance Systems Ltd. 

UPDATED 


BSS 500 Airborne Surveillance 
System 


The BSS 500 four- or five-axis turret combines a high- 
performance digital thermal imager with a full broadcast 
quality video camera. It is also available in a long-range 
daylight surveillance configuration. For the most 
demanding applications, the BSS 500 is available with a 
High Definition TV (HDTV) camera providing very high 
picture resolution. 

The BSS 500 features three chip broadcast camera 
and high-performance thermal imager in dual-sensor 
configuration, very long-range high-magnification zoom 
lens, HDTV, low-light TV and image intensifier options 
and high-speed fixed-wing aircraft capability. 


Contractor 
Broadcast & Surveillance Systems Ltd. 
VERIFIED 


BSS 900 Airborne Surveillance 
System 


The BSS 900 four or five axis gyrostabilised platform is 
the most stable of the BSS Series. It can be fitted with a 
wide range of single or dual sensor options including 
the High Definition TV (HDTV) system. The stability 
ensures picture quality even for extremely long-range 
surveillance. Current lens options offer focal lengths in 
excess of 2,000 mm. 


Status 

BSS systems are in service with police, border patrol, 
SAR, customs and coastguards and the TV and film 
industries. 


Contractor 
Broadcast & Surveillance Systems Ltd. 
UPDATED 


DAT 1000 Video Digital Auto- 
Tracker 


The DAT 1000 video digital auto-tracker will acquire 
and track objects in a standard video field from normal 
light or thermal sensors and issue sensor platform cor- 
rection data and/or target attributes to the sensor plat- 
form of the host system. It is available as a VME board 
pair for OEM applications or as a stand-alone black box 
unit with video and serial connections to sensor and 
host. Computing Devices can also offer a full system 
capability with tracker, sensor(s) and host system to 
suit individual customer requirements. 

Unlike conventional centroid or correlation trackers, 
the DAT 1000 approach to target tracking is being used 
to unlock the potential for video processing appli- 
cations. An example of this is the newly developed 
search and track facility as a complementary stage to 
the video tracking itself. 


Status 
In production. 


Contractor 
Computing Devices Company Ltd. 


RMS 3000 Reconnaissance 
Management System 


The RMS 3000 Series combines scan conversion and 
image processing of electro-optic sensor imagery with 
in-flight display of the terrain overflown. The RMS 3000 
Series system is fitted to Royal Air Force Tornado GR. 
Mk 1A reconnaissance aircraft and provides for the sim- 
ultaneous recording and display of the imagery from 
multiple infra-red sensors. Other system features 
include real-time and near real-time display of imagery, a 
wide range of rolling and updating display modes, dis- 
play facilities including slow speed replay, magnification 
and processing to optimise the displayed image and 
aspect correction and rectilinearisation of displayed 
imagery to facilitate in-flight exploitation. 

The system design is optimised to ensure that the 
ground exploitation time is minimised. Relevant fea- 
tures include combined video and aircraft data anno- 
tation recording on videotape, in-flight editing of 
evented imagery and rapid removal of video cassettes 
from the aircraft on return to base. 


Status 
In production and in service in Royal Air Force and 
Royal Saudi Air Force Tornado GR. Mk 1A aircraft. 


Contractor 
Computing Devices Company Ltd. 


UPDATED 


RMS 4000 Reconnaissance 
Management System 


The RMS 4000 Series is an all-digital system which is 
designed to be common across several platforms. Key 
features which have been used to enhance the system 
performance and increase the mission success rate are 
use of Ada high order language, flexible modular 
design with high configuration commonality across 


platforms, high reliability and high level of functional 
redundancy to ensure no single defect can cause mis- 
sion critical failure, design for two-level maintenance 
and growth potential to accommodate new sensors, 
image and target processes. 

The RMS 4000 provides a selection of sensors with 
built-in growth potential, image data management, 
compression and decompression and routeing, mul- 
tiple display formats for the selected sensor, recall of 
imagery for review and edit prior to data transmission, 
datalinking of key target imagery to provide real-time 
record and availability of archive data as soon as the 
aircraft lands. 


Infra-red images produced by a Computing Devices RMS 3000 being displayed in the rear cockpit of a 
Tornado GR. Mk 1A 


Status 
In production. 


Contractor 
Computing Devices Company Ltd. 


RMS 5000 Reconnaissance 
Management System 
The RMS 5000 represents the latest modular design to 


accommodate multiple sensor types using standard 
interfaces. The function of the system can be chosen by 


The Computing Devices RMS 5000 reconnaissance management system can be built-in or installed in a 


pod 


selecting the configuration from a standard set of mod- 
ules that provide for multiple sensor types including 
EO, IR, SAR and MMWR. The system incorporates 
image enhancement to correct sensor and aircraft abnor- 
malities, which is combined with sensor correlation and 
automatic target recognition. Imagery data undergoes 


high order data compression for in-flight display and 
datalinking for real-time exploitation. The system con- 
tains massive onboard data storage for in-flight and in- 
platform ground exploitation and a key feature is auton- 
omous operation for single-pilot or unmanned aircraft. 
The RMS 5000 is available for built-in or podded use. 
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Status 
In development. 


Contractor 
Computing Devices Company Ltd. 


Cats Eyes Night Vision Goggles 


With the Cats Eyes system the images from the two vis- 
ual input paths, one direct and the other from the inten- 
sifier, are registered in a 1:1 relationship and so 
complement one another. The advantages of this 
arrangement have been established during extensive 
low-level night flying trials involving a fully integrated 
night vision cockpit with compatible lighting, conven- 
tional raster scan head-up display (portraying infra-red 
images of the outside world produced by a fixed 
forward-looking infra-red pod), and a head-down 
multifunction display. 

GEC-Marconi Avionics gives the following advan- 
tages of Cats Eyes: the resolution and dynamic range of 
the head-up display seen through Cats Eyes is not 
impaired since it is viewed directly through the com- 
biners as opposed to the image intensifiers; monitoring 
of all cockpit instruments is much easier using see- 
through combiners; pilot awareness of the outside 
world is improved because of the direct vision and abil- 
ity to scan with eyes on either side of the combiners; the 
pilot’s sense of orientation is improved from the combi- 
nation of direct vision and better peripheral vision; dusk 
to dark transitions are less problematical because the 
image-intensifier display becomes more noticeable as 
the direct outside-world view becomes fainter; the 
shorter length of the Cats Eyes system permits the pilot 
a greater degree of head mobility than is possible with 
conventional NVGs; the system is compact, light- 
weight, rugged and has a single-handed quick release 
for the helmet interface. Cats Eyes can be configured 
so that an automatic separation device forms part of the 
overall system. Additionally, the device is designed to 
utilise the latest US image intensifier technology as a 
direct replacement. 


Specifications 

Weight: 

(including mount and helmet bracket) 0.82 kg 
Field of view: 30° circular 

Magnification: unity 

Eye relief: 1 in (25 mm) 

Exit pupil: 0.4 in (10 mm) 


Status 

In production. Cats Eyes has been selected as the stan- 
dard NVG for all US Navy and Marine Corps fixed-wing 
tactical aircraft. Over 800 Cats Eyes systems are now in 
service with the US Navy and they are qualified to full 
US standards, including Carrier EMC requirements. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 
VERIFIED 


GEC-Marconi Avionics Cats Eyes night vision 
goggles 1996 


Nightbird Night Vision Goggles 


Nightbird is a conventional Night Vision Goggle (NVG) 
designed specifically for fighter applications. As well as 
having all the attributes of NITE-OP (see next item), 
Nightbird has two key technologies integrated into the 
system to allow full compatibility with fighter aircraft: 
HUD compatibility and automatic detachment on 
ejection. 

The optics are designed to allow HUD symbology to 
be viewed through the NVG. In aircraft equipped with 
FLIR and raster/cursive HUDs this feature allows sen- 
sor fusion of both images, giving dual-band viewing. 

To ensure that the goggles are not on the head dur- 
ing ejection, an auto-detach mechanism has been 
designed and fully qualified. Auto-detach allows 
the goggles to be released from the head typically four 
milliseconds after initiation of ejection. 


Status 


In service with the Royal Air Force Harrier GR. Mk7, 
Tornado GR. Mk1/1A and Jaguar. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


UPDATED 


GEC-Marconi Avionics Nightbird night vision 
goggles for fast-jet aircraft 


NITE-OP Night Vision Goggles 


The GEC-Marconi Avionics NITE-OP night vision gog- 
gles are specifically designed for helicopter aircrew, 
enabling them to fly visually at night. 

NITE-OP NVGs have a fully circular 45° field of view. 
The optical design provides large eye relief and exit 
pupil which facilitates the use of an eye protection visor 
or NBC protective mask. The NITE-OP NVGs are light- 
weight and yet robust, being manufactured using the 
latest composite materials. The electrical configuration 
ensures high reliability by incorporating the batteries 
within the NVGs. There are no external wires or connec- 
tors and each image intensifier tube is powered inde- 
pendently. Either Generation 2 or Generation 3 image 
intensifier tubes may be fitted. 


Specifications 

Weight: 0.8 kg 

Power supply: 

3.5 V lithium batteries (independent for each channel) 
15 h endurance at 0°C 

Field of view: 45° 


Status 

NITE-OP is now in service with helicopter aircrew of all 
UK services and has also been supplied to several 
overseas Customers. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Type 105 Laser Ranger 


The Type 105 is a high repetition rate, Nd:YAG steer- 
able laser rangefinder developed privately by GEC- 
Marconi Radar and Defence Systems to provide 
compact low-cost accurate target ranging sensors for 
ground attack aircraft. 

The 105 Series includes several variants to suit differ- 
ent aircraft installation and avionics requirements. The 
latest variant has been specifically designed as a two- 
box system for ease of installation in a wide range of air- 
craft. The 105 is now MIL-STD-1553B databus- 
compatible and is particularly suitable for aircraft 
updates such as for the F-5E, A-4, A-10, Hawk and AMX, 
as well as new ground attack aircraft. 

Target range is measured to 3.5m standard devi- 
ation to a range of 10 km, effectively removing the 
largest source of error in air-to-surface weapon delivery. 

Low power consumption, ease of integration with air- 
Craft avionic systems, flexible configuration, small size 
and frontal area are seen to be important factors in the 
Suitability of the Type 105 for fit or retrofit in ground 
attack aircraft. 


The GEC-Marconi Radar and Defence Systems Type 105 laser ranger is fitted in the BAe Hawk 100 
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Specifications 

Dimensions: 190 x 200 x 370 mm 
Weight: 

(laser) 12.5 kg 

(electronics unit) 4.5 kg 

Power supply: 28 V DC, 300 W 
Wavelength: 1.06 um 

PRF: 10 pps 

Angular coverage: within 10° semi-apex angle cone 
Range: 10 km 

Accuracy: 3.5 m standard deviation 
Reliability: >1,000 h MTBF 


Status 
In service. 


Contractor 
GEC-Marconi Radar & Defence Systems, Edinburgh. 


UPDATED 


Type 118 Lightweight Laser 
Designator/Ranger 


The Type 118 laser transceiver is suitable for inte- 
gration with the visual optics of future or existing heli- 
copter sights to designate targets for spot-tracker or 
laser-guided weapon applications. It is a lightweight 
Nd:YAG device, originally developed and produced for 
the mast-mounted sight on the US Army OH-58D Army 
Helicopter Improvement Programme (AHIP). 


Specifications 

Dimensions: 153 x 337 x 163 mm 
Wavelength: 1.06 um 

Output energy: 110 mJ 

PRF: 20 pps (max) 

Range: 300 m-10 km 

Resolution: 5 m 


Status 
In production. 


Contractor 
GEC-Marconi Radar & Defence Systems, Edinburgh. 


UPDATED 


Type 126 Laser Designator/ 
Ranger 


The Type 126 is a high-energy Nd:YAG rangefinder and 
designator system developed for the UK MoD Thermal 
Imaging Airborne Laser Designation (TIALD) pod. The 
Type 126, comprising separate transmitter unit and 
power supply/control unit for ease of pod or aircraft 
installation, provides very high output energies at 
pulse repetition rates of up to 20 Hz in a temperate 
environment ranging from —54 to +71° C. 


Status 
In production and in service in the TIALD pod. 


Contractor 
GEC-Marconi Radar & Defence Systems, Edinburgh. 


UPDATED 


Type 221 Thermal Imaging 
Surveillance System 


The Type 221 thermal imaging surveillance system is 
designed for service with military helicopters. Devel- 
oped by GEC-Marconi Radar and Defence Systems in 
conjunction with Pilkington Optronics, the system 
incorporates an IR18 thermal imager and telescope by 
the latter company, with sightline stabilisation steering 
provided by a GEC-Marconi stabilised mirror. The 
assembly is contained in a pod which either can be 
mounted beneath the nose of a helicopter or can 
project through an aperture in the aircraft floor. 

The IR18 imager unit provides a normal field of view 
of 38° in azimuth and 25.5° in elevation. In the Type 221 
application, users can choose a telescope magnifi- 
cation of either x2.5 or x9, with corresponding wide or 
narrow fields of view. The wider field of view (15.2° azi- 
muth by 10.2° elevation) would be used for general 


surveillance, target acquisition or navigation; the nar- 
row field of view (4.2° azimuth by 2.6° elevation) permits 
detailed observation for target identification or engage- 
ment of targets detected in the wide field of view mode. 
With the GEC-Marconi sighting mirror in the pod instal- 
lation the system has fields of regard of +15 to -30° in 
elevation and +178° in azimuth. The entire sensor sys- 
tem is vertically mounted above the mirror which is 
angled, periscope fashion, at 45° to the horizontal to 
provide views in the horizontal plane. 

The sensor system employs SPRITE detector units 
cooled by a Joule-Thompson minicooler supplied with 
high-pressure compressed air. The air source is a 
bottle, mounted on the equipment and charged 
immediately before flight. This has a capacity of 1 litre 
and provides a system operation time of approximately 
2% hours. If greater endurance is required other cool- 
ing options, involving the use of mini-compressors per- 
manently connected to the equipment, are available. 
The system operates in the 8 to 13 um band and has a 
sensitivity of between 0.17 and 0.35° C to target back- 
ground and surroundings. 

The GEC-Marconi mirror has an aluminium reflective 
element which is diamond hined to a flatness of two 
fringes at 550 nm. This mirror has a reflectivity of grea- 
ter than 97.5 per cent at 45° incidence, averaged over 8 
to 12 um. Its stabilisation system comprises a two-axis 
device with integrating rate gyros as rate sensors. The 
mechanism is driven in each axis by a direct-drive DC 
torque motor while steering is obtained by torquing the 
integrating rate gyro. Angular information is derived 
from a resolver fitted to each axis. The mirror sightline is 
controlled by signals from an electronics unit which 
also provides power and signals to the main turret azi- 
muth drive on the pod. System control may be exer- 
cised through a digital computer or by a hand controller 
unit. According to GEC-Marconi, the use of the mirror 
system provides a higher degree of stabilisation than is 
normally attainable by other methods and the resultant 
image is blur-free under typical aircraft vibration con- 
ditions. Infra-red spectrum vision is obtained via a ger- 
manium window on the front of the mirror turret 
assembly. 

The display may be presented on either 525- or 625- 
line television monitors. The output is either in CCIR or 
EIA composite video formats, as required. This tele- 
vision-compatible output may be displayed on one or 
more monitors situated at various locations throughout 
the aircraft and Pilkington emphasises the desirability 
of having monitors at both the pilot and winch operator 
positions of a helicopter in order to co-ordinate crew 
members for better hover control during night and bad 
visibility winching operations. 

The Type 221 system is intended for use in medium 
to large helicopters and roles envisaged include mari- 
time reconnaissance, search and rescue and inte- 
gration with onboard weapon systems to improve 
all-weather capability. 


Specifications 

Dimensions: 

(pod unit) 865 long x 420 mm (max) diameter 
(electronics unit) 127 x 432 x 330 mm (max) 
Weight: 

(pod unit) 75 kg 

(electronics unit) 8 kg 


Status 

In service. The Type 221 thermal imager has been fitted 
to a number of Aerospatiale/Westland Puma helicop- 
ters operated by the Royal Air Force in Northern Ireland 
under the project name Pleasant 3. 


Contractors 
GEC-Marconi Radar & Defence Systems, Edinburgh. 
Pilkington Optronics, Glasgow. 


UPDATED 


Type 239 Pilot’s Night Vision 
System 


The Type 239 is a compact steerable platform for the 
pilot’s night vision system on the Agusta A129 
helicopter. 

The platform, on which is mounted a Loral thermal 
imager, has a two-axis movement, with +130° range 
in azimuth and +75° to -60° in elevation. The platform’s 
acceleration and slew rates for both axes are compatible 


with helmet tracking systems to enable the platform to 
function with a helmet display as a fully visual coupled 
system. 

The platform is suitable for mounting on almost any 
helicopter, due to its small size and low weight, and can 
be fitted with a range of compact imaging systems to 
meet customer requirements. 


Status 
In service on the Agusta A129 and Italian HH3 
helicopters. 


Contractor 
GEC-Marconi Radar & Defence Systems, Edinburgh. 


UPDATED 


Type 260 Stabilised Fast Acting 
Mirror 


GEC-Marconi developed the Type 260 for an airborne 
Infra-Red Search & Track (IRST) demonstrator pro- 
gramme. The mirror is compact and rugged and 
requires a minimum volume external to the host air- 
frame. It uses a novel strapdown stabilisation technique 
which permits the mirror sightline to be rapidly pointed, 
stabilised against ‘own ship’ motion and accurately 
registered with respect to inertial space. 

In addition to IRST applications, the Type 260 mirror 
is suitable for other demanding optical tasks such as 
IRCM. 

The modular nature of the system, mirror head, gyro 
package and compact electronics allows for greater 
flexibility in installation than usual. It is also possible to 
change the gyro type without major changes to the 
system. 


Specifications 

Mirror size: 130 x 182 mm 

Field of regard (this can be expanded if required): 
(azimuth) +30° 

(elevation) +25° —20° 

Acceleration: >150r/s? 

Slew rate: >5r/s 

Stabilisation: >100urad 

Electronics unit: 371 x 194 x 192 mm 


Status 
Prototype delivered. 


Contractor 
GEC-Marconi Radar & Defence Systems, Edinburgh. 


NEW ENTRY 


The GEC-Marconi Radar and Defence Systems 


Type 260 stabilised fast acting mirror 1996 


Type 629 Modular Rangefinder 


The GEC-Marconi Radar & Defence Systems Type 629 
Nd:YAG laser ranger is the standard transceiver in pro- 
duction for a number of military applications. It is based 
on an Nd:YAG laser to provide low-cost ranging over 
ranges of 300 m to 10 km with an accuracy of 2.5 m. 


Variants of the rangefinder are used in army and air 
force applications in a number of countries. 


Specifications 

Dimensions: 200 x 180 x 130 mm 
Weight: 6 kg 

Power supply: 22-30 V DC, 200 W 
PRF: 10 pps nominal 

Output energy: >60 mJ 


Status 
In production for a number of military applications. 


Contractor 
GEC-Marconi Radar & Defence Systems, Edinburgh. 


UPDATED 


Laser Ranger and Marked Target 
Seeker 


The Laser Ranger and Marked Target Seeker (LRMTS) 
is a dual-purpose unit which can be used as a self- 
contained laser ranger or as a target seeker with simul- 
taneous rangefinding. In the target seeking role it can 
be used to detect and attack any target designated by 
ground troops with a compatible laser, enhancing the 
effectiveness of battlefield close air support. 

The LRMTS is an Nd:YAG laser mounted in a stabil- 
ised cage, which allows beam-pointing and stabilis- 
ation against aircraft movement. The seeker can detect 
marked targets outside the head movement limits. It 
operates at a relatively high pulse repetition frequency, 
thus allowing continuous updating of range information 
during ground attack. As range is a crucially important 
parameter for accurate weapon delivery, and yet 
virtually unobtainable on a non-laser equipped aircraft, 
the LRMTS is a vital additional sensor. 

In a typical operation, a forward air controller with 
pulsed laser target-designation equipment directs the 
aircraft to a location within laser detection range before 
switching on the ground marker equipment. Radio 
communications between the forward air controller and 
aircraft crew are minimised and positive identification 
of even small, hidden or camouflaged targets is 
assured. 

Once the LRMTS has detected the laser energy 
reflected from the target it provides steering com- 
mands to the pilot on the head-up display. Ranging 
data is also shown and fed directly into weapon aiming 
computations for the accurate and automatic release of 
weapons. 

The LRMTS is easy to install and harmonise with 
other aircraft systems and is said to be more effective 
than any alternative sensor during operations at the 
grazing angles used in low-level ground attack. By 
improving weapon delivery accuracy, the sensor 
ensures a high probability of success in single-pass, 
high-speed attacks. 

Associated with the LRMTS head is an electronics 
unit which contains power supplies and ranging and 
seeker processing. The laser needs a transparent win- 
dow and in the Jaguar is mounted behind a chisel- 
shaped nose, with two sloping panels. For the Harrier, 
where there is more chance of debris accumulation 
during VTOL operations, the optics are protected by 
retractable eyelid shutters. 

A specially designed installation for the Royal Air 
Force Panavia Tornado has incorporated the LRMTS 
into an underbelly blister. In addition to the systems in 
service with the Royal Air Force, the equipment is also 
used by three overseas air forces. 

An eye-safe version of LRMTS has been developed 
and successful trials have been completed. Eye-safe 


GEC-Marconi Radar & Defence Systems LRMTS 
optics in the nose of the British Aerospace Harrier 


i 


operation has been achieved by altering the output of 
the laser with a Raman cell from 1.06 um to 1.54 um 
which is in the eye-safe region of the spectrum. Existing 
LRMTS systems can be retrofitted with this modifi- 
cation which will significantly reduce safety restrictions 
for training. 


Specifications 

Dimensions: 

(LRMTS head) 300 x 269 x 607 mm 
(electronics unit) 330 x 127 x 482 mm 
Weight: 

(LRMTS head) 21.5 kg 

(electronics unit) 14.5 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, 700 VA 
28VDC,1A 

Wavelength: 1.06 or 1.54 um 

PRF: 10 pps 

Angular coverage: 

(elevation) +3 to —20° 

(azimuth) +12° 

Roll stabilisation: +90° 

Detection angle: +18° from aircraft heading 
Max range: >9 km 


Status 

In production. Development of the LRMTS began 
in 1968 under a government contract and prototype 
units were first flown in 1974. Deliveries to the Royal Air 
Force, accounting for over 200 units, for installation in 
nose housings of the British Aerospace Harrier and 
Sepecat Jaguar aircraft were completed in 1984. Deliv- 
eries continue and over 800 LRMTS have been 
delivered to the Tornado, Jaguar and Harrier pro- 
grammes, in the UK and overseas. 


Contractor 
GEC-Marconi Radar & Defence Systems, Edinburgh. 


UPDATED 


TIALD on USMC AV-8B 


The LRMTS mounted beside the nosewheel bay of the Royal Air Force Panavia Tornado GR. Mk 1 
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TIALD Day/Night Attack Pod 


The Thermal Imaging/Airborne Laser Designator 
(TIALD) provides military aircraft with laser designation 
and automatic tracking from both infra-red and TV sen- 
sor imagery to maximise the effectiveness of both laser 
and conventional weapons on ground attack aircraft. It 
offers both thermal imaging and TV sensor data simul- 
taneously during flight to provide a day, night and 
adverse weather capability. This allows the aircrew to 
choose the optimum sensor at the site of the intended 
attack. 

TIALD is designed and manufactured by GEC- 
Marconi Radar & Defence Systems, Edinburgh. It 
was originally developed by a consortium consisting 
of GEC-Marconi Radar & Defence Systems, Edinburgh, 
GEC-Marconi Avionics, Basildon and British Aerospace 
Systems & Equipment. The thermal imaging unit is 
supplied by GEC-Marconi Avionics, Basildon and 
the tracker by British Aerospace Systems & Equipment. 

Apart from the cockpit display and controls the pod 
is self-contained, taking its power from the aircraft 
primary supplies. Interface with the avionics is via a 
MIL-STD-1553B databus. 

The forward section of the pod contains the thermal 
imager and TV sensors, the telescope and the laser 
designator transceiver unit. The laser, TV and thermal 
imager optical paths are combined within the telescope 
and steered over a wide angle of regard by the pod roll 
and gimbal arrangement. The combined optical path is 
stabilised against aircraft movement and pod vibration 
by a stabilised mirror. The combination of optical paths 
is an important design feature which contributes to min- 
imising the harmonisation errors between the three 
sightlines as well as enabling a narrow pod diameter 
with a large optical aperture. 

The static rear sections of the pod contain the ram-air 
cooler, electronics units and power supplies. The auto- 
matic video tracker, produced by British Aerospace 
(Systems & Equipment), is included within the 
electronics units. 
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In operation the sightline would be directed on to the 
target area, either by commands from the aircraft avion- 
ics using data from the navigation system, radar and so 
on, or by manual control by the crew. When the target 
has been selected on the video display the tracker is 
engaged and locked to the target. Once this has been 
achieved the aircraft may be manoeuvred with the pod 
system automatically keeping the target on boresight 
and designated by the laser. 

The equipment is used to designate the target for 
laser-guided weapons delivered from either the attack- 
ing or an accompanying aircraft. Alternatively, an attack 
using conventional weapons could proceed by updat- 
ing the aircraft's weapon aiming computer with range 
and bearing information from the pod. TIALD also has a 


passive air-to-air and a reconnaissance/surveillance 
capability. 


Specifications 

Dimensions: (length) 2,900 x (diameter) 305 mm 
Weight: 210 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, 2 kW (max) 
Field of view: 

(wide) 10° 

(narrow) 3.6° 

Electronic zoom: x2, x4 


Status 
In production for Tornado GR. Mk 1 aircraft. GEC- 
Marconi Radar & Defence Systems has been awarded 


a multi-million pound contract for the supply of TIALD 
pods for these aircraft. 

TIALD was used during Gulf War operations. As a 
result, the US Marine Corps selected TIALD for Foreign 
Comparative Testing which was successfully com- 
pleted in 1994. TIALD was also selected for the Royal 
Air Force Jaguar and has been integrated and used 
successfully during operations in Bosnia. 


Contractor 
GEC-Marconi Radar & Defence Systems, Edinburgh. 


UPDATED 


Airborne Laser Designator 


Day and night operational capability for the Thermal 
Imaging Airborne Laser Designator (TIALD) is provided 
by a dual field of view sensor which uses UK Thermal 
Imaging Common Modules (TICM Il). This thermal 
imager is combined in the same pod with a visible and 
near infra-red TV camera - said to be the only targeting 
pod currently available with this feature. 

TIALD was developed by a consortium consisting of 
GEC-Marconi Sensors Ltd Basildon, GEC-Marconi 
Defence Systems Edinburgh and British Aerospace 
Systems & Equipment (see item under GEC-Marconi 
Radar & Defence Systems, Edinburgh in this section). 


Status 
In production. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


All Light Level TV System 


The All Light Level TV (ALLTV) system consists of low- 
light level television cameras and laser systems 
mounted on a steerable stabilised platform based on 
an existing family of platforms in production for civil and 
military applications. The ALLTV system enables an 
operator to detect, identify and track targets in daylight 
and at night, to direct aircraft guns automatically ontoa 
target. 


Status 

The ALLTV system has been selected, in a multimillion 
dollar order, for installation in US Air Force AC-130U 
Gunship aircraft. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


ATLANTIC Podded FLIR System 


The Airborne Targeting Low Altitude Navigation Ther- 
mal Imaging and Cueing. (ATLANTIC) pod-mounted 
FLIR system is designed to give ground attack aircraft 
night and poor weather capability on high-speed low- 
level missions. 

The pod employs the GEC-Marconi modular FLIR 
system as used in the Harrier GR. Mk 7 and AV-8B and 
can include an advanced thermal cuer for early target 
detection. The system, with multitarget compatibility, 
has a MIL-STD-1553 databus interface and can be inte- 
grated with existing weapons and avionics systems. 

The telescope is selected to match the FLIR image to 
the aircraft HUD field of view. Pod cooling is by means 
of a self-contained environmental conditioning unit and 
the detector is cooled by a closed-cycle cooling engine. 
Time to readiness for the system is 3% minutes typically 
from 20°C. 


Specifications 

Dimensions: 2,413 x 254 mm diameter 
Weight: 100 kg nominal 

Power supply: 28 V DC nominal, 210 W typical 
115/200 V AC, 400 Hz, 146 W typical 

Max speed: Mach 1.2 at 40,000 ft 


Temperature range: —40 to +70°C 
Video output: 525-line, 60 Hz or 625-line, 50 Hz 


Status 
In production for Royal Air Force Jaguar T. Mk 2A 
aircraft and overseas fighter aircraft. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


Heli-Tele Television System for 
Helicopters 


The GEC-Marconi Heli-Tele is a broadcast standard 
television surveillance system designed for mounting 
on helicopters. The system provides long-range real- 
time airborne surveillance to meet the requirements of 
police, military, paramilitary, civil and other security 
forces. 

Heli-Tele consists of a colour camera, with a high 
magnification zoom lens, mounted on a gyrostabilised 
steerable platform. The operator can steer the camera 
and adjust the magnification to display any selected 
area of the ground scene. Video information is trans- 
mitted to any number of ground stations via an air-to- 
ground microwave link with a range of over 90 km. For 
night or poor visibility surveillance, a standard modular 
thermal imaging sensor package may be installed in 
place of the TV camera payload, with a turnaround time 
of only 30 minutes. 


Status 

In service. The Heli-Tele has been certified by the UK’s 
Civil Aviation Authority and is fitted to nine types of 
helicopter. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 
UPDATED 


Infra-Red Search and Track 
System 
The primary role of the Infra-Red Search and Track 


(IRST) system is to detect and track multiple incoming 
aircraft at ranges compatible with those of modern 


The GEC-Marconi ATLANTIC FLIR installed under the port wing of a Royal Air Force Jaguar T. Mk 2A 


air-to-air missiles and to display a thermal image of 
selected targets for identification at shorter range. The 
system is required to operate by day and at night and in 
adverse weather whilst the host aircraft is manoeuvring 
at high speed. Entirely passive target detection ensures 
covert operation, since there is no need to use the air- 
craft’s search radar which could be detected at very 
long range by modern electronic warfare systems. 

In the primary air-to-air role the IRST system consists 
of an infra-red sensor whose field of view is progress- 
ively scanned across the likely target sector. It uses a 
highly agile mirror which is pointed and stabilised by a 
high-performance servo control system. The resulting 
IR data is electronically processed using advanced 
algorithms to extract target signals from unwanted clut- 
ter and background noise with a low false alarm rate. 

In addition to the primary role, modern IRST systems 
are also used as a flying aid and for ground attack. In 
both these roles a high-definition wide field of view ther- 
mal image of the terrain ahead is presented on the 
pilot’s HUD, superimposed precisely on his view of the 
outside world. He is thus able to fly fast at a low level, at 
night and in poor visibility, just as if in daylight, and to 
land at darkened airfields. In the ground attack role 
automatic thermal cueing highlights potential targets, 
alerting the pilot to their presence many seconds 
before they could be detected by his visual search 
alone. 

GEC-Marconi is building an IRST demonstrator sys- 
tem which will make maximum use of infra-red optical 
systems and thermal imaging equipment now in pro- 
duction. Much of this equipment is already in service | 
with Royal Air Force Tornado GR. Mk 1s and Harrier 
GR. Mk 7s, US Marine Corps AV-8Bs and other air 
forces worldwide. Current performance enhancements 
ensure the high capability of the demonstrator, paving 
the way for the production of IRST systems for next gen- 
eration aircraft and possible retrofit to existing front-line 
military aircraft. 


Status 

GEC-Marconi Ltd has won a contract from the UK MoD 
for a demonstrator IRST system. The order is to supply 
flight-cleared equipment to the Defence Research 
Agency for trials in the Tornado GR. Mk 1. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


Modular FLIR 


The modular FLIR provides a passive solution to the 
demanding requirements of night navigation and target 
acquisition. The FLIR is installed within the aircraft’s 
fuselage, with the optics looking forward through a 
small blister at the front of the aircraft. The system 
includes a lightweight miniaturised scanner and 
advanced signal processing to satisfy the demanding 
space and performance requirements of the airborne 
role. Hands-off fully automatic operation minimises air- 
crew workload and enhances combat survivability. The 
modular design of the FLIR permits simple reconfig- 
uration to meet the space constraints of aircraft such as 
the Hawk 100. A variant of the production equipment 
for the Hawk 100 comprises two LRUs: the sensor head 
and the electronics unit. The electronics unit includes 


space provision for future growth in performance and 
capability. The configuration for the Harrier and AV-8B 
can be fitted within a 254 mm diameter pod. 

By projecting a high-resolution image of the terrain 
ahead on the HUD, the FLIR permits the pilot to carry 
out aggressive manoeuvres at low altitude. In addition, 
an integrated thermal cuer detects hot objects within 
the scene, which may be potential targets, and marks 
them on the HUD. At night and in adverse weather 
conditions the FLIR significantly increases aircraft 
utilisation over a 24 hour period. 

The telescope is selected to match the FLIR image to 
the aircraft HUD field of view. The detector consists of 
eight parallel CMT TEDs, cooled by a closed-cycle cool- 
ing engine. Time to readiness is typically 3% minutes at 
20°C. 

Other versions are available for tactical transport 


Configurations of the GEC-Marconi Sensors modular FLIR system 


The multisensor turret fitted under the starboard wing of a Nimrod MR. Mk 2 
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aircraft, such as the C-130 Hercules, or as enhanced 
vision systems on civil aircraft. 


Specifications 

Power supply: 28 V DC nominal, 200 W typical 
115/200 V AC, 400 Hz, 146 W typical 

Temperature range: —40 to +70°C 

Video output: 625-line, 50 Hz or 525-line, 60 Hz 
Interface: MIL-STD-1553 and/or discrete hardwired 


Status 

In production for the Royal Air Force Tornado GR. Mk 4 
and Harrier GR. Mk 7, AV-8B for the US Marine Corps, 
Spanish and Italian navies and the Hawk 100. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


FLIR image on a pilot’s head-up display 


MultiSensor Turret 


The MultiSensor Turret (MST) is a versatile compact 
lightweight thermal imaging system suitable for heli- 
copter and subsonic fixed-wing aircraft operations. The 
high-reliability system is currently in production for 
search and rescue, economic exclusion zone, maritime 
patrol, general security and border surveillance 
operations. 

The gyrostabilised turret platform provides 360° 
steerable field of regard in both azimuth and elevation 
and is fully operational at airspeeds up to 300 knots. 

The standard thermal imaging payload utilises UK 
TICM II modules, a closed-cycle cooling engine and a 
continuous zoom telescope with magnification of x2.5 
to x10. Alternative payloads with a variety of IR and TV 
sensors and telescopes are available. 

The basic system consists of two LRUs: the turret 
and a control switch joystick unit. This can be 
expanded by the addition of a third unit to cater for the 
range of options which provides full integration with 
other aircraft systems. The options currently available 
include MIL-STD-1553B, ARINC 429 and RS-422 data- 
bus interfaces, video tracker, electronic magnification, 
radar designated target handover and a variety of 
control units. 


Specifications 

Weight: 

(turret) 40 kg 

(control switch joystick unit) 2 kg 

(optional control electronics unit) 12-20 kg 
Power supply: 28 V DC nominal, 340 W typical 
Wavelength: 8-13 tum, 3-5 um as an option 
Video output: 625-line, 50 Hz or 525-line, 60 Hz 


Status 

In production for S-61, S-76, Lynx and Sea King helicop- 
ters and Fokker F50, Dornier 228 and CN-235 maritime 
patrol aircraft. A quantity of MSTs has also been fitted 
to Nimrod MR. Mk 2s. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 
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Sea Owl Passive Identification 
Device . 


The Sea Owl system provides a day and night long- 
range target detection and identification capability for 
helicopters. It uses a GEC-Marconi thermal imaging 
sensor with high-magnification optics mounted in a 
highly stabilised platform sited on the nose of the heli- 
copter. The high-resolution thermal image, automati- 
cally optimised for maximum picture quality, is 
displayed in the cockpit. The employment of advanced 
signal processing provides tracking and target cueing 
automatically, further reducing aircrew workload. 

The system is completely integrated with the helicop- 
ter central tactical system and other avionics systems 
and offers both automatic search and acquire 
operation and manual control via a joystick unit. The 
long-range standoff identification capability of this 
equipment has been proved around the world in a wide 
range of atmospheric conditions. 


Specifications 

Weight: 

(turret) 64 kg 

(signal processor) 17 kg 

(tracking unit) 13 kg 

(compressor) 10 kg 

Power supply: 28 V DC nominal, 570 W typical 
115/200 V AC, 400 Hz, 115 W typical 
Wavelength: 8-13 um 

Detector: 8 parallel CMT TED 

Magnification: x5 to x30 switched zoom 

Field of regard: 

(elevation) +20 to -30° 

(azimuth) +120 to -120° 

Video output: 625-line, 50 Hz or 525-line, 60 Hz 


Status 
In production for the Royal Navy Lynx. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


Thermal Imaging Common 
Modules 


Thermal imaging common modules have been con- 
figured into a wide variety of thermal imaging systems. 
They are built to full military standard and use advanced 
optical and electronic components, including the high- 
performance GEC-Marconi TED detector, to give high 
resolution and_ sensitivity even at long range. 
Telescopes and displays can be selected by system 
designers to meet precise operational requirements. 

These indirect view systems produce a high-quality 
video image which can be displayed on television moni- 
tors or head-up or head-down displays. They are fully 
automatic and minimise operator workload. The modu- 
lar basis gives flexibility in system design, enabling 
application-specific sensor architectures to be con- 
figured by system integrators. The ease of maintenance 
and repair allows cost-effective use both in new 
weapons and for retrofit. 


Status 

In large-scale production for the UK MoD. Over 2,000 
sets of modules have been supplied to the UK armed 
forces and to customers throughout the world. 


Contractor 
GEC-Marconi Sensors Ltd, Basildon. 


UPDATED 


A typical thermal imaging system configured 
from TICM II modules 


OE: 


A set of thermal imaging common modules 


CAATS Compact Airborne 
Automatic video Tracking System 


CAATS is a variant of the Octec ADEPT series video 
trackers, and has been configured specifically as rug- 
gedised equipment for use in aircraft and helicopters. It 
is extremely light in weight and of small dimensions, 
thus making retrofitting a straightforward task. 

The interfaces and control techniques available in 
the standard unit allow for easy integration into existing 
airborne electro-optical surveillance systems. 

The introduction of automatic tracking for airborne 
systems has proved to be a great advantage in reduc- 
ing operator fatigue and increasing general tracking 
capability. A single pilot/operator can control CAATS, 
which therefore increases payload capability. 


Specifications 

Weight: 3 kg 

Dimensions: 

(tracking unit) 250 x 300 x 82 mm 

Power: 28 V DC, 2A (max) or 115/230 V AC 

Video input: 50-60 Hz, RS 170 or CCIR 

No of video inputs: 2 

Automatic target detection: 90% FOV, moving, 
correlation and centroid tracking (scene-lock and 
target track) 


Status 
Selected by UK Government agencies and US DoD. 


Contractor 
Octec Ltd. 
NEW ENTRY 


Compact Airborne Automatic video Tracking System (CAATS) 
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Helicopter Infra-Red System 


The Helicopter Infra-Red System (HIRS) is a high- 
resolution IR18 thermal imaging system, mounted in a 
steerable pod which provides real-time pictures to a dis- 
play. The system is modular, making it adaptable to a 
number of applications and is normally gimbal- 
mounted, although a fixed mount can be provided. 
Objects as close as 1.5 m can be viewed and a x6 infra- 
red telescope is used for long-range detection. Pictures 
are presented on a 525/625-line monochrome display, 
which is also provided with the associated controls. 
More than one display can be linked to the sensors and 
the picture can be video recorded or datalinked to a 
ground station. 


Specifications 

Weight: 

(total system including monitor and air bottle) 35 kg 
(x6 telescope) 3.9 kg extra 
Power supply: 24 V DC, 32 W 
Field of view: 

(normal) 38 x 25.5° 

(x6 telescope) 6.3 x 4.25° 
Coverage: 

(elevation) +10 to -100° 
(azimuth) +100° 


Status 
No longer in production. In service. 


Contractors 
Simrad Osprey. 
Barr & Stroud Ltd 


The Simrad Optronics/Barr & Stroud Ltd IR18 
helicopter infra-red system 


70 mm Film Format Framing 
Cameras 


More than 20 variants of the Vinten 70 mm film format 
framing camera have been produced over the past 30 
years. Thousands of the cameras, which are simple to 
operate and require minimum maintenance, are in 
service worldwide. The compact cameras are suitable 
for low- and medium-altitude reconnaissance by day 
and may be fitted in a wide range of fixed-wing aircraft, 
helicopters, RPVs, drones and UMA internally or in a 
pod. 

Principle features of the 70 mm film format framing 
camera are magazine loading, a range of interchange- 
able lenses from 38mm up to 304mm, high-speed 
focal plane shutters and optional data head. 

The most common types in service are the F95 Mks 
1-10 and the Types 360, 362, 512, 518, 547, 591, 618, 
880 and 881. 


Status 
Most camera variants are available for production. 


Contractor 
W Vinten Ltd. 


VERIFIED 


70 mm Film Format Cassette- 
Loaded Panoramic Cameras 


Over 10 variants of the cassette-loaded 70 mm film for- 
mat panoramic camera have been produced since the 
camera was first introduced into service in the early 
1970s. The camera is fitted with a high-resolution 
76 mm focal length lens with a cycling rate of 2 to 10 
frames/s. It is normally operated in the autocycle mode 
but some variants may be fired at intervals in the pulse 
mode when interfaced with a suitable control. The cam- 
eras are inherently very reliable, due to the design 
concept. 

The camera is suitable for low and medium recon- 
naissance by day or as a medium- to high-altitude track- 
ing camera operated in the pulse mode in co-ordination 
with other sensors. It may be fitted internally or in a pod 
on a wide range of fixed-wing aircraft, helicopters, 
RPVs, drones or UMA. 

Principle features of the cameras include a 76 mm 
high-resolution lens, autocycle or pulse control, 
optional remote control and optional data head. 

The most common types in service are the 751, 
751A-E, 752, 753, 755, 910 and 914 A/B/C. 


Status 
Large numbers of the camera are in service worldwide. 


Most variants are available for production. The Type 
914A is in service on combat aircraft and drones. 


Contractor 
W Vinten Ltd. 
UPDATED 


70 mm Film Format Magazine- 
Loaded Panoramic Cameras 


The Type 900 magazine-loaded panoramic camera 
entered production in 1983. It is fitted with a high-resol- 
ution 76 mm focal length lens with a cycling rate of 6-12 
frames/s. The Type 900A operates in the autocycle 
mode only, whereas the Type 900B, introduced into 
service in 1993, operates in either pulse or autocycle 
modes. The magazine accepts up to 750 ft of standard 
0.004 in thick film or 1,000 ft of thin-based film. 

Roles for the Type 900 panoramic camera include 
low- and medium-altitude reconnaissance by day, as a 
tracking camera for use with other sensor systems and 
area coverage. The camera is normally fitted inboard in 
aircraft or in a pod. 

Principal features of the Type 900 include a 76 mm 
high-resolution lens, magazine loading, autocycle or 
pulse control (Type 900B) and a data head as standard. 
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Status 
In production. Types 900A, 900B and F152 are in 
service. 


Contractor 
W Vinten Ltd. 


VERIFIED 


Type 214 Infra-Red Linescan 
Sensor 


Linescan 214 is a high-performance day and night sen- 
sor operating in the 8-14 um waveband. It has been 
designed for fixed-wing aircraft or helicopter airborne 
surveillance, with provision for in-flight imagery record- 
ing on film and, with additional equipment, real-time TV 
imagery viewing and recording. 

The infra-red signals from scanned terrain are 
recorded on 70 mm film contained within the unit. The 
sensor also produces a video output which is recorded 
on videotape in a linescan format video cassette 
recorder. The imagery is displayed on a TV monitor via 
a suitable scan converter such as the Vinten Imagery 
Display Processor (IDP). Imagery is normally displayed 
on the IDP at a ground station. However, where a 
suitable installation can be provided on the aircraft, 
imagery may be displayed in real time, recorded and/or 
transmitted to the ground station via a datalink. 

The Linescan 214 sensor may be installed in the air- 
craft fuselage or mounted in a pod under the fuselage 
or wing. The sensor and the cooling pack are low vol- 
ume, lightweight and have low power consumption. A 
separate control panel is supplied for remote 
operation. 


Specifications 

Dimensions: 

(linescan sensor) 258 x 437 x 317 mm 
(cooling pack) 272 x 140 x 105 mm 
(control unit) 113 x 146 x 1138 mm 
Weight: 

(linescan sensor) 12 kg 

(cooling pack) 1.7 kg 

(control unit) 1.1 kg 

Power supply: 28 V DC, 2.5A 
Resolution: 1.5 mrad 

Sensitivity: 0.25° NET 

V/H range: 0.2-0.7 rad/s 

Field of view: 120° transverse 


Status 

No longer in production. Several hundred 201 systems 
have been delivered and are in service in a number of 
countries. The 201 system is, for example, the standard 
equipment aboard the Canadair CL-89 surveillance 
RPV. Another member of this series is the Linescan 212 
system designed for use in light aircraft and helicop- 
ters. A number of these systems are also in service 
throughout the world. 


Contractor 
W Vinten Ltd. 
VERIFIED 


The Vinten Linescan 401 day (top) and night (bottom) pictures of a yacht marina and oil storage tanks 


Type 401 Infra-Red Linescan 
Sensor 


Linescan 401 is a high-performance day and night 
sensor operating in the 8-14 um waveband. Infra-red 
signals from scanned terrain are recorded on 70 mm 
film contained within the unit. 

The Linescan 401 sensor may be installed within the 
aircraft structure or in a pod under the fuselage or wing. 
The sensor is roll-stabilised and may be slewed 30° either 
side for scanning. from the nadir out to the horizon. 

Linescan 401 has been specifically designed for low- 
level day and night high-speed tactical airborne recon- 
naissance at speeds up to 600 kts and altitudes down 
to 200 ft. 


Specifications 

Dimensions: 

(linescan) 604 x 320 x 280 mm 

(roll swept diameter) 366 mm 
(cooling pack) 390 x 230 x 120 mm 
Weight: 

(linescan) 34 kg 

(cooling pack) 9 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, 600 W 
28VDC,2A 

Resolution: >1 mrad 

Sensitivity: >0.2° NET 

V/H range: 0.025-5 rad/s 


This picture of the imagery from a Vinten Linescan system shows hot areas as white. Note the hot engine 
casings on the two British Aerospace Canberras 


Field of view: 120° (30° left/right offset) 
Reliability: >200 h MTBF 


Status 

In production and service. Seven countries have 
Linescan 401s in service and it is fitted to the Royal Air 
Force’s Jaguar reconnaissance aircraft. 


Contractor 
W Vinten Ltd. 
UPDATED 


Type 690 5 in Film Format 
Framing Camera 


The Type 690 5 in film format framing camera entered 
production in 1976 and has been in continuous pro- 
duction with many enhancements since then. It is 
designed for day low-, medium- and high-altitude recon- 
naissance in the tactical standoff and LOng Range 
Oblique Photography (LOROP) roles and is fitted 
internally in fixed-wing aircraft and helicopters and in 
podded systems. 

The camera was first introduced with 18 in (457 mm) 
and 36 in (914 mm) lenses, to be followed by 75 mm 
and 150 mm lenses in 1983. A high-resolution 900 mm 
lens replaced the 36 in lens in 1984 and a 300 mm lens 
was introduced in 1992. A 450 mm lens was added to 
the range in 1994. Both the 900mm and 450 mm 
lenses are temperature and pressure controlled with a 
focus-for-range capability. 

Type 690 cameras are most frequently fitted in 
Vinten pods, while others are fitted in fixed installations 
internally on the aircraft. In podded applications, the 
camera is fitted into a rotating nosecone assembly 
imaging through a mirror-box, enabling it to be rotated 
from vertical to port or starboard. On take-off and land- 
ing the camera window is rotated to point upwards to 
reduce contamination. The camera and rotating nose 
mechanism are controlled automatically through a 
dedicated sensor interface unit that forms part of the 
reconnaissance management system. 

Some cameras are operated in helicopters on 
special anti-vibration mounts. 


Status 

In production. The Types 690, 690A and F144 are in 
service. A new ultra-high resolution 900 mm lens will 
shortly enter production. 


Contractor 
W Vinten Ltd. 
UPDATED 


Type 950/955 Cameras 


The Type 950 and 955 panoramic cameras are 
designed to meet operational requirements for low-, 
medium- and high-altitude reconnaissance. The cam- 
eras can be fitted on a variety of airborne platforms 
including aircraft and UMA. Both the Type 950 and 
Type 955 are of compact design with a high degree of 
commonality which enables the cameras to be installed 
as role change units. The design enables the cameras 
to be fitted in small diameter reconnaissance pods in 
keeping with the dimensions of other sensors including 
IRLS, FLIR and EO sensors. 

Both camera types are digitally controlled for oper- 
ations on aircraft equipped with MIL-STD-1553 databus 
or with conventional aircraft avionics systems. The cam- 
era control systems allow in-flight selectable across- 
track coverage angles from wide to narrow field of view. 

The lenses have been designed specifically to meet 
the resolution requirements for a range of operational 
requirements at various altitudes. The lenses are very 
high resolution and are prefocused for optimum 
performance over the specified range of pressure, 
temperature and altitude without the need to refocus 
the lens whilst airborne. The cameras record on 5 in 
wide standard or thin-based film. 

The Type 950 camera features a high-resolution 
150 mm lens for low- and medium-altitude reconnais- 
sance. The Type 955 camera features a 300 mm lens 
for medium- and high-altitude reconnaissance. 


Specifications 
Weight: 

(Type 950A) 34 kg 
(Type 950C) 41 kg 
(Type 955B) 50 kg 
Power supply: 28 V DC 


Contractor 
W Vinten Ltd. 
VERIFIED 


Type 8010 Electro-Optical Sensor 


The Type 8010 electro-optical sensor is a form and fit 
replacement for the F95 and other Vinten 70 mm film 
format framing cameras such as the Types 360, 518 
and 544, and can therefore be retrofitted into existing 
reconnaissance systems as well as integrated into new 
installations. The primary role for the sensor is day low- 
and medium-altitude tactical reconnaissance and sur- 
veillance. A secondary role is day low- and medium- 
altitude surveillance to aid various government 
agencies, including the police, coastguard, drug 
enforcement and fishery protection. 

The Type 8010 sensor may be fitted internally in a 
wide range of aircraft, RPVs, drones and UMA or in 
podded systems. 

Principal features of the sensor include high spatial 
resolution, contrast stretch for low light and haze pen- 
etration, imagery recorded on S-VHS videotape, cap- 
ability for onboard real-time display and in-flight data 
transmission and imagery exploitation on video 
monitors. 


Specifications 

Dimensions: 

226 x 181 x 264 mm (1.5 and 3 in lenses) 
226 x 181 x 258 mm (6 in lens) 

Weight: 7.8 kg plus lens 

Lenses: 152 mm, 76 mm, 38 mm 

Field of view: 18.3°, 35.7°, 65.6° 


Contractor 
W Vinten Ltd. 
VERIFIED 


IRLS 4000 Infra-Red Linescan 
Sensor 


The IRLS 4000 infra-red linescan sensor has been 
designed to meet the exacting requirements for day 
and night reconnaissance by high-speed aircraft and 
may be installed internally in aircraft, RPVs, drones or 
UMA or in podded installations. The sensor is fitted on 
the Royal Air Force Tornado GR. 1A reconnaissance 
aircraft and has been proved in combat. The IRLS 4000 
is a high-performance day and night airborne sensor 
operating in the 8 to 14 um waveband with horizon to 
horizon across-track coverage. The system comprises 
a scanning head and an electronics unit. The linescan 
is cooled by a continuous rated split-Stirling closed- 
cycle cooling engine. 

Imagery is recorded on a Vinten S-VHS airborne 
video cassette recorder and displayed on a Vinten Ima- 
gery Display Processor (IDP). The IDP may be located 
on the aircraft, providing onboard real-time display, or 
on the ground for post-flight exploitation. The imagery 
may also be transmitted to the ground when suitable 
datalinking equipment is fitted to the aircraft. 


Specifications 

Dimensions: 

(sensor) 309 x 254 x 247 mm 

(electronics unit) 302 x 337 x 202 mm 

Weight: 

(sensor) 10.5 kg 

(electronics unit) 12.5 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, 280 W 
28 V DC, 115 W 

Resolution: <1 mrad 

Sensitivity: <0.2° NET 

Field of view: 190° scanned, 180° displayed 
Stabilisation: +30° roll 

Outputs: Video, line sync, sample clock, BITE, system 
ready 


Status 

In service with the Royal Air Force Tornado GR. 1A and 
Royal Saudi Air Force Tornado IDS. Other export sales 
have also been achieved. 


Contractor 
W Vinten Ltd. 


UPDATED 


Tornado Infra-Red 
Reconnaissance System 


The Tornado Infra-Red Reconnaissance System 
(TIRRS) for the GR. 1A incorporates Vinten Side- 
Looking Infra-Red (SLIR) sensors and a Vinten 4000 In- 
fra-Red Linescan (see earlier item). The SLIR sensors 
embody elements of the UK TICM SPRITE detector 
programme. 

TIRRS is the first system of its type to enter service on 
atactical reconnaissance aircraft anywhere in the world 
and was first employed operationally during the Gulf 
conflict. The system is mounted internally in the 
fuselage and provides horizon to horizon across-track 
coverage with roll stabilisation and gives a real-time 
display in the cockpit. 

The output from the sensors is recorded on video- 
tape and the operator in the rear cockpit can monitor 
the imagery while the sortie is under way, directly from 
the sensors or by replaying from the videotape 
recorders. The system offers a high-definition thermal 
picture which can be magnified or enhanced in flight. 


Status 
In service in Royal Air Force GR. 1A and Royal Saudi Air 
Force Tornado IDS reconnaissance aircraft. 
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Contractor 
W Vinten Ltd. 
UPDATED 


Vicon 2000 Digital 
Reconnaissance Management 
System 


The Vicon 2000 modular digital reconnaissance man- 
agement system entered service in 1986. It is now in 
service on a wide variety of combat aircraft types, inter- 
facing with 64 k and MIL-STD-1553B databus and 
ARINCs 407A, 429/10, 561 and 571. Some Vinten 
podded reconnaissance systems operate on multiple 
aircraft types, with minimal changes required to move 
the system from one aircraft type to another. 

The Vicon 2000 system is designed for use with all 
types of reconnaissance sensors fitted either internally 
or in podded systems. The system normally comprises 
a Navigational Interface Unit (NIU), Systems Manage- 
ment Unit (SMU) and Sensor Interface Units (SIU). New 
Vinten sensors incorporate the SIU, reducing the 
number of LRUs in the system. The Vicon 2000 may be 
controlled by a conventional cockpit control unit or via 
the aircraft computer system. 

Components of the Vicon 2000 are linked by 
RS-422A serial datalinks over two twisted pairs. 


Status 
In service in a wide variety of combat aircraft types. 


Contractor 
W Vinten Ltd. 
VERIFIED 


Vinten Integrated Infra-Red 
Linescan Sensor 


The Vinten InteGrated Infra-red Linescan (VIGIL) is a 
single LRU sensor which incorporates the electronics 
and the control interface which may be either single 
discrete signals or RS-422 serial command link for 
interface to advanced avionic databusses. 

VIGIL is designed for installation in RPVs, drones, 
UMA, helicopters and medium-performance fixed-wing 
aircraft up to a velocity/height ratio of 2.5. 

It is a high-performance day and night airborne 
sensor with horizon to horizon coverage operating in 
the 8-14 um waveband. The linescanner detector is a 
single element SPRITE CMT which is cooled by a 
continuous rated Stirling closed-cycle cooling engine. 

The infra-red radiation from the terrain is scanned by 
the sensor, producing continuous along-track imagery. 
VIGIL produces an analogue signal containing both line 
sync and video. This signal is suitable for direct interfac- 
ing with either the Vinten Video Cassette Recorder 
(VCR) for airborne or ground recording, datalink trans- 
mitter for transmission to a ground station or the Vinten 
Imagery Display Processor (IDP) for scan conversion 
and image manipulation for display on a conventional 
video monitor. 


Specifications 

Dimensions: 309 x 254 x 247 mm 

Weight: 10.5 kg 

Stabilisation: Mode 1 30° roll 

Mode 2 locked to airframe 

Environmental: MIL-STD-810 and DEF STAN 07-55 


Status 
Production ready. 


Contractor 
W Vinten Ltd. 
VERIFIED 
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AN/AVS-7 ANVIS/HUD 


By eliminating the need to shift attention and focus to 
the cockpit interior, the AN/AVS-7 Aviator’s Night 
Vision System/Head-Up Display (ANVIS/HUD) 
enhances flight safety and operational effectiveness. 
Pilots can fly head-up, viewing the situation outside the 
cockpit. 

The AN/AVS-7 features a real-time, high-resolution, 
lightweight display unit which is easily mounted on 
NVGs. It is adaptable to any aircraft platform and has 
four independent display modes, each with declutter. 
The pilot and co-pilot can independently select sym- 
bols and display modes from controls on the centre 


console and collectives. The ANVIS has compatible 
control panel and displays, BIT with 95% failure detec- 
tion and fault isolation and provision for future growth. 


Specifications 

Dimensions: 

(converter control) 63.5 x 139.7 x 76.2 mm 
(display unit) 88.9 x 38.1 x 39.1 mm 

(signal data converter) 274.3 x 190.5 x 198.1 mm 
Power supply: 28V DC, <5A 

Field of view: 34° 

Wavelength: 600-650 nm 

Display type: stroke 

Resolution: 512 x 512 pixels 


Interfaces: MIL-STD-1553B, ARINC 429, RS-422, ana- 
logue, discrete and synchro 

Temperature range: —32 to +52°C 

Environmental: MIL-STD-810C 

Reliability: >1,000 h MTBF 


Status 
Installed on many US Army, US Marine Corps and US 
Navy aircraft. 


Contractor 
AEL Systems International. 


UPDATED 


Airborne Surveillance Testbed 


The Airborne Surveillance Testbed (AST), formerly the 
Airborne Optical Adjunct (AOA), is a modified Boeing 
767 equipped with a long-wave infra-red sensor devel- 
oped by Hughes Aircraft. The passive AST system is 
designed to detect ballistic missiles at the beginning of 
their terminal phase and pass data to a ground station. 

The aircraft has a 26 x 2.9 x 2.3 m extension to the 
forward upper fuselage, large enough to accommodate 
two sensor packages. The forward compartment 
houses the Hughes sensor, the aft is unoccupied. The 
AST usually flies at an altitude of 45,000 ft and can 
remain on station for 6% hours. 

The AST consists of the sensor, sensor signal pro- 
cessors and data processors. The complex sensor 
incorporates a highly accurate mirror system, gimbal- 
mounted optical telescope and a focal plane array with 
38,400 detectors which are cooled to cryogenic tem- 
peratures. The detectors can pinpoint objects that emit 
heat in the cold vacuum of space. The pointing and 
tracking capability of the system is highly accurate. 

Highly capable onboard computers convert infra-red 
signals from the focal plane array into electronic digital 
impulses at a rate of 387 million conversions/s. The 
digital signal processor then continues the processing 
of targets at a computational rate of more than 15 billion 
operations/s, resulting in an end product of object 
sighting messages. 

The Nighthawk data processor takes the object sight- 
ing messages, establishes tracks on each detected 
re-entry object and discriminates the re-entry vehicles 
from associated objects. All final data is then recorded 
on board for later analysis. The 80 Mips and 80 Mbytes 
of memory are furnished to perform these functions. 


Boeing Airborne Surveillance Testbed 


A series of flights on the Kwajalein Missile Range, 
using missiles fired from the Vandenburg launch site, 
started in 1990, following delivery of the Hughes 
sensors in 1989. 


Status 

Successfully completed 33 data collection missions. 
Negotiated 3-year, 10-month follow-on contract Sep- 
tember 1995 at a value of $19.5 million a year. Studies 


1996 


are underway to assess system performance improve- 
ments with the addition of an X-band radar in the aft 
compartment. 


Contractor 
Boeing Defense & Space Group, 
Electronic Systems Division. 


Information & 


UPDATED 


IR/UV Maritime Surveillance 
Scanner 


The AADS1221 IR/UV is a sensor subsystem of the 
Swedish Space Corporation Maritime Surveillance 
System. It is specifically designed for use in maritime 
surveillance applications. 

The IR/UV scanner, operating in the 8.5-12.5 um 
range for IR and the 0.32-0.38 1m range for UV, is used 
at low altitude to obtain high-resolution imagery of oil 
spills. IR data can be obtained by both day and night, 
providing information on the spreading of oil and also 
indicating the relative oil thickness within the oil slick. 
Usually 90% of the oil is concentrated within less than 
10% of the visual slick. By using IR information, 
clean-up operations can be directed for maximum 
efficiency. 

UV data is obtained during daylight and maps the 
entire extent of the slick, irrespective of thickness. The 
UV data adds confidence to the IR registration by dis- 
tinguishing between natural thermal phenomena, such 
as cold upwelling water, from suspected oil pollution. 

In the Maritime Surveillance System, the IR/UV video 
outputs are presented in real time on a split screen 
format colour TV monitor, with IR on the left and UV 
on the right, with false colour coding for image 
enhancement. 


Specifications 

Dimensions: 

(scan head) 380 x 380 x 380 mm 
(Operator console)180 x 490 x 340 mm 


The IR/UV maritime surveillance scanner consists of the scan head (left) and an operator’s console (right) 


Weight: 

(scan head) 17 kg 

(operator console) 12 kg 

Power supply: 28 V DC, 15A 

Field of view: 5 mrad instantaneous, 87° total 
Scan rate: 160 scans/s 
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Contractor 
Daedalus Enterprises Inc. 


A/A24Q-1(V) Photographic 
Sensor Control System 


The Photographic Sensor Control System (PSCS) 
utilises microprocessor and low-power technology for 
the primary control of all reconnaissance sensor 
subsystems installed on the Northrop RF-5E aircraft. 

The PSCS consists of a Control Indicator-Side (CI-S), 
a Control Indicator-Front (CI-F), a Control Interface Unit 
(CIU) and four Annotation Display Units (ADUs). 

The Cls provide:manual in-flight system control such 
as sensor selection, overlap, scan angle and direction, 
cloud compensation, time clock synchronisation, data 
selection and self-test. The ADUs provide seven- 
segment alphanumeric annotation within the sensors. 
PSCS interface with sensors and the associated INS 
and radar altimeter is accomplished by the CIU. The 
CI-F provides a pilot display of real time, elapsed time, 
groundspeed and ground track information. 

Film annotation of aircraft mission data is automati- 
cally recorded on the sensor film when a sensor is acti- 
vated. This is accomplished by the ADU located within 
each camera. 

Sensor interfaces are available with the RS-710E 
infra-red linescanner, KS-87D frame camera, KS-95B 
panoramic camera, KS-93B6 panoramic camera, 
KA-56E panoramic camera and KA-147 LOROP camera. 


Specifications 

Dimensions: 

(CI-S) 133.3 x 145.3 x 133.3 mm 

(CI-F) 77.5 x 190.5 x 166.4 mm 

(CIU) 307.3 x 228.6 x 117.3 mm 

(ADU x4) 114.3 long x 31.7 mm diameter 
Temperature range: —55 to +71°C 


Contractor 
Fairchild Defense OSC. 
UPDATED 


AN/ASQ-90 Reconnaissance 
Management System 


In the AN/ASQ-90 each frame of the RF-4’s reconnais- 
sance film is marked with data such as date, time, 
squadron, detachment, sortie, latitude and longitude, 
radar mode, drift angle, altitude, heading, pitch, roll and 
so on. The system meets MIL-STD-782C and typically 
includes an Auxiliary Data Transfer Unit (ADTU), a Time 
Insertion Unit (TIU) and up to nine Recording Head 
Assemblies (RHA). 

The ADTU receives the real-time flight data in ana- 
logue form and converts it to digital data 40 times/s. 
The data demand signal initiates annotation of film up 
to six times/s. Any fixed information is set directly into a 
data programmer. The TIU is used to set the start time 
manually in the ADTU after which the crystal-controlled 
clock automatically updates the time. 


Specifications 

Dimensions: 508 x 228 x 228 mm 
Weight: 24.5 kg 

Power consumption: 300 VA 
Temperature range: —55 to +71°C 
Altitude: up to 70,000 ft 


Status 
No longer in production. In service in the McDonnell 
Douglas RF-4. 


Contractor 
Fairchild Defense OSC. 
UPDATED 


AN/ASQ-172A Reconnaissance 
Management System 


Known as the sensor control/data display set, the 
ASQ-172A consists of a single Signal Data Converter 
(SDC) with a Test Display Unit (TDU), which can be 
moved to the pod structure mounted on top of the set. 
The series control/data display set provides the means 
to transfer aircraft data to the film at the instant of 
exposure; film code is both numerical and binary. 


Specifications 

Dimensions: 

(SDC) 326 x 193 x 169 mm 

(TDU) 76 x 76 x 248 mm 

Weight: 

(total system) 11.4 kg 
Temperature range: —55 to +71°C 
Altitude: up to 70,000 ft 
Reliability: 1,300 h MTBF 


Status 
No longer in production. In service in US Navy 
Grumman F-14 aircraft. 


Contractor 
Fairchild Defense OSC. 
UPDATED 


AN/ASQ-197 Sensor Control - 
Data Display Set 


The AN/ASQ-197 Sensor Control - Data Display Set 
(SC-DDS) is the link between the reconnaissance sen- 
sor suite functions, the recce operator and aircraft sys- 
tems, providing function control, data annotation and 
navigational data distribution. Although the AN/ 
ASQ-197 was originally designed for use in the 
F/A-18(RC) film system, it is expandable via a spare 
card slot to accommodate an EO sensor suite with an 
interface to an external image processing unit. This pro- 
vides a hybrid film and EO sensor capability within the 
same unit. 

As presently configured, the AN/ASQ-197 controls 
up to three sensors. Command messages via the MIL- 
STD-1553 bus interface to the aircraft and cockpit 
determine sensor ready, run, extra picture, and so on. 
Analogue control signals for Image Motion Compen- 
sation (IMC) and altitude and a cycle rate pulse train are 
generated for each station based on the velocity/height 
calculation received via the bus. 

Sensor status and time messages are transmitted 
over the bus periodically, reflecting current system 
conditions. 

Annotation data is reformatted into both alphanu- 
meric and BCD MIL-STD-782 formats. These data 
blocks are then output to the appropriate recording 
head assembly for film annotation or for EO video 
annotation in the separate image processing unit. 

The AN/ASQ-197 front panel controls and displays 
allow the operator to enter operational data, initiate sys- 
tem self-tests and monitor system status. The remote 
operate and internal BIT sections allow the operator to 
initiate BIT on any of the three sensors or on the SC- 
DDS itself or to run any of the sensors with fixed control 
parameters. 


Specifications 

Dimensions: 225 x 222 x 406 mm 

Weight: 12.25 kg 

Power supply: 115 V AC, single phase, 400 Hz, 100 VA 
(max) 

Temperature range: —55 to +71°C 
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Altitude: up to 70,000 ft 
Reliability: 1,700 h MTBF 


Status 

Integrated AN/ASQ-197 configurations are available 
for the F/A-18, F-14A, RF-111C and AV-8B. In pro- 
duction for the US Navy F-14A TARPS and Royal Aus- 
tralian Air Force RF-111C Upgrade. Proposed for the 
RF-4. 


Contractor 
Fairchild Defense OSC. 


UPDATED 


AN/AYA-10 Reconnaissance 
Management System 


The AN/AYA-10 is a high-speed airborne data acqui- 
sition system used with cameras, infra-red sensors, 
radar and so on. In general terms it is an updated 
version of the AN/ASQ-90 system described earlier. 


Specifications 

Dimensions: 

(signal data converter) 228 x 203 x 406 mm 
(control-monitor) 228 x 146 x 127 mm 
Temperature range: —55 to +71°C 
Altitude: up to 70,000 ft 


Status 
No longer in production. In service in the Grumman 
OV-1D. 


Contractor 
Fairchild Defense OSC. 


UPDATED 


Reconnaissance Data Annotation 
Set 


The Reconnaissance Data Annotation Set (RDAS) 
equips the CP-140 Aurora maritime patrol aircraft of the 
Canadian Forces and annotates film in any camera 
which will accept a 1in diameter recording head 
assembly. 

The system consists of the Annotation Control Unit 
(ACU) and Light-Emitting Diode Recording Head 
Assembly (LED-RHA). The former contains data pro- 
cessing, clocks and power conversion electronics 
incorporated into a control panel assembly which has a 
six-digit LED time display. 


Specifications 

Dimensions: 

(ACU) 140 x 292 x 127 mm 
(LED-RHA) 114 x 31 mm diameter 
Weight: 

(total system) 3 kg 

Temperature range: —40 to +71°C 
Altitude: up to 30,000 ft 


Status 
No longer in production. In service in Canadian Forces 


CP-140 Aurora aircraft. 


Contractor 
Fairchild Defense OSC. 


UPDATED 


AN/AAQ-21 (Series 2000) 
Thermal Imaging System 


The AN/AAQ-21 (Series 2000) airborne thermal 
imaging system consists of three models varying in 
resolution, field of view and price. 

The Series 2000 system is composed of the gimbal 
and thermal imager, input/output module, controller 
and a Qin diagonal video monitor. The systems are 
available with RS-232, ARINC 429 and RS-422 
interfaces, as well as autotracker, datalink and laser 
illuminator options. 


The basic model 2000A/B has two fields of view (28° 
x 15° and 7° x 3.75°) and resolutions of 1.4 mrad (wide) 
and 0.35 mrad (narrow). The system is mounted in a 
precision positioning system and is primarily used for 
surveillance, law enforcement and search and rescue. 

The most sophisticated system is the model 2000G, 
also with two fields of view (28° x 15°, 5° x 2.3°) but with 
higher resolution, 1.4 mrad in wide, 0.25 mrad in narrow 
field of view. The 2000G is also equipped with inertial 
pointing to aid tracking and electronic caging to lock 
the system in a fixed orientation relative to the axis of 
the aircraft. 


Specifications 

Dimensions: 

(gimbal/imager) 486.4 x 411.5 x 336.6 mm 
(IDP module) 119.4 x 184.2 x 311.1 mm 
(monitor) 221 x 256.5 x 269.2 mm 

(system controller) 215.9 x 114.3 x 116.8 mm 
Weight: 

(gimbal/imager) 22.45 kg 

(IDP module) 3.86 kg 

(monitor) 4.54 kg 

(system controller) 1 kg 

(cables) 2.27 kg 
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Power supply: 22-32 V DC, 15 Amin 
Field of view: 

(wide) 28 x 15° 

(narrow) 7 x 3.25° or 5 x 2.4° 

Field of regard: 

(azimuth) +120 to -120° 

(elevation) +30 to -180° 


Status 

All models are available in both the US and European 
RS-170 and CCIR video standards and are compatible 
with conventional video accessories, including 
recorders, downlinks and digital video processors. 
Over 1,000 systems have been delivered worldwide for 
military and civil applications. 


Contractor 
FLIR Systems Inc. 


AN/AAQ-22 SAFIRE High- 
Performance Thermal Imaging 
System 


The AN/AAQ-22 SAFIRE high-performance thermal 
imaging system has been designed to meet the 
demand for the more sophisticated surveillance mis- 
sions, as well as navigation and tracking. The digital 
processing enables the system to interface with radars 
and navigation systems, enhancing mission capability 
and performance. 

While retaining the proven design characteristics of 
the Series 2000 system, a four-by-four MCT detector 
array has been incorporated to enhance system resol- 
ution. The closed-cycle cooling of the detector elimin- 
ates the need for periodic recharging and the logistics 
involved with open-cycle cooling. 

The serial scan design provides real-time video out- 
put in standard TV format. This allows an RS-170 or 
CCIR-compatible monitor, VCR, video printer, com- 
puter image processor or datalink to display, record or 
transmit the signal. 

Key features of the high-performance FLIR include a 
microprocessor-based system, high-order program- 
ming capability, full military specification, sealed 
conductively-cooled enclosures, programmable sym- 
bology, BIT, digital image processing, DC restoration, 
automatic gain and level and on-screen selectable 
menu options. Interfaces include RS-232, RS-422, 
ARINC 419/429 and MIL-STD-1553. 


Specifications 

Dimensions: 

(gimbal/imager) 445.8 x 381 mm diameter 
(central electronics unit) 320 x 260.3 x 195.6 mm 
(monitor) 221 x 256.5 x 268.2 mm 

(controller) 228.6 x 114.3 x 116.8 mm 


AN/AAQ-21 Series 2000 infra-red imaging system 


Weight: 

(gimbal/imager) 38 kg (three axis) 
(central electronics unit) 10.2 kg 
(monitor) 4.76 kg 

(controller) 1 kg 

(cables) 2.27 kg 

Field of view: 28 x 16.8° or 5 x 3° 


Status 

In production. FLIR Systems has delivered systems to 
numerous US and international military customers. 
SAFIRE is in operation on ships, helicopters and fixed- 
wing aircraft including the Sikorsky S-61 and Black 
Hawk, the Westland Lynx and Lockheed P-3C Orion. 


Contractor 


FLIR Systems Inc. UPDATED 


Situation Awareness FLIR 


The situation awareness FLIR was designed to meet 
the demanding needs of applications requiring real- 
time high-resolution infra-red imagery. It consists of an 
imager assembly and a control panel. Key features 


1996 


1996 


include high-resolution image generation, image acqui- 
sition at 30 frames/s or 25 for CCIR format, standard 
RS-170 or CCIR video output, easy operation with 
remote system controller and self-contained all-electric 
operation. 

The situation awareness FLIR is based on the 2000 
Series technology. MCT detectors, cooled by a rotary 
split-Stirling closed-cycle cooler are utilised. The cooler 
eliminates the need for periodic recharging and the 
logistics involved with open-cycle cooling. 

The serial scan design provides real-time video out- 
put in standard TV format. This allows an RS-170 or 
CCIR-compatible monitor, VCR, video printer, com- 
puter image processor or datalink to display, record or 
transmit the signal. 


Specifications 

Dimensions: 

(imager) 218.4 x 221 x 306.1 mm 
(control panel) 66.5 x 145.8 x 99.3 mm 
Weight: 

(imager) 9.5 kg 

(control panel) 0.5 kg 

Power supply: 28 V DC, 5A 
Wavelength: 8-12 um 

Field of view: 28° (horizontal) x 15° (vertical) 
Field of regard: fixed forward-looking 


Contractor 
FLIR Systems Inc. 


ULTRA 3000 Compact Stabilised 
Thermal Imaging System 


The ULTRA 3000 combines high-performance focal 
plane array thermal imaging technology with a low- 
cost, lightweight system. It consists of three com- 
ponents: a compact stabilised turret that provides 360° 
sensor pointing, a hand-held system controller and a 
customised video display. 


The ULTRA 3000 system consists of stabilised 


turret, 
customised video display 


a hand-held system controller and a 
1995 


The ULTRA 3000 offers video recording, navigation 
and radar interfaces and TV camera options. Providing 
modular, interchangeable payloads in a stabilised gim- 
bal, the system offers combinations of thermal imaging 
and daylight TV sensors. Modular payloads such as 
FLIR, FLIR/TV and TV sensors, are quickly and easily 
interchanged. 


Specifications 
Dimensions: 
(hand controller) 228.6 x 114.3 x 116.8 mm 


(video display) 221 x 256.5 x 268.2 mm 
(gimbal) 260.4 diameter x 373.4 mm high 
Weight: 

(hand controller) 0.7 kg 

(video display) 4.76 kg 

(gimbal) 14.5 kg 

Power supply: 28 V DC, 8 A (max) 
Field of view: (wide) 25° x (narrow) 5° 
Field of regard: 

(azimuth) 360° 

(elevation) -120 to +30° 
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Status 
In production. 1,000 systems in 70 different types of 
rotary and fixed wing aircraft. 


Contractor 
FLIR Systems Inc. 


UPDATED 


Airborne Electro-Optical Special 
Operations Payload 


The Airborne Electro-optical Special Operations Pay- 
load (AESOP), designated the AN/AAQ-16D, combines 
the AN/AAQ-16 Helicopter Night Vision System (HNVS) 
(see following item) with a three field of view telescope 
and a laser designator/rangefinder. Hughes recently 
flight-tested an upgrade to the HNVS, called Hi-Mag, 
which provides both the high magnification capability 
required for target identification and the wide field of 
view needed for safe night and low-visibility pilotage. 

The AESOP system is based on the AN/AAQ-16B Hi- 
Mag design, which upgraded the HNVS with a tele- 
scope featuring wide, medium and narrow fields of 
view, an enhanced autotracker and improved stabilis- 
ation. It also incorporates a lightweight laser target des- 
ignator. Prototype systems will be used to demonstrate 
the ability to detect, recognise, track and direct Hellfire 
missiles on tactical targets. The system is designed for 
compatibility with the newer helicopters, in addition to 
test aircraft. 


Status 

In July 1994, Hughes was awarded a contract by the US 
Army for 15 systems, with options for a further 25 for 
installation on MH-60L Black Hawk and AH-6J Little 
Bird helicopters. 


Contractor 
Hughes Aircraft Company Electro-Optical Systems. 


UPDATED 


AN/AAQ-16 Hughes Night Vision 
System 


The AN/AAQ-16 infra-red imaging system entered 
initial production for the US Department of Defense in 
1984. It has been selected by the US Army, Navy, Mar- 
ine Corps and Air Force and international customers for 
a variety of helicopters. The system has accumulated 
over 200,000 operational flight hours. 

The system provides 24 hour mission capability dur- 
ing night or degraded weather conditions in support of 
special operations, air assault, search and rescue, and 
anti-surface warfare. 

An advanced thermal imaging system, AN/AAQ-16’s 
high-resolution, TV-like imagery provides for low-level 


Close-up of the FLIR turret of the Hughes night 
vision system 


pilotage and navigation in the wide field of view, and in 
the narrow field of view, provides long-range target 
detection and identification. The AN/AAQ-16 combines 
automatic FLIR performance optimization, and DC res- 
toration to respond to various environmental con- 
ditions, with hands-off features of automatic gain, level, 
and focus for a high-quality image and eased operator 
workload. Either a black-hot or white-hot image can be 
selected by the operator. Additional features which 
enhance mission success include an autotracker and 
operator-controlled autoscan. 

Variants of the AN/AAQ-16 system include: the AN/ 
AAQ-16B which utilises the 8 to 12 um waveband and 
two fields of view (30 x 40° and 5 x 6.7°); the AN/ 
AAQ-16C which also utilises the 8 to 12 um waveband 
and three fields of view (30 x 40°, 5 x 6.7° and 1.9 x 
2.5°) and a dual-mode tracker. 


Specifications 

Dimensions: 

(FLIR turret) 356 (length) x 305 mm (diameter) 
(electronics unit): 305 x 200 x 412 mm 
(multifunction control unit) 76.2 x 76.2 x 157.5 mm 
(system control unit) 38.1 x 146 x 115 mm 
Weight: 

(FLIR turret) 24.49 kg 

(electronics unit) 20.87 kg 

(multifunction control unit) 0.59 kg 

(system control unit) 0.45 kg 

Wavelength: 8-12 um 

Field of view: 

(x1 magnification) 30 x 40° 

(x6 magnification) 5 x 6.7° 

(x16 magnification option) 1.9 x 2.5° 
Reliability: >300 h MTBF 


Status 

More than 350 systems in service with the US Army 
UH-60L, CH-47D, MH-47E, MH-60K, USAF HH/ 
MH-60G, USMC CH-53E, Australian S-70B. Co- 
produced with NEC for the Japanese Defence Force. 


Contractor 
Hughes Aircraft Company Electro-Optical Systems. 


UPDATED 


AN/AAQ-16 (V-22) Hughes MWIR 
Staring Sensor 


The AN/AAQ-16 (V-22) is a third generation infra-red 
system that features substantial commonality with the 
combat-proven AN/AAQ-16B infra-red system. 

The AN/AAQ-16 (V-22) is a Mid-Wave Infra-Red 
(MWIR) Staring System for helicopters and fixed-wing 
aircraft. It uses non-developmental, in-production 
components to provide higher resolution imagery than 
current long-wave infra-red systems. 

The system incorporates a MWIR Indium-Antimonide 
(InSb) staring Focal Plane Array, with 480 x 640 
detector elements. 

This NDI system features a turreted FLIR weighing 
22.7 kg, with a total system weight under 42.3 kg. 
Options include a video autotracker, third field of view 
and eyesafe laser rangefinder. 


Specifications 

Field of view: 30 x 40° and 5 x 6.7° 

Wavelength: 3-5 um 

Staring FPA: unprecedented imagery with less than 
half the aperture size 

High performance staring array: 640 x 480 (InSb) 
Options: third field of view; electronic zoom; dual- 
mode tracker; laser rangefinder 


Status 

The Hughes third-generation system is in engineering 
and manufacturing development for the US Marine 
Corps MV-22 and CV-22 Osprey. 


Contractor 
Hughes Aircraft Company Electro-Optical Systems. 


NEW ENTRY 


AN/AAR-50 Navigation FLIR 


The AN/AAR-50 Navigation FLIR (NavFLIR) is a deriv- 
ative of the Hughes AN/AAQ-16 night vision system 
installed in US Army helicopters. It uses a thermal imag- 
ing sensor to provide pilots of fixed-wing aircraft on low- 
level missions at night or in bad weather with a TV-like 


The Hughes AN/AAR-50 NavFLIR mounted on the starboard intake on a US Navy F/A-18 
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image of the terrain ahead projected on to a head-up 
display. The system as configured for the McDonnell 
Douglas F/A-18 is pod-mounted in a fixed forward- 
staring position but could be configured in different 
pods for a variety of aircraft. 

NavFLIR consists of four major weapon-replaceable 
assemblies: FLIR sensor unit, pod electronics unit, 
thermal control unit and pod adaptor. 


Specifications 

Dimensions: 1,981 x 254 mm diameter 
Weight: 

(pod) 73.48 kg 

(adaptor) 23.13 kg 

Wavelength: 8-12um 

Field of view: 19.5 x 19.5° displayed 
Reliability: >410 h MTBF 


Status 
In production. 


Contractor 
Hughes Aircraft Company Electro-Optical Systems. 


UPDATED 


AN/AAS-33 Target Recognition 
and Attack Multisensor 


The Hughes AN/AAS-33 Target Recognition and 
Attack Multisensor (TRAM) detecting and ranging set is 
an integrated day and night weapon delivery system 
developed for the US Navy Grumman A-6E Intruder air- 
craft, under.a contract from that service’s Air Systems 
Command. The equipment comprises a_ forward- 
looking infra-red sensor, a laser designator/ranger and 
a laser receiver, all housed in a precision-stabilised tur- 
ret mounted under the nose of the aircraft. The TRAM 
system is designed to provide sighting and guidance 
facilities for a wide range of laser-guided and conven- 
tional weapons. TRAM also fulfils a navigation and tar- 
get location function, when aligned and operated with 
the aircraft's radar system. 

The FLIR system is said to be sensitive enough to 
detect the quantities of oil in storage tanks on the 
ground, solely through temperature differentials 
caused by varying tank levels. In operation, the weapon 
operator/navigator acquires the target by using the 
aircraft radar and then engages the boresighted FLIR 
sensor. This is fitted with a zoom lens which brings 
the target into close-up view for final recognition pur- 
poses. Full travel of the optical system from minimum to 
maximum field of view and vice versa takes less than 
three seconds and during zoom the scene image 
remains on the display so that no time is lost reac- 
quiring a target. 


The Hughes TRAM sensor package installed in a 
turret 


Once a target is satisfactorily acquired and recog- 
nised by the FLIR element, the weapon operator uses 
the laser (which is also boresighted) for designation, 
marking the target with a laser spot and so providing a 
source for a laser-guided bomb to home on. The TRAM 
system provides either autonomous attack facilities for 
the aircraft on which it is fitted, or permits the aircraft to 
attack a target which is illuminated by another aircraft 
or ground source. Gyrostabilisation of the TRAM turret 
ensures that both FLIR and laser sensors remain 
accurately aligned on the target during high g attack 
manoeuvres. 


Status 
In service. 


Contractor 
Hughes Aircraft Company Electro-Optical Systems. 


VERIFIED 


Cobra-Nite Airborne TOW System 
Upgrade 


Cobra-Nite (C-Nite) is the designation given to the night 
targeting version of the airborne TOW missile system. 
This was developed by Hughes to provide an enhanced 
night and adverse visibility capability for Cobra helicop- 
ters equipped with TOW missiles. 


C-Nite also provides the Cobra with a target sight for 
use with unguided rockets and during conventional 
gun attacks. The system has been used effectively dur- 
ing exercises to monitor hostile forces and to direct 
ground troops from the helicopter, resulting in envelop- 
ment of the enemy by friendly forces. 

Inthe Autumn of 1984 Hughes received a contract to 
commence development of a production version of 
Cobra-Nite, and in mid-1987 the first production con- 
tract, valued at $67 million, was placed for 52 systems. 
Deliveries began in 1989. 


Status 

In production. Approximately 100 sets have been built 
for the US Army and 21 systems have been supplied to 
the US National Guard for installation in AH-1F 
helicopters. 


Contractor 
Hughes Aircraft Company Electro-Optical Systems. 


VERIFIED 


The US Army Cobra attack helicopter is equipped 
with the Cobra-Nite night targeting system 1995 


AN/AVS-6 Aviator’s Night Vision 
Imaging System 


The AN/AVS-6 Aviator’s Night Vision Imaging System 
(ANVIS) is an advanced high-performance Generation 
Ill pair of night vision goggles designed for night avi- 
ation. The latest version is made from GE Ultem engin- 
eering plastic that is stronger and much more resistant 
to chemicals than earlier models. The system is a com- 
pact design that provides user comfort, versatility and 
very low-light level performance. ANVIS incorporates 
two Generation Ill image intensifier tubes featuring per- 
formance, reliability and extra low distortion output 
optics. By employing gallium arsenide technology the 
Gen Ill image intensifiers deliver significantly improved 
performance over Gen Il, allowing safer operations 
even under extreme low-light level conditions. Gen Ill 
improves the system’s resolution, photosensitivity and 
luminous gain, extending its operation into the near 
infra-red region where night light is more abundant and 
contrasts are higher. This improved performance 
enables the user to see in starlight levels and below and 
to see objects not visible to Gen Il devices. Gen III nearly 
quadruples the Gen II tube availability by increasing 
operational tube life from 2,000 to 7,500 hours. 

The power pack provides enhanced EMI protection, 
in addition to a safety feature that makes the low battery 
indicator blink when the batteries are low. This change 
in low battery indicator circuitry will cause the indicator, 
located between the two monoculars, to flash at the 


The ITT Defense AN/AVS-6 ANVIS 


rate of about 6 Hz when the battery voltage drops. This 
flashing effect will increase the visibility of the low bat- 
tery indicator to the pilot without being overly 
distracting. 


The design is a lightweight binocular assembly that 
can be mounted on a variety of helmets. Simple to oper- 
ate, the system is powered by a dual-battery compart- 
ment power pack that provides the pilot with immediate 


reserve power. A ‘minus blue’ filter screens out the 
glare from aircraft instrument lighting and automatic 
brightness control provides for comfortable viewing. 
The ANVIS offers full peripheral vision around the imag- 
ing system and may be flipped up and stored away from 
the eyes or snatched off in an emergency. 

The ANVIS is available in full military versions as the 
AN/AVS-6 for the SPH-3 and SPH-4 aircrew helmets 
and AN/AVS-6(V)2 for the Sperry helmet sight or the ITT 
standard versions F4944V1 for the SPH-3 and SPH-4 
aircrew helmets and F4944V2 for the Sperry helmet 
sight. 


Specifications 

Weight: 0.55 kg 

Power supply: 2.7 to 3 V DC battery, 50 mA (max) 
Field of view: 40° 

Focus range: 28 cm to infinity 

Magnification: unity 


Status 
In service. Over 10,000 ANVIS have been produced. 


Contractor 
ITT Defense Electro-Optical Products Division. 


F4949 Aviator’s Night Vision 
Imaging System 


The F4949 is a significantly enhanced version of the 
AN/AVS-6 Aviator’s Night Vision Imaging System 
(ANVIS). It has been specifically designed to fit easily 
on to the HGU-55/P helmet. Principal enhancements 
are optional new high-resolution image intensifiers, 
individual interpupillary distance adjustment, larger 
25mm eye relief eyepieces and a newly designed 


The F4949 ANVIS 
HGU-55/P helmet 


is compatible with the 


power module that is integral with the mount, so elim- 
inating the need for a separate power pack and cable. 

The F4949 consists of the standard ANVIS mount 
attached to a slim, compact power module and a 
mounting base for attaching the system to the 
HGU-55/P helmet. The power module has two small 
battery compartments, each of which holds a 1/2AA 
size, 3 V battery. A switch which allows the aviator to 
select either battery is located on the power module 
and is easily accessible. The module also includes a 
low-battery indicator that signals when battery voltage 
is low. 


Specifications 

Weight: 

(binocular) 0.56 kg 

(mount) 0.2 kg 

Power supply: 2.7-3 V DC, 50 mA (max) 
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Contractor 
ITT Defense Electro-Optical Products Division. 


MERLIN Night Vision Goggles 


The Modular Ejection-Rated Low-profile Imaging for 
Night (MERLIN) night vision goggles have been devel- 
oped for high-performance aircraft. The goggles incor- 
porate a lower-cost Generation III tube and have a 35° 
field of view. Each of the two interchangeable 
monoculars weighs 0.25 kg and provides 20 mm of eye 
relief. 

The company claims that MERLIN attached to a stan- 
dard HGU-55 helmet extends the centre of gravity of the 
pilot’s head forwards by only about 3 mm, allowing safe 
ejection. The identical halves of the goggles are 
attached to the helmet’s visor mountings and a new 
visor is hung from a beak on the helmet. All optics, apart 
from the objective lenses, are placed behind the visor, 
further aiding ejection. 


Specifications 

Weight: 0.8 kg 

Power supply: 3 V DC batteries (one per monocular) 
Field of view: 35° circular 

Focus range: 5 m to infinity 

Magnification: x1 


Status 
Under development. 


Contractor 
ITT Defense Electro-Optical Products Division. 


UPDATED 


Night Targeting System 


The Night Targeting System (NTS) is an airborne 
electro-optical fire control system designed to provide a 
night fighting capability for the AH-1 Cobra attack heli- 
copter. It provides the capability to detect, acquire, 
track, designate and attack tactical targets at night and 
in limited visibility or adverse weather conditions. The 
system is operational in the US Marine Corps. 

The NTS consists of a modified M-65 telescopic sight 
unit, a laser designator/rangefinder, a CCD TV sensor 
and a FLIR sensor to provide autonomous delivery of 
TOW and Hellfire missiles. A video cassette recorder is 
also included to provide intelligence gathering and 
training capability. An automatic target tracker is inte- 
grated to improve tracking accuracy for weapon deliv- 
ery. A TOW-2 thermal tracker is under development. 


Status 
In production for variants of the Bell AH-1 Cobra 
helicopter in service with the US Marine Corps. 


Contractor 
Kollsman Inc. 
UPDATED 


The Kollsman night targeting system equips 
variants of the Bell AH-1 Cobra helicopter 
1995 


M-927/929 Aviator’s Night Vision 
Goggles 


The M-927/929 aviator’s night vision goggles are based 
on the ANVIS design. The single point helmet-mounted 
system permits practically normal peripheral vision. A 
flip-up feature allows the pilot to pivot the assembly up 
out of the way whenever he wants to use unaided 
vision. The weight of the binocular is counterbalanced 
by a dual battery pack which mounts to the rear of the 
helmet. 

The weight of the M-927/929 is 0.456 kg for the bin- 
ocular assembly and 0.2kg for the visor mount 
assembly, magnification is unity and the field of view is 
40°. Brightness gains are 1,200 for the Generation II 
Plus M-927 and 2,000 for the Generation III M-929. 


Status 
In production to order. 


Contractor 
Litton Electron Devices. 


UPDATED 


Litton M-927/929 aviator’s night vision goggles 


Dark Star Laser Designator 


The Dark Star laser designator design is compatible 
with use in a broad range of airborne and ground tar- 
geting systems for laser-guided bombs, missiles, and 
artillery. The two-assembly system has been optimised 
for volume and weight, and includes transmitter and 
high energy converter line-replaceable modules. Incor- 
porating a newly-developed high-brightness resonator, 
this air-cooled equipment provides start-of-the-art beam 
divergence at high efficiency. 


Status 
In production and in service. 


Contractor 
Litton Systems Inc, Laser Systems Division. 


NEW ENTRY 
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Laser Rangefinder/Target 
Designator for TADS 


A Litton Laser Systems laser rangefinder/designator 
forms part of the Lockheed Martin Target Acquisition 
Designation Sight (TADS) which is fitted to the US 
Army’s AH-64 helicopters. The Litton system comprises 
a laser transmitter and an electronics unit. 


Status 
In production and in service. 


Contractor 
Litton Systems Inc, Laser Systems Division. 
UPDATED 


Laser Target Designator/ 
Rangefinder for F/A-18 


Litton Systems Inc, Laser Systems Division has 
designed and continues to produce the laser subsystem 


for use in F/A-18 AN/AAS-38 targeting pods. The equip- 
ment consists of laser transmitter/receiver and laser 
power supply weapon-replaceable assemblies. 


Status 
In production and in service. 


Contractor 
Litton Systems Inc, Laser Systems Division. 


NEW ENTRY 


Mast-Mounted Sight Laser 
Rangefinder/Designator 


Litton Laser Systems produces the laser rangefinder 
and target designator for the McDonnell Douglas Mast- 
Mounted Sight (MMS) which equips the US Army’s 
OH-58D helicopters. Use of advanced packaging tech- 
niques enables the electronics, high-voltage power 
supplies, cooling system, range receiver and laser 


transmitter to be housed in a single LRU. The unit 
includes an asynchronous digital interface for precise 
communication with the MMS computer internally. All 
subassemblies interface with a common bus under 
control of a main processor which maintains system 
timing through software control. Built-in test circuitry 
periodically monitors system operation, allowing the 
processor to compensate automatically for component 
degradation. 


Status 

In production and in service. A suitable eye-safe tactical 
version has been developed. A modified unit has been 
integrated into the all-light level television system in the 
Lockheed AC-130U. 


Contractor 
Litton Systems Inc, Laser Systems Division. 


UPDATED 


AN/AVQ-25 Pave Tack Laser 
Rangefinder/Designator 


Pave Tack employs FLIR target acquisition sensors and 
laser designation/ranging. Lockheed Martin Aeronu- 
tronic provides the pod structure, electronic control, 
environmental control system and stabilisation equip- 
ment and is responsible for integration with the sen- 
sors. The FLIR unit is manufactured by Texas 
Instruments and the laser is produced by Litton 
Systems Inc, Laser Systems Division. 

Pave Tack is a day or night, clear and adverse 
weather system which enhances target acquisition 
and permits accurate release of laser-guided or 
conventional weapons on to any target visible to the 
electro-optical system. 

The project was initiated by the US Air Force Aero- 
nautical Systems Laboratories, which led to an initial 
$15 million award to Loral Aeronutronic in 1974. Flight 
testing began two years later, and in 1977 evaluation 
was stated to be 95 per cent complete for US Air Force 
McDonnell Douglas RF-4C and F-4E Phantom oper- 
ations by day or night and in adverse weather con- 
ditions. A US Air Force General Dynamics F-111F 
installation was at the same stage by August 1978 and 
the first Pave Tack production contract, worth $48.5 
million, was let in the same year. Production deliveries 
began in August 1980 with Phantom initial operational 
clearance achieved in late 1980 and F-111F in early 
1981. 

The aim of the Pave Tack system is to provide unvi- 
gnetted full lower-hemisphere coverage for sensors 
and thus to permit the crew almost total freedom in 
choice of flight path when approaching and leaving the 
target area. Delivery techniques can be varied to suit 
the weapon and the standoff range desired, the crew 
having the choice of dive, loft, glide, toss or level 
release of weapons, with virtually no manoeuvrability or 
flight envelope constraints. 

When not in use the system has the optical port at the 
aft end of the pod retracted into its most streamlined 
position to minimise drag. The pod is in two sections: 
the base section assembly (the forward portion) and the 
head section assembly (the rear portion). 

The base section contains a digital aircraft interface 
unit, which permits direct integration with either the 
Phantom’s AN/ARN-101 digital avionics system or the 
F-111’s avionics suite. There is also a CRT interface 
unit. The electronics provide precise target location 
data to the weapons system computer aboard the air- 
craft. Special modes, incorporated as software modifi- 
cations, permit Pave Tack to be used as a 
terrain-following sensor. In this mode of operation the 
pod line of sight is pointed along the aircraft velocity 
vector. The aircraft tape recorder records the crew’s 
video display and provides bomb assessment data. 

The head section contains an optical bench and tur- 
ret structure. FLIR, laser, range receiver and stabilised 
sight equipment are mounted on the optical bench 
which is linked to the turret structure and base section 
in such a way that 180° of pitch movement is possible 
by using turret motion and roll motion is provided by 
rotating relative to the base section. 

The FLIR and laser are boresighted and stabilised. 
FLIR imagery provides a wide field of view display for 
target acquisition but also has a narrow field of view 


with high magnification, target identification and track- 
ing. The AN/AVQ-26 laser designator/ranger is com- 
patible with existing 1.06 um laser-guided weapons. 

Cockpit equipment includes a CRT which displays 
the FLIR imagery and operational data in alohanumeric 
format. The system constitutes a multifunction display 
in the cockpit where the crew can view radar, FLIR, tele- 
vision and weapons data. Initial design was based on 
taking the space occupied by the AN/APQ-144 indi- 
cator/recorder system in the F-111F and the configur- 
ation has now been adapted to replace the 
AN/APQ-120 radar indicator used in the F-4 Phantom 
rear cockpit. 


Status 
In service, but no longer in production. 

The total US Air Force production of 149 pods is 
complete. The number of aircraft converted to accept 
the Pave Tack pod is believed to be 60 RF-4Cs, 180 
F-4Es and 100 F-111Fs. A total of 18 sets of Pave Tack 
equipment worth $26.8 million has been delivered for 
use on Royal Australian Air Force F-111Cs. Another 10 
sets were produced for F-4E aircraft operated by South 
Korea. 


Contractor 
Lockheed Martin Aeronutronic. 
UPDATED 


NITE Hawk Targeting FLIR 


Development of NITE Hawk began in March 1978 with 
the requirement to provide the F/A-18 Hornet with 


The Lockheed Martin Aeronutronic NITE Hawk is carried by the McDonnell Douglas F/A-18 


a day and night strike capability. The first systems, 
designated AN/AAS-38, were delivered to the US Navy 
in 1983. 

The NITE Hawk presents the pilot with real-time pass- 
ive thermal imagery in a television formatted display to 
assist in the location, identification and tracking of tar- 
gets. The system provides the aircraft mission compu- 
ter with accurate target line of sight pointing angles and 
angle rates. Automatic in-flight boresight compen- 
sation is used to correct for dynamic flex and thus main- 
tain accurate pointing angles throughout the aircraft’s 
full performance envelope. Increased weapon delivery 
accuracy is provided through a Laser Target 
Designator/Ranger (LTD/R) feature (AN/AAS-38A). 
The LTD/R provides precise target range information 
and designation capability for precision-guided 
munitions. 

Additional operational capabilities were incorpor- 
ated into the NITE Hawk AN/AAS-38B, which has been 
in production since 1992. A laser spot tracker has been 
included which allows the system to search for, acquire 
and track targets which have been laser designated by 
ground or other airborne sources. A multifunction auto- 
tracker also provides scene track, intensity centroid 
and geometric tracker algorithms for improved acqui- 
sition and maintenance of target lock on during attack 
of air-to-ground targets. Enhancements were also made 
to the air-to-air detection and tracking capabilities of the 
system. 

Development of the NITE Hawk AN/AAS-46 configur- 
ation for the F/A-18E/F began in 1993. The NITE Hawk 
SC, which is a self-cooled variant of the system, has 
been developed for use on tactical aircraft other than 
the F/A-18. 


Specifications 

Dimensions: 

(AN/AAS-38/38A/38B) 1,840 x 330 mm diameter 
(NITE Hawk (SC)) 2,440 x 330 mm diameter 
Weight: 

(AN/AAS-38) 158 kg 

(AN/AAS-38A/38B) 168 kg 

(NITE Hawk (SC)) 195 kg 

Field of view: 

(wide) 12 x 12° 

(narrow) 3 x 3° 

Field of regard: 

(pitch) +30 to -150° 

(roll) 540° 


Stabilisation: 35 wrad 
Tracking: 230 rad 
Pointing: 400 trad 


Status 
The first production NITE Hawk system was delivered 
to the US Navy in December 1983. By the end of 
1995 a total of 405 systems had been delivered, 
including 29 for Australia, 18 for Spain and eight for 
Kuwait. An additional 119 systems are on order for 
the US Navy, Canada, Kuwait, Malaysia and 
Switzerland. 

NITE SC has also been flight tested on the F-14, F-15, 
F-16 and AV-8B. Loral has supplied data to equip the 
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Spanish Air Force’s Eurofighter 2000 with the NITE 
Hawk SC system. 

Lockheed Martin Aeronutronic is currently under 
contract to integrate NITE Hawk on the F/A-18E/F. 


Contractor 
Lockheed Martin Aeronutronic. 


UPDATED 


AN/AAS-35(V) Pave Penny Laser 
Tracker 


The AN/AAS-35(V) is an advanced miniaturised day 
and night laser-based target identification set. Used in 
conjunction with a laser designation system, either 
ground-based or in a co-operating aircraft, targets can 
be recognised and identified rapidly, and accurate 
steering data provided to ensure quick pilot reaction 
and accurate delivery of weapons. The equipment was 
installed initially on US Air Force Fairchild A-10 close 
support aircraft and later on LTV A-7D Corsair lls. Pave 
Penny is also used on the Lockheed F-16 and is suitable 
for the McDonnell Douglas F-4 Phantom, Northrop F-5 
and Dassault/Dornier Alpha Jet. 

A silicon pin diode detector head is used, with full 
lower forward hemisphere coverage plus some look-up 
capability. Pilot’s controls permit selection of several 
seeker scanning patterns to improve early designator 
recognition. It can be used to improve the accuracy of 
conventional weapon delivery, or to lock up laser- 
guided munitions. The system is contained in a rela- 
tively small pod, which is either fuselage- or pylon- 
mounted to allow easy harmonisation with other 
onboard sensors. Preflight boresighting of A-10 units is 
claimed to allow pod attachment in a matter of minutes. 
An aircraft adaptor module is used to integrate the sen- 
sor data with onboard processors and a pilot’s control 
panel provides for easy use and built-in test operations. 


Specifications 

Dimensions: 833 mm (length), 200 mm (diameter) 
Weight: 14.5 kg 

Power supply: 28 V DC, <10A 

Wavelength: 1.06 um 

Scan coverage: 

(elevation) -90 to +15° 

(azimuth) -90 to +90° 

Selectable scan patterns: wide, narrow, depressed, 
offset 

Output: direction cosines of line of sight 


Status 

In service. The first operational Pave Penny system for 
the A-10 was delivered in March 1977 and the US Air 
Force has equipped its entire fleet originally numbering 
733 aircraft. Up to 380 US Air Force A-7D Corsairs also 
have Pave Penny installed. Pave Penny will be incorpor- 
ated on US Air Force F-16 aircraft in 1995. 


Contractor 
Lockheed Martin Electronics & Missiles. 
UPDATED 


AN/AAS-42 Infra-Red Search and 
Track System (IRST) 


The Infra-Red Search and Track System is designed to 
permit the multiple tracking of thermal energy emitting 
targets at extremely long range to augment information 
supplied by conventional tactical radars. The system 
enhances performance against low radar cross-section 
targets while providing immunity to electronic detection 
and RF countermeasures. High-resolution IRST pro- 
vides dramatically improved raid cell count at maximum 
declaration ranges - information that can stand alone or 
can be fused with other sensor data to enhance 
situational awareness. 

The program, currently in its second production lot, 
is delivering systems to the US Navy for installation on 
the F-14D aircraft. The system became operational in 


The AN/AAS-42 infra-red search and track system 
will be fitted to the US Navy Grumman F-14D 


1994 and is currently deployed aboard US Navy 
carriers. 

The IRSTS consists of a sensor head mounted 
beneath the nose of the F-14D and an electronics unit 
just aft of the cockpit. The system is integrated with the 
F-14’s central computer system and complements the 
AN/APG-71 radar providing the aircrew both target 
track data and Infra-Red imagery displays. The system 
is suitable for installation on multiple tactical platforms 
as either an internal fit or in a self-contained podded 
configuration. 


Specifications 

Dimensions: 

(sensor head) 914.4 x 228.6 mm diameter 
(electronics unit) 190.5 x 190.5 x 482.6 mm 
Weight: 

(sensor head) 41.28 kg 

(electronics unit) 16.78 kg 


Status 
In production for the US Navy Grumman F-14D. 


Contractor 
Lockheed Martin Electronics & Missiles. 
UPDATED 


AN/ASQ-145 Low-Light Television 
System 


The AN/ASQ-145 is a low-light television system 
designed to provide fire control facilities for the US Air 
Force Lockheed AC-130 Hercules gunship aircraft, on 
which it is a primary sensor. The system is unusual in 
that it uses a dual camera installation in order to provide 
both wide and narrow fields of view simultaneously. 


Status 
In production and service, currently being updated. 


Contractor 
Lockheed Martin Electronics & Missiles. 
UPDATED 


AN/ASQ-173 Laser Detector 
Tracker/Strike Camera 


Developed specifically for the US Navy McDonnell 
Douglas F/A-18 Hornet, the Laser Detector Tracker/ 
Strike CAMera (LDT/SCAM) permits crews to identify 
laser designated targets illuminated by either ground 
forces or co-operative aircraft, and to achieve more 
accurate tracking and weapon release performance 
than a non-laser equipped aircraft. Target position data 
from the laser detector tracker is fed directly to the 
F/A-18 mission computer and used to provide weapon 
aiming and ordnance release information. 

The laser spot-tracker optics are stabilised using atti- 
tude data passed to the unit from the aircraft inertial 
navigator. The detector is a four-quadrant photodiode 


type, mounted behind a hemispherical dome. Laser 
pulse decoder electronics are also contained in the 
detector. 

Located in the same pod, for which Lockheed Martin 
is prime contractor, is a strike camera. This unit is in the 
aft section and has a wide field of view in the lower 
hemisphere. It can be slaved to the laser spot-tracker or 
independently controlled by the mission computer. 
Photographic data from this unit permits rapid assess- 
ment of damage after aircraft attacks. 

Units have been flown for test and evaluation since 
1980 and production deliveries to the US Navy and 
Marines commenced in 1983. For strike operations the 
laser spot-tracker/strike camera on the F/A-18 is 
mounted on the starboard fuselage side and an infra- 
red target acquisition/tracker pod is carried on the port 
fuselage side. 


Specifications 

Dimensions: 2,290 mm (length), 200 mm (diameter) 
Weight: 73 kg 

Wavelength: 1.06 um 

Scan patterns: preprogrammable/pilot selectable 


Status 
Production completed. In service in the US Navy 
F/A-18. 


Contractor 
Lockheed Martin Electronics & Missiles. 
UPDATED 


Electro-Optic Sensor System for 
the RAH-66 Comanche 


Lockheed Martin is developing a second-generation 
Electro-Optic Sensor System (EOSS) that will provide 
night navigation and targeting capabilities for the US 
Army RAH-66 Comanche helicopter. The EOSS is 
designed to permit the Comanche crew to fly safely at 
extremely low altitudes, even in darkness and poor 
weather, and detect targets faster and at greater 
distances than currently fielded EO systems. 

The targeting system consists of a second- 
generation FLIR sensor, high-resolution TV camera and 
laser rangefinder/designator. The system uses a 
unique two bar scan technique to search for airborne 
and ground targets. Target imagery is prioritised 
according to threat potential and stored in computer 
memory, which permits the crew to remask while 
deciding combat tactics. 

The night vision system will permit the pilot to 
manoeuvre safely at nap of the earth altitudes around 
the clock and in poor weather or limited visibility 
caused by smoke, dust or haze. The system is coupled 
to the pilot’s line of sight and provides high-resolution 
day-like imagery at extended ranges using advanced 
focal plane array infra-red technology. 


Specifications 

Weight: 204.1 kg 

Power supply: 270 V DC, 3.4 kW 
Temperature range: —46 to +52°C 
Altitude: up to 9,800 ft 
Wavelength: 

(solid-state TV) 0.65 to 1 um 
(FLIR) 8-12 um 

(laser) 1.06 um (ranging/designation) 
1.54 um (ranging only) 

Reliability: 

(NVPS sensor) 270 h MTBF 
(EOTADS sensor) 125 h MTBF 
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Status 

In September 1991 Lockheed Martin received a con- 
tract from Boeing’s Helicopter Division to build five 
EOSS systems for a demonstration/validation proto- 
type phase. The first EOSS FLIR was completed and 
began testing in 1995. Two prototype EOSS will be built 
and flown in 1998 and six early operational aircraft 
systems will be built and flown starting in 1998. 


Contractor 
Lockheed Martin Electronics & Missiles. 


UPDATED 


LANTIRN System 


The Low Altitude Navigation and Targeting Infra-Red 
for Night (LANTIRN) system consists of two pods: the 
AN/AAQ-13 navigation pod and the AN/AAQ-14 target- 
ing pod. 

LANTIRN provides the means by which F-15E and 
F-16C/D aircraft can penetrate hostile airspace at 
extremely low altitude and high speed, acquire their tar- 
gets and deliver guided and unguided weapons around 
the clock. The initial application was the two-seat 
McDonnell Douglas F-15E fielded by the US Air Force in 
1989. LANTIRN also equips the Lockheed F-16C/D. 
Compatibility of the LANTIRN system with single-seat 
navigation and targeting operations has been demon- 
strated on the F-16. In 1995 the US Navy selected the 
LANTIRN targeting pod for the F-14 Precision Strike 
programme. 

As well as Lockheed Martin, Texas Instruments, 
which supplies the Ku-band terrain-following radar, and 
a number of other companies are involved in the LAN- 
TIRN programme. These include General Motors Delco 
Division, which supplies computers, Sundstrand Aero- 
space, which provides the environmental control and 
Litton Laser Systems, suppliers of the laser designator. 


The system 

The LANTIRN system consists of two separate sets of 
equipment each contained in its own pod, suitable for 
underwing or underfuselage attachment. Either or both 
pods can be carried, depending on the particular mis- 
sion requirement. This option enhances flexibility and 
diminishes support demands. The equipment within 
the pods is supplied by a number of manufacturers, but 
overall responsibility rests with Lockheed Martin as the 
prime contractor. 

The AN/AAQ-13 navigation pod contains a wide field 
of view FLIR unit and a terrain-following radar, together 
with the associated power supply, pod control compu- 
ter and environmental system. FLIR imagery from the 
pod is displayed on a wide field of view holographic 
head-up display developed by GEC-Marconi Avionics. 
This provides the pilot with night vision for safe flight at 
low level. The Texas Instruments Ku-band terrain- 
following radar permits operation at very low altitudes 
with en route weather penetration and blind let down 
capability. 

Both the F-15E and F-16 have fully automatic terrain- 
following with inputs from the navigation pods to the 
digital flight control system in the aircraft. Additionally, 
terrain-following may be accomplished manually by 
means of directive symbology presented to the pilot on 
the HUD. 

The AN/AAQ-14 targeting pod contains a stabilis- 
ation system, wide and narrow field FLIR, Litton Systems 


The LANTIRN navigation pod (left) and targeting pod (right) 
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system under its fuselage 


Inc, Laser Systems Division laser designator/ranger, 
automatic multimode tracker, automatic infra-red Mav- 
erick missile hand-off system, environmental control 
unit, pod control computer, power supply and provision 
for an automatic target recogniser. The targeting pod 
interfaces with the aircraft controls and displays as well 
as the fire control system to permit low-level day and 
night manual target acquisition and semi-automatic 
weapon delivery of guided and unguided weapons. It 
may be configured as a laser designator-only pod, for 
use with laser-guided munitions and conventional 
weapons, by deleting the Maverick hand-off subsys- 
tem. This configuration of the LANTIRN targeting pod 
has been redesignated as Sharpshooter. 

Both pods have environmental control units to 
ensure that their systems will function satisfactorily over 
a wide range of temperatures and flight conditions. Air- 
craft interfaces include a MIL-STD-1553 multiplex data- 
bus, video channels and power supplies. Service 
ground support employs typical three-level mainten- 
ance: organisational, where no special test equipment 
is required; intermediate, which employs automatic test 
equipment and depot servicing. 


Status 

In service on the US Air Force F-15E and F-16C/D and 
with a number of other air forces. In production for the 
US Navy F-14 upgrade. 

The first production navigation pod was formally 
accepted by the US Air Force in April 1987, with the 
final item in the contract delivered in March 1992. US 
Air Force targeting pod deliveries were completed in 
April 1994. International orders now on contract will 
continue production up to the end of 1996, with total 
production of 700 navigation pods and 650 targeting 
pods. 

Latest orders include three targeting pods for Bah- 
rain, 24 navigation and 16 targeting pods for Greece, 23 
navigation pods for Israel, 48 navigation and 48 tar- 
geting pods for Saudi Arabia, 30 navigation and 30 
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This Lockheed Martin F-16D carries both navigation and targeting pods of the Lockheed Martin LA 
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targeting pods for South Korea and 40 navigation and 
20 targeting pods for Turkey. 


Contractor 
Lockheed Martin Electronics & Missiles. 


UPDATED 


Low-Light Level Television 
System 


Lockheed Martin has introduced the Low-Light Level 
TeleVision (LLLTV), a general purpose multirole sys- 
tem. It is designed for maritime surveillance missions 
such as search and rescue, monitoring of territorial 
waters and policing offshore environmental laws. Prin- 
cipal features are high resolution and sensitivity at low- 
light levels and a small (16 mm diagonal) format. It is 
claimed to be capable of resolution densities in excess 
of 30 lines/mm and to have a wide dynamic range, 
which provides useful imagery around brightly lit parts 
of the area surveyed. 

The camera head can be mounted in any attitude and 
is designed for hands-off operation. It uses a 16 mm 
vidicon tube and an 18 mm second-generation hybrid 
photocathode intensifier, which has extended sensi- 
tivity at the red end of the spectrum. 

The system’s electronic unit has a switchable line 
rate of either 525 or 875 lines a frame as standard but 
other line/frame rates are optionally available. Normal 
aspect ratio is 4:3 but a version with an aspect ratio of 
1:1 is also available. Frame rate is 30 Hz. Resolution is 
600 television lines horizontal and the dynamic range 
permits operation at face illumination levels from 0.1 ft 
candle down to starlight conditions. : 

The LLLTV has been chosen by the Spanish Navy for 
a shipboard fire control application. The US Coast 
Guard has also selected an active gated version for 
possible use with its Dassault Aviation HU-25 Guardian 
aircraft, the application being to monitor and police ter- 
ritorial waters. In this configuration the equipment is 
designated AN/ASQ-174 Active Gated TeleVision 
(AGTV) and was flight-tested during 1984/85. 


Specifications 

Dimensions: 

(camera head) 76 x 228 mm 
(electronics unit) 241 x 184 x 165 mm 
Weight: 

(camera head) 1.36 kg 

(electronics unit) 4.54 kg 

Power supply: 28 V DC, 30 W 


Status 
In production and service. 


Contractor 
Lockheed Martin Electronics & Missiles. 
UPDATED 
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Pathfinder Navigation/Attack 
System 


The Pathfinder navigation/attack system uses hard- 
ware derived from the LANTIRN night navigation sys- 
tem (see earlier item). It consists of three LRUs which 
can be integrated into a pod or embedded in the air- 
craft fuselage or pylon. These LRUs are an infra-red 
sensor, power supply and environmental control unit. 
The first two of these LRUs are derived directly from 
LANTIRN but the environmental control unit is smaller 
and lighter, with reduced power requirements. 

As with the LANTIRN navigation pod, Pathfinder ima- 
gery may be presented on a HUD or any other cockpit 
video display. Unlike the navigation pod, in addition toa 
x1 wide field of view it also contains a x3 magnified 
slewable field of view for standoff target acquisition. 

Pathfinder has been demonstrated in a pod on the 
Lockheed F-16, integrated into a pylon on the LTV A-7 
and embedded in the Rockwell B-1B. It is suitable for 
installation on a wide variety of additional aircraft 
including the Northrop F-5, Fairchild A-10, Lockheed 
C-130, Dassault/Dornier Alpha Jet, Dassault Rafale, 
British Aerospace Hawk and Panavia Tornado. 


Specifications 

Dimensions: (length) 1,950 mm, (diameter) 248 mm 
Weight: 90.5 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 2.8 kW 
28VDC,2A 

Field of regard: 77 x 84° 

Field of view: 

(wide) 21 x 28° 

(narrow) 7 x 9° 

Temperature range: —40 to +90°C 

Reliability: 539 h MTBF 


Status 
Egypt has ordered 12 Pathfinder pods for the F-16. 


Contractor 
Lockheed Martin Electronics & Missiles. 


UPDATED 


Sharpshooter Targeting Pod 


Sharpshooter is a derivative of the targeting pod used 
in LANTIRN (see earlier entry). It can be integrated with 
the Pathfinder navigation pod to permit pilots to fly at 
low altitudes in total darkness to the target area. 

Sharpshooter provides round-the-clock targeting 
capabilities through the use of an 200 mm aperture 
infra-red sensor that has a narrow 1.7° field of view and 
a 6° wide field of view. A stabilised line of sight includes 
a 150° look-back angle and continuous roll tracker, 
which can track either stationary or moving targets or 
track a scene using area correlation. The laser desig- 
nator and ranger is boresighted to the centre of the field 
of view of the targeting pod and is programmable for 
coding. 


Status 

Orders include: three for Bahrain; 12 by Egypt for instal- 
lation on F-16; Greece has ordered 16; Israel has 
ordered 30 systems for installation on F-16 and a further 
10 for F-151l; and Saudi Arabia has 48 pods on order for 
F-155. 


Contractor 
Lockheed Martin Electronics & Missiles. 


UPDATED 


Standardised Advanced Infra-Red 
Sensor 


Lockheed Martin has developed the Standardised 
Advanced Infra-Red Sensor (SAIRS) for the US Army 
Center for Night Vision and Electro-Optics at Fort 
Belvoir. Its aim is to provide an improved electro-optics 
system that will detect targets at longer ranges and give 
sharper, more detailed TV-like pictures in total 
darkness. SAIRS may be used both in existing infra-red 
systems and on new aircraft. 


The Lockheed Martin Pathfinder is a FLIR sensor pod derived from the LANTIRN navigation pod 


Status 

In September 1986 Lockheed Martin received a con- 
tract to develop and build a SAIRS prototype. The first 
SAIRS was delivered in 1990 to the US Army for flight 
and ground testing. 


Contractor 
Lockheed Martin Electronics & Missiles. 


UPDATED 


Target Acquisition Designation 
Sight/Pilot Night Vision Sensor 


Lockheed Martin’s Target Acquisition Designation 
Sight/Pilot Night Vision Sensor (TADS/PNVS)_ is 
designed to provide day, night and limited adverse 
weather target information and navigation capability for 
the US Army AH-64A Apache attack helicopter. The 
TADS/PNVS system comprises two independently 
functioning subsystems known as TADS and PNVS. 

TADS provides the co-pilot/gunner with search, 
detection and recognition capability by means of direct 
view optics, TV or FLIR sighting systems which may be 
used singly or in combinations according to tactical, 
weather or visibility conditions. The PNVS subsystem 
provides the pilot with flight information symbology 
which permits nap of the earth contour, on low-level 
flight to, from and in the combat area at altitudes low 
enough to prevent or delay detection by enemy forces. 

TADS consists of a rotating turret, mounted on the 
nose of the helicopter and containing the sensor sub- 
systems, an optical relay tube located at the co-pilot/ 
gunner station, three electronic units in the avionics bay 
and cockpit controls and displays. TADS turret sensors 
have a field of regard covering +120° in azimuth and 
from +30 to -60° in elevation. 

By day, either direct vision or television viewing may 
be used. The direct vision system has a narrow field of 
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view, 3.5° at x18.2 magnification, and a wide field of 
view, 18° at x3.5 magnification. The television system 
provides a narrow field of view of 0.9° and a wide field of 
view of 4°. For night operations the FLIR sensor has 
three fields of view: narrow - 3.1°, medium - 10.2° and 
wide - 50°. 

Once acquired, targets can be tracked manually or 
automatically for autonomous attack with guns, rockets 
or Hellfire anti-tank missiles. A laser may also be used to 
designate targets for attack by other helicopters or by 
artillery units firing the laser-guided anti-armour 
Copperhead shell. 

PNVS consists of a forward-looking infra-red sensor 
system packaged in a rotating turret mounted above 
the TADS, an electronics unit located in the avionics 
bay and the pilot’s display and controls. The system 
covers a field of +90° in azimuth and from +20 to -45° in 
elevation. Field of view is 30 x 40°. 

TADS is designed to provide a backup PNVS cap- 
ability for the pilot in the event of the latter system fail- 
ing. The pilot or the co-pilot/gunner can view, on his 
own display, the video output from either TADS or 
PNVS, raising the probability of mission success. 
Although designed primarily for combat helicopters fly- 
ing nap of the earth missions, PNVS may also be used 
as a single entity in tactical transport and cargo 
helicopters. 

Special attention has been paid to reliability, as has 
the ability to remove and replace units easily and 
rapidly on the flight line. 


Status 

In production. More than 900 sets had been delivered 
to US and foreign customers by June 1995. System 
production funded until May 1996. 


Contractor 
Lockheed Martin Electronics & Missiles. 


UPDATED 


A McDonnell Douglas AH-64A Apache with the Lockheed Martin TADS/PNVS system mounted on the 


nose 
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Advanced Tactical Airborne 
Reconnaissance System Sensor 
Suite 


The Advanced Tactical Airborne Reconnaissance Sys- 
tem (ATARS) sensor suite is a high-resolution, modular, 
integrated day and night, below-the-weather reconnais- 
sance system capable of providing identification quality 
imagery of tactical targets. The system provides real- 
time/near real-time visible and Infra-Red (IR) spectrum 
strip mode imagery for high-speed tactical aerial recon- 
naissance to satisfy deep penetration requirements for 
critical tactical intelligence. Data from the sensors may 
be stored digitally or transmitted for processing on the 
ground. 

ATARS is modular in design, providing flexibility of 
installation internally in a variety of aircraft or in a recon- 
naissance pod. It is equipped with a low-altitude 
electro-optical sensor for dawn to dusk overflight data 
collection, a medium-altitude electro-optical sensor for 
medium-range dawn to dusk standoff operations and 
an infra-red linescanner for both day and night below- 
the-weather reconnaissance. Lockheed Martin Fair- 
child Systems is acting as the reconnaissance systems 
integrator for ATARS, under the prime contractorship 
of McDonnell Douglas. 

A Switchable Main Electronic Unit (SMEU), sensor 
control unit, power supply unit, digital data recorder 
and Reconnaissance Management System (RMS) 
support the sensor suite. The RMS interfaces with the 
host platform and distributes sensor image data to digi- 
tal recorders and cockpit displays and enables 
transmission of imagery. 

A set of common electronic components supports 
the ATARS suite. The RMS provides control of the sen- 
sors, recorders and transmission system, and the flow 
of data throughout the suite and to the cockpit for dis- 
play. The SMEU is common to the medium-altitude 
electro-optic sensor, low-altitude electro-optic sensor 
and AN/AVD-5 long-range standoff sensor. Also com- 
mon to all sensors is the digital data recording system. 

The ATARS sensor suite can be mounted internally 
in aircraft ranging from the RF-4C to Lear 35 or installed 
in pods for aircraft such as the F-16, Mirage and 
Tornado. It can also be configured for UAVs. ATARS 
has been integrated on the F/A-18, RF-4C and F-15. 
Integration on the F-16 is in progress. 


Specifications 

Weight: 163 kg 

Power supply: 28 V DC, 1,776 W 
Altitude: 200-50,000 ft 


Status 
In production for the US Navy and US Marine Corps. 


Contractor 
Lockheed Martin Fairchild Systems. 


UPDATED 


ATARS consists of a number of reconnaissance 


Sensors 


AN/AAQ-23 Electro-Optical/ 
Infra-Red Viewing System 


The AN/AAQ-23 Electro-Optical/Infra-red Viewing Sys- 
tem (EOIVS) provides high-performance day or night 
target acquisition and navigation imagery. The system 
consists of a mid-wave staring array Forward-Looking 
Infra-Red (FLIR) sensor, sensor support electronics and 
video post-processor. Images are displayed on an 875- 
line display with TV compatibility in the cockpit. The 
EOIVS is based on an advanced development staring 
infra-red focal plane which uses a platinum silicide 
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substrate. The focal plane array, measuring 640 x 480 
pixels, has two fields of view, with the narrower field 
used for target acquisition. 


Specifications 

Weight: 43 kg without gimbal 

Power supply: 115 V AC, 400 Hz, 3 phase, 208 W 
Optics: Dual field of view f/1.6 fixed focus 


Status 

The EOIVS is designed to improve the reliability and 
maintainability of navigation systems for the B-52 fleet. 
The system could also be integrated on the B-1B. A 
derivative of the sensor is available for other military 
and commercial aircraft. Production deliveries began in 
March 1996. 


Contractor 
Lockheed Martin Fairchild Systems. 


UPDATED 


AN/AVD-5 Electro-Optical 
Reconnaissance Sensor System 


The AN/AVD-5 is a high-resolution long-range recon- 
naissance system designed to provide identification of 
tactical targets at ranges beyond 75 km. The sensor 
has a 1,676 mm focal length, f/5.5 reflective lens cou- 
pled with a 12,000 pixel array which has sufficient sensi- 
tivity to capture near real-time imagery and provide 
haze penetration. The AN/AVD-5 has five modes of 
operation which can be optimised for coverage, resol- 
ution or stereo and used in both manual or automatic 
scan. 

The AN/AVD-5 is modular in design, providing flexi- 
bility in installation in a variety of aircraft or in a recon- 
naissance pod on fighter aircraft. The system consists 
of an imaging LRU, sensor control unit, power amplifier 
unit, junction box and interconnecting cables. Addition- 
ally, it utilises a reconnaissance management system, a 
switchable main electronics unit and a digital recorder, 
all of which are common to the ATARS suite (see earlier 
item). The digital imagery from the sensor is capable of 
transmission for processing in a ground exploitation 
system. 


Specifications 

Dimensions: 

(imaging unit) 130.1 x 50.8 x 50.8 mm 

Weight: 310.7 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 362 W 
28 V DC, 799 W 

Range: 4.8-80.5 km 


Status 
Production systems are being shipped under a US Air 
Force Contract. 


Contractor 
Lockheed Martin Fairchild Systems. 


UPDATED 


The AN/AVD-5 electro-optical reconnaissance sensor system 


AN/AXQ-16(V) Cockpit Television 
Sensor 


The AN/AXQ-16(V) cockpit television sensor allows 
recording of real-time gunsight, HUD symbology, instru- 
ment panels and audio in fighters, tactical strike aircraft 
and commercial aircraft. The camera can also drive a 
monitor to provide real-time displays for the second crew 
member in a two-seat aircraft. It is a small solid-state TV 
camera configured to meet customer requirements. 

The camera uses a charge-coupled device for high 
sensitivity and dynamic range. The principle optical 
element is a 17mm, f/1.2 lens with automatic iris 
control capable of operating at low-light levels. 

The system can replace existing film cameras or 
interface with any HUD. It is a form, fit, function replace- 
ment for existing monochrome cameras. Event mark, 
BIT, configuration control and environmental require- 
ments have been incorporated into the design. 


Specifications 

Dimensions: specific to requirements 

Weight: <1.36 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 20 W 
Lens: various 

Sensor: 768 x 494 pixels 

Refresh rate: 30 frames/s 

Line rate: 2:1 interface 

Reliability: 32,000 h MTBF 


Status 

In production. The television sensor has been tested 
and fielded in several US Air Force, US Navy and foreign 
military tactical aircraft and is specified for the McDon- 
nell Douglas F-15 and F/A-18. Loral has delivered over 
16,000 cameras in 28 different configurations. 


Contractor 
Lockheed Martin Fairchild Systems. 
UPDATED 


Colour Cockpit TV System 


The colour cockpit TV system is designed for airborne 
colour video recording, including HUD and gunsight 
recording, multifunction display recording, flight test 
instrumentation and mission strike recording. It can 
also be used as a UAV sensor. 

It features a miniature camera, solid-state automatic 
electronic exposure control, a dynamic range of 12,000 
to 1, optional boresight preset at the factory to within 
0.56 mrad for a field of view of 16 x 20°, event mark 
and multiplexing of alternative signals. It is capable of 
external synchronisation. 


Status 
Currently in production for the F/A-18; recently 
selected as a preferred spare on the F-16. 
Contractor 
Lockheed Martin Fairchild Systems. 

UPDATED 


1995 


ee 


Sl tl ia 


—— 


The Lockheed Martin Fairchild Systems AN/AXQ-16(V) cockpit television sensor is available in a large 


number of configurations 


SU-172/ZSD-1(V) Medium-Altitude 
Electro-Optical Sensor 


The Medium-Altitude Electro-Optical Sensor operates 
from 2,000 to 25,000 ft with a 22° narrow field of view 
12 in (304.8 mm) focal length, f/5.6 lens for daylight 
operations. It is designed for medium-altitude tactical 
airborne reconnaissance penetration and standoff 
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missions. High-resolution imagery is captured on a 
12,000, 10 x 10 um pixel CCD. 

The SU-172/ZSD-1(V) is designed with emphasis on 
an integrated system approach to reduce life cycle 
costs. The sensor is automated to reduce aircrew 
workload and for use in UAVs. Stabilisation allows 
for target tracking in the presence of aircraft 
manoeuvres. 
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Specifications 

Dimensions: 

(imaging unit) 511 x 381 x 330.2 mm 
Weight: <62.14 kg 

Power supply: 28 V DC, 440 W 
Altitude: 2,000-25,000 ft 


Status 
In production for the US Navy and US Marine Corps. 


Contractor 
Lockheed Martin Fairchild Systems. 


UPDATED 


SU-173/ZSD-1(V) Low-Altitude 
Electro-Optical Sensor 


The SU-173/ZSD-1(V) Low-Altitude Electro-Optical 
(LAEO) sensor operates from 200 to 3,000 ft with a low 
distortion 140° wide field of view and vertical or forward 
oblique fixed focus. The sensor provides high- 
resolution visible spectrum imagery for high-speed, 
low-altitude area coverage for tactical reconnaissance 
missions. 

The SU-173/ZSD-1(V) consists of a sensor and elec- 
tronics unit that collect imagery, provide roll correction 
of imagery and perform preliminary image processing 
and output digital image data. The low-altitude sensor 
system has been designed to be flexible and respon- 
sive to both mission and platform tailoring. The system 
may be internally mounted in manned aircraft such 
as the RF-4C/E or F/A-18(RC) or pod-mounted in the 
F-14, F-16, Tornado, Mirage, Jaguar and JAS 339, in 
addition to being configured for unmanned aerial 
vehicles. 


Specifications 

Dimensions: 

(imaging unit) 284.5 x 121.9 x 363.2 mm 
Weight: <24.5 kg 

Power supply: 28 V DC, 231 W 
Altitude: 200-3,000 ft 


Status 
In production for the US Navy and US Marine Corps. 


Contractor 
Lockheed Martin Fairchild Systems. 


AN/AAD-5 Infra-Red 
Reconnaissance Set 


The AN/AAD-5 is a dual field of view high-performance 
infrared reconnaissance system which scans the 
terrain beneath an aircraft’s flight path. The system 
consists of seven LRUs: the receiver, recorder, film 
magazine, control indicator, infra-red performance 
analyser, cooler and power supply. These units may be 
as much as 6 m apart, although the film magazine must 
remain coupled to the recorder. 

The receiver, which scans the traversed terrain and 
converts the received IR radiation into electrical sig- 
nals, includes the scanning optics, cooler cryostat, two 
12-element detector arrays, 24 preamplifiers and the 
associated buffer electronics. The detector arrays are 
Mercury Cadmium Telluride (MCT) photoconductors 
which are sensitive to infra-red radiation in the 8-14 um 
waveband. One array is used for the wide field of view 
and the other for narrow field of view. The receiver also 
contains the spin motor regulator and an encoder to 
provide system timing pulses to the recorder. 

The recorder converts the video signals and time 
pulses from the receiver into the information required to 
produce a film record. It consists of a CRT, recording 
optical components, video and sweep electronic cards, 
digital timing circuits, a high-voltage power supply, film 
speed control circuits and an auxiliary data annotation 
set. 

Received infra-red energy is reflected through an 
optical scanner system and focused on two detector 
arrays enclosed in a vacuum-sealed Dewar chamber. 
These arrays are maintained at a temperature of 
approximately 80°K by a cryostat which is part of a 
closed-cycle nitrogen system inserted into the Dewar. 
The different sized 12-element detector arrays convert 
received infra-red energy into electrical signals. 


The analogue voltage representing the Velocity/ 
Height (V/H) ratio determines the number and type of 
detectors to be used. At a low V/H ratio the small area 
array yields better resolution which improves high- 
altitude sensor performance and provides a better 
scale for image interpretation. At high V/H ratios the 
large area array is used to meet the higher data rate. 
The V/H ratio also determines the number of detectors 
used in each array, from a minimum of one to a maxi- 
mum of 12, and establishes the optimum number of 
overlaps. 

Detector signals are processed into a video format 
which is displayed as an intensity modulated trace ona 
5 in(127 mm) multibeam CRT in the system’s recorder. 
The CRT image is optically coupled to the film maga- 
zine and recorded on moving film at a speed which is 
also controlled by the V/H ratio analogue voltage. The 
system compensates for aircraft roll by using inputs 
from the INS. 

The high-resolution beam CRT provides spatial cor- 
respondence between the readout and the detector 
array. It also affords flexibility in the selection of field of 
view options. The CRT is of a ruggedised type suitable 
for airborne applications. 

An autofocus opto-electronic subsystem is used to 
maintain optimum focus in the electronic optics of the 
multibeam CRT. It maintains correct spot brilliance on 
the faceplate and provides a sensor for the built-in 
checkout system which monitors performance of the 
display. A recorder head assembly for the auxiliary data 
annotation set is also provided. 

The cryogenic refrigerator compressor receives gas- 
eous nitrogen from the receiver cryostat, compresses it 
to approximately 2,200 Ib/sq in and returns it to the 
cryostat for expansion to a liquid state. The compressor 
contains a motor, turn-on relays, fans, adsorber and 
safety thermostats. 


An improved version, the AN/AAD-5(RC), is derived 
from the AN/AAD-5. The AN/AAD-5(RC) imaging pro- 
cess is identical to that of the AN/AAD-5. The receiver is 
two-thirds the size of the AN/AAD-5 receiver and uses 
an integral 0.25 W split-Stirling miniature cryogenic 
refrigerator. This eliminates the separate cryogenic 
cooler LRU, as well as the need for the nitrogen supply 
tanks carried on board the aircraft. 

In addition to improvements in size, weight, power 
consumption, reliability and supportability, the AN/ 
AAD-5(RC) has been developed for rapid insertion into 
the tactical reconnaissance community by remaining 
highly compatible with the original AN/AAD-5. Imagery 
produced by the two systems is virtually identical and 
the AN/AAD-5(RC) operates in the same manner and 
meets all AN/AAD-5 performance specifications. 

While the effective receiver aperture has been 
reduced, the imaging performance has been kept 
equal to that of the AN/AAD-5 receiver through 
improvements in the infra-red detector performance. 
The same materials have been used in the scaled 
receiver. The spin mirror shaft encoder has not been 
scaled because of the need to maintain scan position 
accuracy. The scaling has resulted in a smaller, lighter 
and more reliable receiver. 

The AN/AAD-5(RC) preamplifier assembly has also 
been upgraded. The role of the preamplifiers in the sig- 
nal processing sequence is to boost the signal immedi- 
ately after the detectors convert IR energy to analogue 
signals. Previously, preamplifiers occupied a significant 
portion of the receiver envelope. The AN/AAD-5(RC) 
hybrid monolithic preamplifier assembly occupies a 
smaller volume than the existing AN/AAD-5 set and 
provides higher reliability and maintainability. 

Various electro-optical output options are available 
for both AN/AAD-5 and AN/AAD-5(RC) equipped 
systems. Upgrades using the Lockheed Martin IR 
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linescanner real-time display system can add a cockpit 
real-time display with onboard video recording, with an 
optional datalink to ground stations, while maintaining 
the current film system operation. 


Specifications 

Dimensions: 

(receiver) 460 x 380 x 330 mm (AN/AAD-5) 
430 x 345 x 279 mm (AN/AAD-5(RC)) 
(recorder) 410 x 580 x 230 mm 

(magazine) 380 x 180 x 250 mm 

(control indicator) 150 x 100 x 80 mm 
(cooler) 410 x 20 x 300 mm 

(analyser) 150 x 50 x 300 mm 

(power supply) 250 x 430 x 280 mm 
Weight: 

(AN/AAD-5) 130 kg 

(AN/AAD-5(RC)) 63.2 kg 

Power supply: 115 V AC, 400 Hz, 725 VA nominal 
28 V DC, 118 W nominal 

Magazine capacity: 

106 m (conventional film) 

213 m (thin-based film) 


Status 

In service with the US Air National Guard in the RF-4C 
and the US Navy in the F-14 TARPS. Also used by a 
number of foreign air forces including Australia for the 
RF-111 and Germany, Greece, Korea, Spain and 
Turkey for the RF-4. Over 600 AN/AAD-5 systems and 
168 AN/AAD-5(RC) systems have been delivered. The 
AN/AAD-5(RC) is still in production. 


Contractor 
Lockheed Martin SAR Imaging Systems. 
UPDATED 


D-500 Infra-Red Linescanner 


The D-500 Infra-Red LineScanner (IRLS) is an 
advanced version of the AN/AAD-5 IRLS in service with 
the US military and several foreign armed forces. The 
D-500 is designed for pod, small aircraft and UAV appli- 
cations and can fit within a 15 in diameter envelope so 
that it can be installed in all but the smallest pods. Its 
performance is the same as that of the AN/AAD-5. In 
addition to meeting the AN/AAD-5 film performance 
specification, the D-500 incorporates electronic 
oblique standoff viewing, BIT, videotape recording, 
real-time display and a datalink capability. 

The D-500 consists of four basic LRUs: the receiver 
in which the IR image is formed at the Cadmium Mer- 
cury Telluride (CMT) detector array, the film recorder 
on which a visible image is formed through a CRT trace 
from the detector signal, the film magazine and a power 
supply. The intensity modulated CRT trace is coupled 
by a fibre optic faceplate to the recording film on which 
the image is composed on a line-by-line basis. The 
detector is composed of two linear arrays of 12 detec- 
tors, each aligned in the direction of flight. One to 12 
detectors are used for recording, depending on the Vel- 
ocity/Height (V/H) profile of the aircraft. The signal from 
the receiver is used to drive a 12-beam CRT which 
sweeps the signal on to film, mimicking the fashion in 
which the signals are received through the scan mirror 
at the detector. The scene sensed by the instrument 
can have a large intrinsic dynamic range which is first 
limited by the detectors to 12 bits. The range of levels 
displayed on the film is reduced below this by both the 
limited dynamic range of the CRT and by the film itself. 
This range is typically in the order of 5 bits or 32 grey 
levels in the film image. 

The only major differences, other than size, between 
the AN/AAD-5 and the D-500 in the imaging process 
are the CRT/film coupling and the video electronics 
package. 

Both optical efficiency and bulk have been improved 
by replacing the AN/AAD-5 CRT relay lens with the fibre 
optic faceplate CRT. The option for EO image record- 
ing was accommodated by integrating the video elec- 
tronics with the receiver LRU. The D-500 fibre optic 
faceplate CRT eliminates the need for the relay lens. 

In addition to these improvements, the D-500 has 
been developed for rapid insertion into tactical recon- 
naissance aircraft by remaining highly compatible with 
the AN/AAD-5(RC). Externally, the LRUs have been 
modified, yet internally some 80% of components are 
identical. The D-500 receiver has been reduced in size 
and weight, compared to the AN/AAD-5, while the orig- 
inal image quality specifications have been maintained. 


The recorder and film magazine sizes have been 
reduced to complement the smaller receiver. The 
preamplifiers have monolithic hybrid circuitry. 

While the effective receiver aperture has been 
reduced, the imaging performance has been kept 
equal to that of the AN/AAD-5 through improvements in 
the infra-red detector. The D-500 can be operated as an 
EO videotape recording and/or film image generating 
system. The recorder and film magazine can also be 
remotely located in a ground station to provide the mis- 
sion hard-copy database. Options for the D-500 include 
videotape recording, on aircraft real-time display and 
datalink capability. 

The D-500 is electronically roll corrected. Up to +20° 
of roll can be corrected in both the wide and narrow 
modes. The automatic roll correction is accomplished 
by shifting a display unblank pulse within the 180° tim- 
ing window provided by each facet of the scan mirror. 
The display unblank pulse gates out the proper section 
of data from the number of degrees of video collected 
during a scan line. 


Contractor 
Lockheed Martin SAR Imaging Systems. 
UPDATED 


Helicopter Infra-Red Navigation 
System 


The Helicopter Infra-Red Navigation System (HIRNS) is 
a low-weight television-compatible FLIR designed to 
aid navigation by day and night. The sensor head is inte- 
grated with a Ferranti steerable two-axis unstabilised 
platform. 

A serial scanning thermal imager is used because 
balancing of amplifiers is not required to provide a high- 
resolution display. It also has the advantage of simpler 
processing electronics, while DC restoration ensures a 
bloom-resistant image and clear horizon definition. 
Energy from the scene is scanned horizontally with a 
continuously rotating eight-faceted mirror, while a flat 
nodding mirror carries out vertical scanning. The out- 
put signal from the SPRITE detectors is amplified and 
processed to provide gain and level control and is then 
displayed in a standard TV format. 

The system may be linked with an Integrated Helmet 
And Display Sighting System (IHADSS) to allow the 
crew to perform nap of the earth missions. 


Specifications 
Weight: 

(FLIR) 6.35 kg, 

Field of regard: 
+130° (bearing) 

+20 to -60° (elevation) 


Status 
In service on the Agusta A 129 helicopter. 


Contractor 
Lockheed Martin SAR Imaging Systems. 


VERIFIED 


The Lockheed Martin helicopter infra-red night 
system housed in a lightweight two-axis gimballed 
dome 


Infra-Red Imaging System 


The Infra-red Imaging System (IIS) is a near real-time, 
180° field of view, high-resolution IR linescanner sys- 
tem developed for the German Air Force Tornado ECR 
aircraft. The system consists of five interactive units. 
Two of these units, the Recorder/Film Processor Unit 
(R/FPU) and the Scanner Receiver Unit (SRU) are prod- 
uced by Lockheed Martin. These two units provide the 
infra-red detection and recording functions of the sys- 
tem. The other three units, the control, display and inter- 
face units, are produced by Honeywell Sondertechnik. 

The SRU, used to detect horizon-to-horizon infra-red 
radiation emanating from the terrain, senses medium 
band infra-red radiation and converts it to 12 parallel 
video signal channels. SRU electronics provide a con- 
stant resolution footprint of the target, regardless of 
scan angle, throughout the widest practical ground 
coverage. These electrical signals are then sent to the 
R/FPU. The SRU is controlled by digital commands 
from the control unit, which are sent via the aircraft 
databus. 

The SRU can be broken down into eight functional 
groups. The spin mirror group performs optical scan- 
ning of the IR scene. The IR sensor and amplifier group 
collect the IR energy of the scanned scene. The chan- 
nel processor group performs the initial amplification 
and processing of the 34 preamplified detector signals. 
The mapping group processes signals from the 
channel processor group and combines them into 12 
parallel video signals. The delay buffer and timing 
group provides proper timing for the 12 video channels 
and generates the file video output. The gyro and elec- 
tronics group provides the roll compensation for main- 
taining the stability of the scanned imagery. The BIT 
and control group provide the token ring bus interface, 
central processing for the SRU and BIT circuitry. The 
video group provides the video output. 

Only 12 infra-red signal channels, video sync signals 
and roll sensor data are passed directly between the 
SRU and the R/FPU. The modular design concept is 
carried out within each unit in order to simplify mainten- 
ance and logistics. 

The function of the R/FPU is to receive and process 
the video signals from the SRU, provide the aircraft 
crew with the ability to view the imagery in near real time 
and produce a permanent film record of the IR imagery 
scanned by the SRU. 

A precision CRT converts the amplitude modulated 
video signals to intensity modulation of the CRT beam 
as it sweeps across the tube face in synchronism with 
the rotation of the spin mirror in the SRU. An autofocus 
detector and focusing circuit measure the intensity of 
the beam and automatically correct the focus. The film 
is exposed by the variable intensity CRT beam as it 
moves in front of the faceplate. Annotation data, 
obtained from the aircraft via the databus, is applied to 
the film at proper time intervals. 

The dry process film is developed within the R/FPU 
for onboard viewing. The film moves, at constant 
speed, between a rotating drum and a heated shoe. A 
servo-controlled heater inside the shoe maintains the 
temperature at 130°, the level required for the dry pro- 
cess chemicals on the film to be activated by the heat, 
thus developing the film on board the aircraft. 

Processed film is temporarily stored on the film 
manipulator. The film storage mechanism consists of 
two concentric powered drums on which the film is 
wound or unwound as required, to place the desired 
portion of the film in the viewing area. Each drum is con- 
trolled separately so that newly processed film can be 
wound on to the manipulator as it accumulates, while 
previously stored film is being wound back on to the 
manipulator as the operator commands viewing of 
earlier images. 

As the film leaves the manipulator, it passes over a 
light table. This electroluminescent panel causes the 
image on the film directly above it to be projected on to 
the lens of a TV camera. The camera output is dis- 
played on the operator’s console. The operator can 
view any part of the exposed film. When previously 
exposed film is to be viewed, it is rerolled from its 
storage spool, moved back across the light table for 
viewing and temporarily stored on one of the two film 
manipulator drums. This action does not prevent newly 
exposed film from being stored on the other drum. 

Selectable lenses give the TV camera three fields of 
view, effectively a zoom capability as the film is being 
viewed. Areas of interest on the film may be marked 
during viewing so that they may be quickly located at a 
later time. 


A 107 mm reel of unexposed dry process film is avail- 
able to the R/FPU. The film is provided at the correct 
time and speed for exposure by the CRT. The exposed 
film is stored on a separately controlled take-up reel. 


Specifications 

Dimensions: 

(SRU) 520.7 x 381 x 509.8 mm 
(R/FPU) 600 x 640 x 476 mm 
Weight: 

(SRU) 53 +2 kg 

(R/FPU) 87 kg 


Status 
In service on the German Air Force Tornado ECR. 


Contractor 
Lockheed Martin SAR Imaging Systems. 


UPDATED 


Infra-Red Linescanner Real-Time 
Display System 


The IRLS Real-Time Display (RTD) system is a group of 
off-the-shelf LRUs that, when attached to a properly 
configured linescanner, willl produce an instantly avail- 
able video display of IR images. The RTD system is 
designed to accept the analogue outputs from the AN/ 
AAD-5, AN/AAD-5(RC), D-500 and ATARS IRLS. 

With the RTD system, detected IR energy may be 
viewed within milliseconds of occurrence. The real-time 
imagery may be viewed on board the aircraft or via data- 
link at a remote site, depending on the mission require- 
ments. The RTD display video may be recorded by a 
VTR or normal film recording may be performed inde- 
pendently; the modified RS-170 EO output can easily 
be datalinked. 

Preamplified IR detector signals from the IRLS are 
converted into a modified RS-170 format of either 4.5 or 
9.5 MHz bandwidth, depending on the IRLS. This modi- 
fied RS-170 data is then passed to both the scan con- 
verter and the VTR. If the VTR is set to record, the 
modified RS-170 will be captured on videotape. The 
scan converter reformats the modified RS-170 data to 
fit on a standard 512 x 512 pixel display. 

The scan converter stores one complete frame of a 


video image. It selects portions of the formatted video — 


frames, adds the proper timing signals and sends the 
resultant raster formatted video standard RS-170 to the 
TV display for viewing. Under control of the operator, 
the TV display may show the entire image at lower resol- 
ution or portions of the display at higher resolution. 
When higher resolution is displayed, only a portion of 
the total frame is displayed. 

Circuits within the scan converter respond to inputs 
from the control unit to select the portion of the video 
scene to be displayed. The VTR is also controlled by 


the control unit with the signals between the two units 
travelling via the scan converter LRU. 

For display of real-time IR images, the IRLS analogue 
output is connected directly to the scan converter LRU. 
Circuits within the scan converter strip excess infor- 
mation from the video inputs and store the result in one 
of two 16 kbyte frame buffers. To accommodate the 
display size, data from each 16 by 16 group is averaged 
and sent to the TV display as a single pixel. Astep zoom 
mode is provided to allow display of portions of the 
frame at progressively higher resolution to full 
resolution. 

Inputs from the control unit determine the portion of 
the video image that will be displayed when the higher 
resolution display is selected. At each of the zoom 
levels, the number of bytes averaged to produce a pixel 
is reduced to one quarter of its previous value, 
simultaneously increasing the resolution and reducing 
the amount of the overall image displayed. At the high- 
est level of full resolution, each byte controls a pixel but 
only Ya of the original frame image is displayed. 

The VTR LRU records the full resolution modified 
RS-170 produced by the IRLS and plays back 
previously recorded IR imagery to the scan converter. 

The VTR provides a pass-through connection for the 
video signals so that they will be passed along to the 
scan converter whether the VTR is recording or not. 
The only condition in which IRLS signals are not con- 
nected to the scan converter is when the VTR is in play- 
back mode and its output is being sent to the scan 
converter. In this case, all IRLS outputs are ignored and 
incoming IR data is lost during the period. 

The VTR is remotely controlled from the hand con- 
troller LRU via a microprocessor in the scan converter 
LRU. The remote-control interface of the VTR accepts 
control inputs on four lines, in binary format, and 
provides four status signals. 

Switches on the joystick of the optional hand control 
LRU control all real-time display functions by controll- 
ing the microprocessor in the scan converter. Switch 
data is coded and transmitted to the scan converter 
as aserial data stream in RS-232 format. The analogue 
reticule control output is digitised and transmitted 
to the scan converter via the same RS-232 connection. 
If available, existing aircraft controllers can be used. 

The optional CRT display is a video display terminal 
which has been ruggedised for use in the airborne 
environment. It accepts inputs with frame and line sync 
signals incorporated in the video format. From these 
inputs it produces an image display with a 4:3 aspect 
ratio. The portion of the IRLS scanned scene which is 
displayed can be varied by the operator using joystick 
controls. Because the output of the scan converter is 
RS-170, existing compatible aircraft displays can be 
used. 


Specifications 
Dimensions: 
(scan converter) 570 x 258 x 194 mm 
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(CRT display LRU) 279 x 254 x 203 mm 
(VTR LRU) 420 x 260 x 168 mm 

(hand control unit LRU) 76 x 76 x 152 mm 
Weight: 

(scan converter) 18 kg 

(CRT display LRU) 5.6 kg 

(VTR LRU) 12.5 kg 

(hand control unit LRU) 0.9 kg 


Status 
In service on Egyptian Air Force Beech 1900 aircraft. 


Contractor 
Lockheed Martin SAR Imaging Systems. 
UPDATED 


Stabilised Thermal Imaging 
System 


The low-cost, high-performance Stabilised Thermal 
Imaging System (STIS) satisfies the surveillance and 
navigation requirements of fixed-wing aircraft, helicop- 
ters and UAVs. 

STIS features the Loral Mini-FLIR which, with two bar 
SPRITE detector, is a serial scanning IR sensor incorp- 
orating DC-restored electronics for a crisp, bloom-free 
display. STIS is designed in modular style. The stan- 
dard modules consist of the miniature FLIR scanner, 
the split-Stirling cooler, the focal plane/preamplifier 
assembly and the monolithic electronics. 

The Mini-FLIR provides a TV-compatible output, mak- 
ing it suitable for a wide variety of displays. The stabil- 
ised thermal imaging system incorporates a three field 
of view telescope and is mounted in a stabilised inner 
gimbal capable of providing smear-free imagery in a 
dynamic environment. 

Available options for STIS include an autotracker, 
laser rangefinder, low-light level TV camera and an 
alphanumeric display. 


Specifications 

Dimensions: 508 x 355 mm diameter 

Weight: less than 34 kg 

Waveband: 8-12 um nominal 

Field of view: 

(wide) 20 x 30° (x1.2) 

(medium) 7.2 x 10.8° (x3.3) 

(narrow) 2 x 3° (x12) 

Video format: RS-170, TV-compatible, CCIR option 


Status 

In service on Dornier 228 aircraft, Eurocopter Super 
Puma helicopters, Skyeye RPVs and various other 
helicopters and RPVs. 


Contractor 
Lockheed Martin SAR Imaging Systems. 
UPDATED 


Gated Laser Illuminator for Night 
Television 


The Gated Laser Illuminator for Night Television 
(GLINT) employs the same laser diode technology as 
the LTD/R (see next item) to produce a spotlight for 
night operations. GLINT is synchronised with a low-light 
level camera to provide the AC-130U Spectre operators 
with clear pictures on a pitch black night and sends a 
virtually invisible beam of laser light to illuminate 
ground scenes. 


Status 
In production for the AC-130U Spectre all light level 
television system. 


Contractor 
McDonnell Douglas Electronic Systems Company. 


UPDATED 


Laser Target Designator/ 
Rangefinder 


The Laser Target Designator/Rangefinder (LTD/R) pro- 
vides range data for gunfire accuracy and gives a laser 
spot for smart weapons to use as a beacon. The laser is 
a diode-pumped solid-state laser which uses air-cooling 
and high-efficiency laser diodes. The LTD/R is smaller 
in size and weight and is more reliable and efficient than 
conventional flashlamp-pumped systems. 


Status 
In production for the US Air Force AC-130U Spectre all 
light level television system. 


Contractor 
McDonnell Douglas Electronic Systems Company. 


UPDATED 


AN/AAS-40 Seehawk Forward- 
Looking Infra-Red System 


The AN/AAS-40 Seehawk is a thermal imaging system 
using US Department of Defense common module 
FLIR components to provide high-resolution imagery. 
Designed for an aircraft or surface vessel, the system’s 
Current principal application is aboard a US Coast 
Guard Sikorsky HH-52A helicopter serving the primary 


role of search and rescue, law enforcement, maritime 
environmental control, marine and border control and 
navigational assistance. It is also installed on the 
Northrop Grumman S-2(T) ASW aircraft. 

The Northrop Grumman AN/AAS-40 Seehawk light- 
weight FLIR system consists of a turret assembly, the 
control electronics unit and the power supply unit. FLIR 
imagery is fed to the cockpit-mounted display. An auto- 
matic scan capability provides constant search 


coverage in elevation and azimuth. The autosearch 
mode is enhanced by inclusion of automatic lock on 
which reacts to either large or small targets, as selected 
by the operator. 

The Seehawk system has successfully completed 
two years’ service aboard a Beech 200T aircraft. The 
system was fully operational in conjunction with the 
other onboard avionics systems, demonstrating | 
maritime patrol, surveillance and reconnaissance 
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The AN/AAS-40 Seehawk FLIR on the US Coast 
Guard HH-52A helicopter 


applications. The latest generation AN/AAS-40 
Seehawk was installed aboard a modified Sikorsky 
S-76 helicopter used as a demonstrator in support of 
the US Army RAH-66 Comanche programme. 


Status 
In production for the US Coast Guard HH-65A Dolphin 
helicopter and the Grumman S-2(T) ASW aircraft. 


Contractor 
Northrop Grumman Corporation. 


AN/ASX-1 Target Identification 
System Electro-Optical 


The AN/ASX-1 Target Identification System Electro- 
Optical (TISEO), is a television-based, passive, daytime 
automatic target acquisition and tracking system. Com- 
prising a high-resolution closed-circuit television sensor 
combined with a two fields of view telescope, TISEO is 
mounted on the port wing leading edge of many US Air 
Force McDonnell Douglas F-4E Phantoms to enable the 
crew to recognise and identify targets at long range. 


Specifications 

Dimensions: 

(television camera assembly) 813 (length) x 229 mm 
(diameter) 

Weight: 26 kg 

Field of view: 

(wide) 1.4° 

(narrow) 0.44° 


Status 
In service. 


Contractor 
Northrop Grumman Corporation. 


UPDATED 


AN/AVQ-27 Laser Target 
Designator Set 


The AN/AVQ-27 designator has been developed for 
installation aboard two-seat F-5B and F-5F aircraft and 
can also be fitted in other two-seat aircraft. Several cus- 
tomers have selected the system, which permits target 
designation during operations using laser-guided 
munitions. 

The system is installed in the rear cockpit, and can be 
removed when not required. The installation consists of 
a high-power laser, stabilised direct view optics with 
two fields of view and a 16 mm recording camera. The 
designator set package is only 100 mm wide and fits on 
the lower canopy rail, maintaining ejection-seat clear- 
ance and not interfering with other cockpit functions. A 
viewfinder/sight swings across into the pilot’s field of 
view, enabling the crewman to track targets. This can 
be conducted manually, using a two-axis hand control- 
ler, and with rate or rate-aided tracking modes. The 
front cockpit is fitted with sight and canopy markings 
which allow the pilot to assist the crewman in initial 


The AN/AVQ-27 laser target designator set 


target acquisition and then maintain the target within 
the field of view. One-hand operation is claimed. 
Normal operations would call for designation by one 
aircraft, with weapon delivery conducted by an 
accompanying aircraft. 

A laser target designator pod for single-seat aircraft 
is in development. 


Status 
In production and service. 


Contractor 
Northrop Grumman Corporation. 


AN/AXX-1 Television Camera Set 


The AN/AXX-1 Television Camera Set (TCS) is the US 
Navy’s version of the US Air Force’s AN/ASX-1 TISEO 
but offers enhanced capabilities. It is a passive, day- 
time, automatic search and acquisition system which 
can be either manually operated or slaved to an air 
interception radar. The system not only acquires tar- 
gets automatically, but presents multiple fields of view 
and is operational on US Navy Grumman F-14A aircraft. 


Status 
In service on F-14. 


Contractor 
Northrop Grumman Corporation. 


UPDATED 


Helicopter Night Vision System 


Northrop Grumman has designed and integrated a 
Helicopter Night Vision System (HNVS) to a Sikorsky 
detailed specification and is now the major subsystem 
integration contractor for the system being developed 
by Sikorsky Aircraft. This system is being installed in 
CH-53 Super Stallion transport helicopters for use on 
low-level tactical missions in adverse weather con- 
ditions. The system is based on equipment similar to 
that Northrop Grumman installed on 10 AH-1S helicop- 
ters which were used as surrogate trainers for AH-64 
pilots. 

The system includes a data entry panel, master con- 
trol assembly, the Honeywell Integrated Helmet And 
Display SubSystem (IHADSS) and control panel, video 
monitor/recorder and control panel, power distribution 


The AN/AXx-1 TCS system installed in a US Navy F-14 


at 
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The Northrop Grumman sensor suite installed in the mast-mounted sight of a US Army OH-58D helicopter 


unit, heater/filter assembly, system control electronics, 

vapour cycle unit, symbology generator, multiplexing 

remote terminal, control grips and the Lockheed Martin 
Pilot Night Vision System (PNVS). 

The PNVS is a thermal imaging system which 
optically senses the heat emitted by objects and 
converts it into video image for display to the pilot and 
co-pilot. The PNVS, mounted as a turret on the chin of 
the CH-53E, is controlled by the IHADSS worn by 
the pilot or co-pilot. The IHADSS monitors head 
position and converts head movement into azimuth 
and elevation commands which are sent to the PNVS. 
Video from the turret is displayed and flight symbology 
is overlaid on the cockpit displays, allowing either the 
pilot or the co-pilot to fly the aircraft in a head-up 
attitude. 


Status 
In production and in service. 


Contractor 
Northrop Grumman Corporation. 


UPDATED 


Mast-Mounted Sight Sensor Suite 


Northrop Grumman is producing the sensor suite for 
the mast-mounted sight of the US Army’s Bell OH-58D 
helicopters. The suite, which is integrated in the heli- 
copter by McDonnell Douglas, consists of a FLIR, a day 
television sensor, laser rangefinder/designator, an 
advanced digital tracker and an automatic boresight 
device. 

The mast-mounted sight has also been installed in 
US Navy ships. 


Status 
In production. 
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Contractor 
Northrop Grumman Corporation. 


Obstacle Avoidance System 


Northrop Grumman, in conjunction with the US Army, is 
developing an Obstacle Avoidance SYStem (OASYS) to 
provide obstacle detection and situational awarenesss 
for helicopter low-altitude flight operations, enabling 
US Army helicopter pilots to fly at very low altitudes and 
avoid obstacles such as wires, cables, towers, trees 
and terrain features. 

The OASYS uses a solid-state laser diode radar to 
detect wires, towers, poles and antennas. The laser, 
along with a rotating holographic scanner, generates a 
wide area scan in front of the helicopter. OASYS can 
detect 25 mm wires at ranges of up to 400 m. 

The system comprises a sensor, processor and pilot 
control panel. Design criteria include high detection 
probability, low cost, weight and volume and high 
reliability. Information is presented on the HUD or can 
be fed to a helmet-mounted display. 


Status 
Under development. 


Contractor 
Northrop Grumman Corporation. 


Video Augmented Tracking 
System 


Northrop Grumman developed the Video Augmented 
Tracking System (VATS) for retrofit to the AN/AVQ-26 
Pave Tack system used by US Air Force McDonnell 
Douglas F-4E and General Dynamics F-111 aircraft. 
Pave Tack is an air-to-ground, laser designated weap- 
ons delivery system mounted in a pod containing a 
FLIR sensor. VATS automatically tracks ground targets, 
eliminating or reducing the weapons operator’s need to 
follow the monitor by eye. It is microprocessor- 
controlled, with a self-contained power supply and a 
digital interface to the aircraft’s flight computer. 


Status 
Ready for production; orders not yet placed. 


Contractor 
Northrop Grumman Corporation. 


AN/ASQ-153 Pave Spike Laser 
Designator/Ranger 


The Pave Spike development programme was initiated 
in 1971 and delivery of 156 pod sets to the US Air Force 
was completed by August 1977, by which time 327 
McDonnell Douglas F-4D Phantoms had been con- 
verted to accept the system. A further 82 sets for for- 
eign use were delivered up to September 1979, 
including a substantial number for the Royal Air Force 
and some for the Turkish Air Force. 

The system is contained within an externally 
mounted pod, the nose section of which revolves about 
the pod axis to provide roll stabilisation, and a cylindri- 
cal forward portion which rotates in pitch to provide 
elevation stabilisation. Virtually complete lower hemi- 
sphere coverage is thus provided in a relatively com- 
pact and light arrangement. The nose section is sealed 
and pressurised with nitrogen, maintained at a constant 
temperature for optimum sensor performance. The 
centre section provides umbilical connections between 
the nose and rotating sections, the aircraft and the aft 
electronics system. In the aft section is a cold plate on 
to which are mounted the electronic LRUs. These com- 
prise a low-voltage power supply and pod control, servo 
drivers, laser control, laser power supply and inter- 
faces. The pod contains a television tracking sensor 
and laser designator/ranger. The television sensor can 
be used for target acquisition and the designator per- 
mits accurate delivery of laser-guided munitions. Laser 
ranging can be used to improve the delivery accuracy 
of conventional weapons. 

The overall AN/ASQ-153 system comprises the AN/ 
AVQ-23 pod and several system components in the air- 
craft. These include a line of sight indicator, control 
panel, range indicator, modified radar control handle 
and weapon release computer. The system can be 


The Pave Spike target designator/ranger under the port engine air intake of a McDonnell Douglas F-4 
Phantom 


used with Paveway laser-guided bombs and several 
other laser-guided munitions. 


Specifications 

Dimensions: 3,660 mm (length), 205 mm (diameter) 
Weight: 193 kg 

Wavelength: 1.06 um 


Status 

In service. Initially the unit was procured for use only 
on US Air Force McDonnell Douglas F-4D and F-4E 
Phantoms, but it is now also employed on several other 
types, including Royal Air Force aircraft. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors & 
Systems Division, Baltimore MD. 
UPDATED 


Integrated MultiSensor System 


The Integrated MultiSensor System (IMSS) was initially 
configured specifically to perform day and night all- 
weather air interdiction and maritime patrol as part of 
the anti-drug efforts of the US Customs Service, a 

role in which it has been exceptionally successful. By 
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combining and integrating a high-performance multi- 
mode radar and an infra-red imaging system, IMSS is 
also effective in performing reconnaissance, surveil- 
lance and search and rescue missions. 

The IMSS consists of the AN/APG-66 radar fully inte- 
grated with an infra-red detection set such as the North- 
rop Grumman WF-360, controls and displays and an 
inertial navigation system. 

The AN/APG-66 is a digital, coherent, multimode 
radar system developed to serve both the strike and 
fighter demands of the F-16 aircraft. It provides long- 
range detection and acquisition of targets at all alti- 
tudes and aspect angles in the presence of heavy back- 
ground clutter. The current version of the APG-66 
incorporates a new signal data processor which 
replaces several radar units and eliminates the need for 
special interface hardware when used in IMSS. The 
result is significant improvement in system weight, 
cooling, power, capability and reliability. 

The primary function of the infra-red system is short- 
range tracking and observation of airborne, maritime 
and ground targets. As integrated in the IMSS, the infra- 
red capability has, as a passive system, proved excep- 
tionally effective in the covert tracking of aircraft. The 
infra-red system can be applied independently to track 
a designated target by locking on to the heat differential 
generated by the target, it can be slaved to the radar so 
that the infra-red line of sight follows radar tracked air- 
borne targets and it can be directed to acquire and 
track ground targets automatically, using data from the 
INS. Additional capabilities include a TV camera, laser 
rangefinder and video recorder. 

The IMSS controls and displays are integrated with 
the radar, infra-red and INS through the radar signal 
data processor. A hand control unit provides the sensor 
operator with single-hand slew control of both sensors, 
including antenna elevation, radar cursor in azimuth 
and range, target designation and infra-red line of sight. 
Separate displays are provided for the radar and the 
infra-red, and these displays can be duplicated at 
several stations within the aircraft. 

The INS provides the inertial references required by 
the radar and infra-red systems, such as roll, pitch, yaw, 
heading and velocities in three axes. 

The IMSS incorporates continuous self-testing and 
BIT to isolate a fault down to an easily replaceable unit. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors & 
Systems Division, Baltimore MD. 


UPDATED 


WF-360 Surveillance and Tracking 
Infra-Red System 


The WF-360 system features a Forward-Looking Infra- 
Red (FLIR) sensor operating in the 8-12 um long-wave 


The Northrop Grumman WF-360 surveillance and tracking infra-red system 


spectrum, with options for adding a high-resolution day 
TV camera and an eye-safe laser rangefinder. These 
sensors are boresighted together on an optical bed 
housed in a stabilised gimbal designed for aircraft 
applications. The system provides high-resolution day 
and night detection and tracking of airborne, maritime 
and land-based targets. System capabilities include 
passive search and track in both air-to-air and air-to- 
surface modes. ARINC and MIL-STD-1553 bus inter- 
faces are provided to communicate with other aircraft 
sensors such as the AN/APG-66/68 radar, flight man- 
agement systems and inertial navigation systems. A 
high throughput processor provides cueing of the sys- 
tem to radar targets or navigation waypoints, real-time 
display of the track point co-ordinates and fire control 
solutions. 

The WF-360 infra-red sensor marries US Army com- 
mon modules with electronics providing DC resto- 
ration, automatic gain and level control and digital scan 
conversion for a standard US RS-170 525 line video out- 
put. These features, together with an advanced digital 
noise reducer and image enhancer, provide superior 
video imagery. Virtually all FLIR systems in the US DoD 
inventory use common module parallel scan long-wave 
technology because of its capability for widely varying 
operational scenarios throughout the world. 

The aerodynamically streamlined turret utilises a two- 
axis stabilised platform to stabilise the optical lines of 
sight and point them throughout the entire lower hemi- 
sphere with look-up limited only by the aircraft struc- 
ture. A broadband servo system featuring solid-state 
rate sensors and an inner acceleration loop provides 
stabilisation better than 35 trad in typical aircraft 


environments ranging from helicopters to the US Air 
Force A-10. The turret is environmentally  self- 
contained, employing an internal liquid-to-air heat 
exchanger to allow proper operation of the turret with- 
out the need for bleed or cabin air. 

The WF-360’s astronomical telescope provides two 
fields of view: a 4.5° narrow field of view and an 18.5° 
wide field of view. The TV sensor uses a x6 zoom lens 
which can match either FLIR field of view or zoom 
continuously. 

In addition to the TV and laser rangefinder, other 
optional plug-in modules provide capabilities including 
FLIR/TV image fusion, wide area correlation video 
tracking and covert laser illumination for night TV ima- 
gery. The computer-aided track mode, in conjunction 
with the automatic video trackers, provides an excellent 
coast mode in the event of short-term target 
obscuration. 


Status 
Used extensively for surveillance and drug interdiction 
by the US Coast Guard in the HU-25 Falcon jet and 
RU-38, the US Air Force in the C-26 and the US Army in 
the DH-7. 

An improved system, featuring the second- 
generation common module 480 x 4 scanned focal 
plane array, will be available in 1996. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors & 


Systems Division. 


UPDATED 


CA-260 EO Framing 
Reconnaissance Camera 


The CA-260 EO framing camera is designed specifically 
to provide near-photographic quality images while 
enhancing the survivability of the tactical reconnais- 
sance platform at low to medium altitudes. It is con- 
figured for external pod or internal aircraft mounting on 
a wide variety of reconnaissance platforms. 

Advanced EO framing technology reduces the 
amount of time required to cover a target area com- 
pared to conventional EO linescan sensors. Wafer- 
scale processing has been used to develop the 4M 
pixel or 25 M pixel array CCDs which are used in the 
CA-260 to give a wide field of view EO image. An on- 
chip motion compensation architecture eliminates the 
image blur normally associated with a wide field of view 
framing camera. 

Because the mounting configuration and physical 
envelope are identical to that of the KS-87 film camera, 
the CA-260/4 or CA-260/25 can provide an interim EO 
framing capability to users of existing KS-87 cameras. 


Status 

Successful engineering tests were completed in July 
1993. RF-4C and F-14 TARPS demonstrations were 
completed in 1994. The CA-260/4 is now in production 
and in service on US Air Force/Air National Guard 
F-16s. The CA-260/25 will be available during 1996. 


Contractor 
Recon/Optical, Inc. 


UPDATED 


The CA-260 EO framing camera 


CA-860 Infra-Red Linescan 
System 


The CA-860 infra-red linescan system is designed for 
wide area surveillance. It operates in the 8-12 um range 
and provides high-resolution images over a 120° field of 
view. Sensitivity exceeds 0.2°C. 

The CA-860 is ideal for lightweight fixed- and rotary- 
wing aircraft installations. It outputs digital imagery that 
can be displayed in real time or stored on digital tape. 
The CA-860 is capable of resolving an 0.5 m target at a 
3,000 ft altitude, while providing a field of view on the 
ground nearly 4 km wide. 


Specifications 

Dimensions: 457.2 x 558.8 x 406.4 mm 
Weight: 38.56 kg 

Power supply: 28 V DC, 600 W 

Wavelength: 8-12 um 

Field of view: up to 120° continuously variable 
Resolution: 0.25 mrad 

Scan rate: 85.73 lines/s 


Status 
In production and in service with the US Army. 


Contractor 
Recon/Optical, Inc. 
VERIFIED 


KA-91 Panoramic Camera 


The KA-91 is an 18 in panoramic camera. It produces 
large-scale, wide-angle coverage photographs. The 
KA-91 offers a combination of features which make it 
ideal for medium-altitude reconnaissance. Using elec- 
tronic synchronisation of all components, the camera is 
of modular design to simplify maintenance. 

An important advantage of the KA-91 is sector scan. 
The camera can be set up for different across-track 
scan angles. The quality of the photography produced 
is enhanced by built-in roll stabilisation. To eliminate 
image blur arising from motion of the platform, the 
KA-91 uses translating lens forward motion 
compensation. 


Specifications 

Weight: 76 kg including magazine, film and camera 
body 

Power: 28 V DC, 115 V AC, 400 Hz, 38 

Lens: 18 in (450 mm) 

Film: 

5 in (127 mm) aerial roll film 

1,000 ft of 2.5 mil film; 700 ft of 4 mil; 500 ft of 5.2 mil 


Status 

Currently in production and in use. An upgraded ver- 
sion of the KA-91 is being used in the US Open Skies 
treaty verification programme. 


Contractor 


Recon/Optical, Inc. UPDATED 


KA-93 Panoramic Camera 


The KA-93 camera is a compact, prism scanning panor- 
amic camera, which uses a 24 in f5.6 lens, for mounting 
internally in reconnaissance aircraft, reconnaissance 
pods or UAVs. It offers a combination of features which 
makes it ideal for medium-altitude reconnaissance. 

An important advantage of the KA-93 is sector scan. 
The camera can be set up for six different across-track 
scan angles, each providing large-scale wide-angle 
coverage photographs of up to 190° scan angle, equiv- 
alent to the coverage provided by six framing cameras. 
The quality of the photography produced is enhanced 
by built-in roll stabilisation. To eliminate image blur 
arising from motion of the vehicle, the KA-93 uses 
translating lens forward motion compensation. Using 
electronic synchronisation of all components, the 
camera is of modular design to simplify maintenance. 


Specifications 

Weight: 95.26 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 700 VA 
28VDC,3A 

Lens: 23 in (609.6 mm) focal length, f/5.6 

Film: 5 in (127 mm) aerial roll film, 1,000 ft (305 m) 


FPS. 
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The KS-127B camera is carried by the RF-4 


Status 
In production and in service. 


Contractor 
Recon/Optical, Inc. 
UPDATED 


KA-95 Panoramic Camera 


The KA-95, Recon/Optical’s most compact panoramic 
camera using 5 in (127 mm) film, is ideal for medium- 
altitude reconnaissance. Mounted internally in manned 
reconnaissance aircraft or externally in a pod, the 
camera utilises a 12in lens which produces large- 
scale wide-angle photographs of up to 190° coverage, 
each of which is equivalent to the coverage provided by 
six framing cameras. Using electronic synchronisation 
of all components, the camera is of modular design to 
simplify maintenance. 

An important advantage of the KA-95 is sector scan. 
The camera can be set up for six different across-track 
scan angles. The quality of the photography produced 
is enhanced by built-in roll stabilisation. To eliminate 
image blur arising from motion of the platform, the 
KA-95 uses translating lens forward motion 
compensation. 

The KH-95B is designed for the RF-5E. 


Specifications 

Weight: 63.5 kg including film 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 


Imagery taken by the Recon/Optical KA-93 panoramic camera 
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Stabilisation: up to 10°/s roll 
Lens: 12 in (304.8 mm) focal length, f/4 
Film: 5 in (127 mm) aerial roll film, 1,000 ft 2.5 mil film 


Status 

In production and in service. The KA-95 is currently 
being used by a participant in the verification of the 
Open Skies treaty. 


Contractor 
Recon/Optical, Inc. 
UPDATED 


KS-87 Reconnaissance Camera 


The KS-87 has interchangeable lens cones of 3, 6, 12 
and 18 in focal lengths. The camera incorporates auto- 
matic exposure control and forward motion compen- 
sation and is capable of 6 frames/s. It is the world’s 
most widely used camera with over 4,000 cameras built 
to date. 


Status 

Installed in the RF-4, RF-5 and many other reconnais- 
sance aircraft. An upgraded version has been chosen 
for the Open Skies treaty verification programme. 


Contractor 
Recon/Optical, Inc. 
VERIFIED 


KS-127 Reconnaissance Camera 


The KS-127 is a reconnaissance camera mounted in 
the nose of an aircraft designed for Long-Range 
Oblique Photography (LOROP) missions. The film-only 
version is designated KS-127A, while the KS-127B is 
both film and EO capable. It has a 66 in (167 cm) fl lens 
system, active and passive stabilisation, autofocus and 
thermal stabilisation. Typically, the KS-127B can take 
detailed photographs of sites over 35 km distant from 
an aircraft patrolling at 35,000 ft. This coverage permits 
missions to be conducted from safe, long-range, stand- 
off distances. These missions eliminate the need for 
overflights and thereby avoid violation of foreign air- 
space. Aircraft survivability is also greatly improved. 


Specifications 

Power: 115/208 V rms, 400 Hz, 700 VA 

28 V, 280 W 

Lens: 1,676 mm fl, f/8.0 

Film: 127 mm aerial roll film 

1,000 ft of 2.5 mil film; 700 ft of 4 mil; 500 ft of 5.2 mil 


Status 

In production and service. It is currently operational in 
the RF-4, where a sight in the rear cockpit enables the 
crew to aim the camera directly at a specific target. 


Contractor 
Recon/Optical, Inc. 
UPDATED 
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KS-146 Reconnaissance Camera 


The KS-146 reconnaissance camera uses a 66 in f5.6 
lens to provide Long-Range Oblique Photography 
(LOROP). The KS-146 cameras currently in use are 
film cameras. Target coverage, on either side of the air- 
craft, can be selected from the cockpit. Typically, the 
KS-146 camera takes detailed pictures of sites to either 
the left or right side of the aircraft from 18.5 km to over 
92.6 km distant from an aircraft flying at 30,000 ft or 
higher. 

A programme is now under way to modify KS-146 
film cameras to EO cameras by using a CCD sensor 
array in place of the photographic film. This modifi- 
cation provides LOROP imagery in a digital form that 
can be transmitted to a ground station in real time 
and/or recorded on digital videotape on board the 
aircraft. 


Specifications 

Weight: 

(camera) 317 kg 

(total system) 385 kg 

Power: 115/208 V rms, 400 Hz, 1,000 VA 

28 V, 300 W 

Lens: 1,676 mm fil, f/5.6 

Film: 127 mm roll film; 1,000 ft of 0.0025 in film 


Status 

In production and service. KS-146 cameras are in use 
by customers in Europe and Asia. They are also 
upgradeable to EO operation. 


Contractor 
Recon/Optical, Inc. 


UPDATED 


KS-147 Reconnaissance Camera 


The KS-147 reconnaissance camera uses a 66 in f5.6 
lens to provide Long-Range Oblique Photography 
(LOROP). Target coverage, on either side of the air- 
craft, can be selected from the cockpit. The camera 
incorporates automatic exposure control, passive and 
active stabilisation, auto-focus and thermal stabilis- 
ation. Typically, the KS-147 takes detailed pictures of 
sites to either the left or right side of the aircraft from 
18.5 km to over 92.6 km distant from an aircraft flying at 
30,000 ft or higher. 

A programme is now under way to modify the KS-147 
to EO cameras by using a CCD sensor array in place of 
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KS-146 (top) and KS-147 (bottom) Long-Range Oblique Photography cameras 


photographic film. This modification provides LOROP 
imagery in a digital form that can be transmitted to a 
ground station in real time and/or recorded on digital 
tape on board the aircraft. 


Specifications 

Weight: 

(camera) 245 kg 

(total system) 270 kg 

Power supply: 115/208 V AC, 400 Hz, 700 VA 

28 V DC, 280 W 

Lens: 66 in (1,676.4 mm) focal length, f/5.6 

Film: 5 in (127 mm) roll film, 1,000 ft of 0.0025 in film 


Status 
The KS-147 cameras presently in use are film cameras. 


Contractor 
Recon/Optical, Inc. 


UPDATED 


This photograph of Los Angeles was taken by a KS-147A camera from a distance of 55 km and an altitude 


KS-157 Reconnaissance Camera 


The KS-157 cameras presently in use are film cameras 
utilising a 66 in 5.6 lens designed for a business jet. 
The system incorporates mounted sights that are util- 
ised to point the camera. Target coverage on either side 
of the aircraft can be selected from the cabin. The cam- 
era has automatic exposure control, passive and active 
stabilisation, auto-focus and thermal stabilisation. Mis- 
sions are flown at a standoff distance of 10 to 140 km at 
aircraft speeds of 480 knots and altitudes up to 
50,000 ft. Detection of three ft-size ground objects can 
be achieved at 60 nm. 

A programme is now under way to modify these cam- 
eras to EO cameras by using a CCD sensor array in 
place of photographic film. This modification provides 
LOROP imagery in a digital form that can be trans- 
mitted to a ground station in real time and/or recorded 
on digital videotape on board the aircraft. 


Specifications 

Weight: 

(camera) 317 kg 

(total system) 385 kg 

Power supply: 115/200 V AC, 400 Hz 

28 V DC 

Lens: 66 in focal length, f/5.6 

Film: 5 in (127 mm), 1,000 ft (305 m) capacity 
Format: 114 x 114mm 


Status 
In production and in service. 


Contractor 
Recon/Optical, Inc. 
UPDATED 
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AN/AAS-32 Laser Tracker 


Tha AN/AAS-32 is a laser-seeker head, with associated 
components, which Rockwell produces for the Bell 
AH-1S Cobra light attack helicopter and, in derivative 
form, for the Target Acquisition Designation System/ 
Pilot Night Viewing System (TADS/PNVS) in the US 
Army Hughes AH-64 armed helicopter. 

The seeker is a wide field of view unit, sensitive to 
1.06 um radiation, that can detect target designations 
from ground troops or co-operative aircraft. Coded 
pulse data is used to minimise jamming and a four 
quadrant silicon detector head is used. 

Production of AH-1S equipment was initiated in Sep- 
tember 1981 and first delivery was in May 1984. TADS/ 
PNVS production began in June 1981 and deliveries 
began in January 1983. 


Specifications 

Dimensions: 

(receiver unit) 214 x 188 mm 
(electronics unit) 152 x 152 x 188 mm 
(control panel) 144 x 66 mm area 
Weight: 

(receiver unit) 9 kg 

(electronics unit) 3.4 kg 

(control panel) 0.6 kg 

Power supply: 115 V AC, 400 Hz 
28 V DC 

Field of view (scanning): 
(elevation) -60 to +30° 

(azimuth) —90 to +90° 

Field of view (instantaneous): 
(elevation) 10° 

(azimuth) 20° 
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Optical port diameter: 5 in (127 mm) 
Focal length ratio: 0.3:1 


Status 
In service. Over 200 units have been produced. 


Contractor 
Rockwell International Corporation Strategic Defense & 
Electro-Optical Systems Division. 


AN/AAQ-9 Infra-Red Detecting 
Set 


The Texas Instruments AN/AAQ-9 infra-red detecting 
set is a FLIR system developed for the US Air Force 
Pave Tack programme to provide autonomous target 
acquisition for delivery of standard and Paveway laser- 
guided bombs. Besides this target designation cap- 
ability the system allows the weapon systems operator 
to locate, acquire and track ground targets in day, night 
or adverse weather, and forms an integral component 
of the AN/AVQ-26 Pave Tack target designator system. 

The system is designed primarily for use on US Air 
Force McDonnell Douglas F-4E and RF-4C and General 
Dynamics F-111 aircraft. The Royal Australian Air Force 
has also purchased Pave Tack for the F-111C. 

Design is based on the Texas Instruments-produced 
US Department of Defense common modules. Fea- 
tures include high resolution, automatic thermal and 
range optical compensation and a two field of view 
optical system. The optical system is designed for pod 
installation and derotation compensation is provided 
with a coverage of +190° at 100°/s. 


Specifications 

Weight: 

(receiver) 48.63 kg 

(control electronics unit) 12.72 kg 


Status 
In service. 


Contractor 
Texas Instruments 
Electronics Group. 


Inc, Defense Systems and 


UPDATED 


AN/AAQ-15 Infra-Red Detection 
and Tracking Set 


The AN/AAQ-15 is a small lightweight infra-red tracking 
set that has been developed under contract to the 
USAF for fitting to the HH-60 helicopter and the 
MC-130H Combat Talon II aircraft. 

The system uses the infra-red receiver unit of the AN/ 
AAS-36 with new electronics and lightweight gimbals. It 
has three fields of view and covers all of the lower hemi- 
sphere, plus a 15° unobstructed look-up capability. 


Status 

In production. 24 systems have been delivered. 
Contractor 

Texas Instruments Inc, Defense Systems and 


Electronics Group. 


AN/AAQ-17 Infra-Red Detecting 
Set 


The AN/AAQ-17 infra-red detecting set is a multipur- 
pose thermal imaging system. Typical missions are 
navigation, search and rescue, surveillance and fire 
control. AN/AAQ-17 systems are fitted on US Air Force 
AC-130A, AC-130H and AC-130U gunships, HC-130P 
and HC-130 tankers and C-141 special operations 
transports. 
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The Texas Instruments AN/AAQ-17 infra-red detecting set 


In the US Air Force gunship programme the AN/ 
AAQ-17 FLIR replaces the AN/AAD-7 FLIR on the 
AC-130H, providing improved performance and 
reliability at lower cost. The AN/AAQ-17 is a derivative 
of the AN/AAQ-15. Both these systems are lightweight 
and easily adapted to new aircraft. Originally, the AN/ 
AAQ-15 FLIR was developed for the US Air Force HH-60 
Nighthawk helicopter and has also been produced for 
the MC-130H Combat Talon II aircraft. 

The AN/AAQ-17 consists of four LRUs: the infra-red 
receiver (LRU1), control-converter (LRU2), gimbal pos- 
ition control (LRU3) and infra-red set control (LRU4). 
Environmental qualification, reliability demonstrations 
and maintainability demonstrations are complete. 
The AN/AAQ-17 uses standard DoD FLIR common 
modules to convert long wavelength radiation into a 
composite TV video. 

A 13.7 x 18.3° wide field of view allows navigation, 
area search and detection of larger targets. The 3 x 4° 
narrow field of view allows small target detection and 
target recognition. A precision gimbal provides accu- 
rate line of sight angular measurement. An adaptive 
gate video tracker reduces operator workload by 
providing hands-off automatic line of sight control. 
Operation of the FLIR is through manual controls or 
over a MIL-STD-1553B databus. This produces a 
flexible system adaptable to many aircraft. 


Specifications 

Weight: (infra-red receiver) 43.09 kg 
(control converter) 21.77 kg 

(gimbal position control) 2.27 kg 
(infra-red set control) 1.81 kg 

Field of view: (wide) 13.7 x 18.3° 
(narrow) 3 x 4° 

Field of regard: (azimuth) +200° 
(elevation) +15 to -105° 


Status 

In production and in service in Lockheed AC-130A, 
AC-130H, AC-130U, HC-130N and HC-130P and C-141 
aircraft. The AN/AAQ-17 has also been flown on the 
Boeing B-52, Boeing 757 testbed, Fairchild A-10 and 
Sikorsky SH-60B. 


Contractor 
Texas Instruments Inc, Defense Systems and 
Electronics Group. 
UPDATED 


AN/AAQ-18 Forward-Looking 
Infra-Red System 


The AN/AAQ-18 forward-looking infra-red system is a 
common module update programme. The system 
improves reliability and readiness of the US Air Force 
Special Forces by replacing the AN/AAQ-10 system. 
System installations include the MH-53J helicopter and 
the MC-130E Combat Talon aircraft. 

The primary mission of the AN/AAQ-18 is navigation. 
It is also ideal for search and rescue missions. The AN/ 
AAQ-18 consists of 5 LRUs. 


Specifications 

Power supply: 115 V AC, 400 Hz, 3 phase, 3kVA 
28V DC,2A 

Field of view: 

(wide) 18.2 x 13.7° 

(narrow) 4.1 x 3.1° 

Field of regard: 

(azimuth) +190° 

(elevation) +15 to -105° 
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The Texas Instruments AN/AAQ-18 FLIR system 


Status 

Operational in the MH-53J helicopter and Special 
Forces MC-130E Combat Talon aircraft. In total, 61 
systems have been delivered. 


Contractor 
Texas Instruments _ Inc, 
Electronics Group. 


Defense Systems and 


AN/AAR-42 Infra-Red Detection 
Set 


The AN/AAR-42 is a FLIR system for use on the US 
Navy LTV A-7E strike aircraft. It is designed to provide 
a night window or bombsight which permits the pilot 
to perform single-seat close air support and recon- 
naissance missions by day or night and during 
poor weather conditions. The system is said to allow 
the night delivery of conventional bombs with 
accuracy equal to or better than that demonstrated in 
day bombing using more conventional sighting 
methods. 

The AN/AAR-42 is installed in a pod with a gimballed 
FLIR unit which provides stabilised imagery on the 
pilot’s head-up display system (developed by GEC- 
Marconi Avionics for the A-7). The FLIR system uses 
components of the US Department of Defense com- 
mon modules developed by Texas Instruments. It pro- 
vides an azimuth coverage of +20° and an elevation 
coverage from +5 to -35°. Both wide and narrow sel- 
ectable fields of view are provided. The wide field of 
view, giving a x1 magnification, is employed for pilot 
orientation, navigation update and target acquisition, 
while the narrow field of view, with a x4 magnification, 
is used for target identification and weapon delivery. 
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The Texas Instruments AN/AAR-42 FLIR system 
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Features include automatic thermal focus compen- 
sation and sensor window de-icing. 


Specifications 

Weight: 

(canister assembly) 95.45 kg 
(servo electronics) 18.18 kg 
Reliability: 390 h MTBF 


Status 
In service. The system is currently operational on the 
A-7E. 


Contractor 
Texas Instruments Inc, 
Electronics Group. 


Defense Systems and 


AN/AAR-45 Thermal Imaging 
Sight 


The AN/AAR-45 forms a part of the Target Recognition 
and Attack Multisensor (TRAM) suite on the US Navy’s 
A-6E aircraft, in which role it operates in conjunction 
with a GEC-Marconi Avionics head-up display. 

The thermal imager is mounted on a gimbal system 
in a pod carried beneath the aircraft and the resultant 
picture is displayed with flight information on the HUD. 
This way the pilot can fly head-up during a low-level 
attack by night. The system is also linked to the aircraft 
inertial navigation system so that the imager is always 
kept pointing at the target, even during manoeuvres. 


Status 
Production of the AAR-45 is complete with 91 systems 
delivered. 
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Contractor 
Texas Instruments Inc, 
Electronics Group. 
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AN/AAS-36 Infra-Red Detection 
Set 


The AN/AAS-36 infra-red detection set is a FLIR system 
designed for US Navy Lockheed P-3C maritime patrol 
aircraft to detect surface vessels, surfaced or snorkel- 
ling submarines and drifting survivors in darkness and 
limited visibility. The system was initially designed and 
developed to meet a P-3C update programme require- 
ment, but the equipment has also been fitted to earlier 
P-3C and P-3B aircraft. 

Production of the system commenced in 1977 follow- 
ing atesting, evaluation and demonstration programme 
which used 10 preproduction systems to assure the US 
Navy that design specifications were either met or 
exceeded. The service’s Initial Operational Capability 
(IOC) was realised in 1979. _ 

Based on Texas Instruments’ US Department of 
Defense common modules which employ Cadmium 
Mercury Telluride (CMT) detectors, the AN/AAS-36 is a 
stand-alone system requiring only electrical power for 
operation. The common module infra-red receiver is 
mounted in an azimuth-over elevation stabilised gimbal 
and provides lower hemisphere coverage of +200° in 
azimuth and from +16 to -82° in elevation. Additional 
weapon-replaceable assemblies provide system 
power, servo control, FLIR system control, slew com- 
mands and a real-time video display. The display pres- 
entation is on an 875-line RS-343 composite television 
monitor which permits the operator to identify, as well 
as observe, vessels. 

Features include automatic optical temperature 
compensation, gimbal pointing outputs for servo plat- 
form slaving, self-contained stabilisation and a two field 
of view optical system (15 x 20° or 5 x 6.7°). A digital 
computer interface is available for on-line gimbal con- 
trol. The system contains built-in self-test facilities 
which permit checkout down to weapon-replaceable 
assembly level and these themselves are compatible 
with automatic test equipment. 

The system is also being supplied to many non-US 
operators of the P-3 for upgrading to US Navy stan- 
dards. The receiver-converter weapon-replaceable 
assembly of the AN/AAS-36 has been fitted to Sikorsky 
CH-53 helicopters and Cessna Citation, Beechcraft 
E-90, King Air 200 and other unspecified aircraft. 


Specifications 

Weight: 136.36 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 2.5 kVA 
28 V DC, 100 W 


Status 
In service. 


Contractor 
Texas Instruments Inc, 
Electronics Group. 
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UPDATED 


AN/AAS-37 Infra-Red Detection 
Set 


The Texas Instruments AN/AAS-37 equipment is a ver- 
sion of the company’s AN/AAS-36 detection set but is a 
more sophisticated system, being combined with a 
laser designation and ranging capability. Developed for 
the US Marine Corps Rockwell OV-10D forward air con- 
trol aircraft, the AN/AAS-37 provides infra-red vision for 
day or night operations under degraded environmental 
conditions, automatic target tracking and laser target- 
designation. The laser provides ranging and _illumi- 
nation of ground targets for laser-guided weapons such 
as the Paveway bomb or the Hellfire missile, either on 
an autonomous basis for aircraft equipped with the AN/ 
AAS-37 or for a co-operating aircraft armed with these 
weapons. 

Specifications of the FLIR sensor and associated 
equipment are virtually identical to those of the AN/ 
AAS-36 system from which it was developed. It does, 
however, possess a number of additional features 
derived mainly from incorporation of the laser section. 
These include direct readout laser ranging and 
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The AN/AAS-36 FLIR system is used in US Navy P-3C aircraft 


designation capability. The system can be used as a tar- 
get sight aligned with the aircraft boresight by means of 
electronic adjustment and line of sight depression may 
be set by the operator for precision delivery of air-to- 
ground weapons. There are interfaces with aircraft sys- 
tems for a radar altimeter and remote gyroscope and an 
accelerometer provides the system with rate-aided 
automatic target tracking capability using an adaptive 
gate centroid tracker. Offset tracking from a target or 
another landmark is also possible. The system’s display 
is daylight visible. 


Specifications 

Laser designator/ranger 

Coverage: +200° (azimuth) 

-82 to +16° (elevation) 

Weight: 189 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, <3 kVA 
28 V DC, <1,800 W 


Status 
In service. 


Contractor 
Texas Instruments _ Inc, 
Electronics Group. 
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UPDATED 


Falcon Eye FLIR 


Falcon Eye is a complete avionics system for night 
operations. This integrated avionics suite consists of a 
head-steered FLIR, helmet-mounted sight and display 
and low-light level TV. 
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Texas Instruments developed the head-steered FLIR 
for the Falcon Eye system under contract to General 
Dynamics. Design and fabrication started in August 
1985 and was completed in July 1987. The FLIR design 
allows installation in the nose of the F-16. The first flight 
was in August 1987. Since then, 31 pilots have flown 
over 190 hours during 125 flights. Flight conditions 
included simulation of the close air Support mission. 

The system presents a correct image on the helmet dis- 
play under all flight conditions. This feature prevents pilot 
vertigo or disorientation and, within two or three flights, a 
pilot can easily track targets in the narrow field of view. 

The Falcon Eye system is a significant technological 
and systems integration step that opens the door to 
effective night or day close air support and battlefield 
air interdiction missions. Falcon Eye provides an extra 
measure of flexibility to the army commander in need of 
timely accurate air firepower. 


Specifications 

Weight: 56.7 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 1 kVA 
28 V DC, 50 W 

Field of view: 

(wide) 22.5 x 30° 

(narrow) 4 x 5.4° 

Coverage: 

+150° (azimuth) 

+60 to -20° (elevation) 


Status 
Full-scale development started in 1992. 


Contractor 
Texas Instruments Inc, 
Electronics Group. 
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The AN/AAS-37 FLIR system was developed for US Marine Corps OV-10D aircraft 
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Infra-Red Imaging Subsystem 


The Infra-Red Imaging Subsystem (IRIS) is part of the 
AN/AAS-38 FLIR imaging system. This is a self- 
contained pod designed for use on the US Navy 
McDonnell Douglas F/A-18 aircraft for target acqui- 
sition and recognition and weapon delivery. It also 
allows reconnaissance under day and night and 
adverse weather conditions. 

Major subassemblies of the IRIS manufactured by 
Texas Instruments include the infra-red receiver, 
controller-processor, power supply and the infra-red 
afocal optics group. Loral manufactures the pod and 
gimbal. 

The IRIS includes dual fields of view of 12 x 12° and 3 
x 3° with automatic thermal focus. Built-in image dero- 
tation provides a natural horizon display to the pilot. 
Microprocessor-controlled BIT circuits provide 98 per 
cent fault detection. 

A key feature of IRIS is the automatic video tracker 
contained in the controller-processor. This tracker pro- 
vides automatic target acquisition, line of sight control 
and offset designation for accurate weapon delivery. 

The controller-processor provides video processing 
necessary to produce 875-line RS-343 television video. 
The processor adds track and field of view reticles for 
cockpit displays. A MIL-STD-1553 digital databus pro- 
vides communications with the aircraft AN/AYK-14 mis- 
sion computer. The infra-red receiver uses advanced 
switching regulator designs and high-density packag- 
ing to provide efficient primary to secondary power 
distribution, control and regulation for the IRIS and pod 
system. 

The infra-red receiver uses US Department of 
Defense FLIR common modules produced by Texas 
Instruments. The IRIS is packaged similarly to the US 
Air Force AN/AAQ-9 infra-red receiver. 


Status 
In production for the US Navy McDonnell Douglas 
F/A-18 aircraft. 


Contractor 
Texas Instruments Inc, 
Electronics Group. 
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OR-89/AA Forward-Looking 
Infra-Red System 


The Texas Instruments OR-89/AA FLIR system sensor 
is a direct development of the company’s earlier AN/ 
AAD-4 and AN/AAD-7 FLIR sensors which were used 
extensively for the US Air Force gunship programmes. 
Development of the sensor, for use on the US Navy 
Lockheed S-3A Viking aircraft, began under a contract 
from Lockheed California in August 1969. The 
OR-89/AA FLIR system uses CMT detector arrays 
packaged in a gimbal system with self-contained atti- 
tude stabilisation. This provides an azimuth coverage of 
+200° and 0 to -84° in elevation. Output is shown on an 
875-line RS-343 composite television display. The sys- 
tem comprises three basic modules or weapon- 
replaceable assemblies: the infra-red viewer, power 
supply video converter and servo control converter. 

The system is controlled by a general purpose digital 
computer which sends outputs in serial word form to 
the FLIR system control converter; this translates them 
into set control commands or analogue servo com- 
mands. Set control commands provide such control 
functions as standby/off, activate, servo on/off, 
polarity, gain level and field of view. Servo commands 
control azimuth and elevation drive and brake func- 
tions. Position data is supplied by the control converter, 
which converts it into digital format and then transmits 
it to the general purpose digital computer for status 
purposes. In certain configurations, offline ancillary 
units produced by Texas Instruments are used for 
control and display. These include set and slew 
control weapon-replaceable assemblies, a position 
indicator, CRT displays and a forced-air shockmount- 
ing tray. 

The OR-89/AA’s primary function aboard the S-3A is 
that of detecting and classifying surface vessels at 
night, but the obvious use of the system led to the devel- 
opment of a family of derivative systems to fulfil a wide 
range of applications. These derivatives have been suc- 
cessfully installed and operated in 12 other types of air- 
craft ranging from light twins to large transports and 
including helicopters and high-performance jets. 
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Examples include the incorporation of the system in the 
US Navy Lockheed P-3B Orion for ASW missions and 
for non-military use with the US Customs Service in 
Linebacker operations and other special missions. 

The US Navy has upgraded the OR-89 by incorporat- 
ing a common module receiver. The upgraded FLIR 
system is designated OR-263 and the programme is 
complete. 


Specifications 
Weight: 120.9 kg 


Status 
In service. 


Contractor 
Texas Instruments Inc, 
Electronics Group. 
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OR-5008/AA Forward-Looking 
Infra-Red System 


The Texas Instruments OR-5008 FLIR system is a 
derivative of the company’s OR-89/AA equipment (see 
preceding entry), adapted for use on the Lockheed 
CP-140 Aurora ASW aircraft operated by the Canadian 
Forces. It was designed to support a variety of mission 
requirements in the maritime patrol field including 
search and rescue, shipping and fisheries surveillance, 
mapping, ice reconnaissance and _ defence 
surveillance. 

The system is mounted in the lower part of the 
CP-140 radome in a similar manner to that of the AN/ 
AAS-36 FLIR system used in the US Navy’s Lockheed 
P-3 aircraft. The specification is similar to that of the 
OR-89/AA except that it uses the US Navy P-3 interface 
casting, provides for a 5° look-up capability, uses offline 
control for the extend-retract function and has 
additional composite video outputs. The use of this 
system has also improved MTBF and MTTR. 


Status 
In service in Canadian Forces CP-140 Aurora aircraft. 


Contractor 
Texas Instruments Inc, 
Electronics Group. 
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RS-700 Series Infra-Red 
Linescanner 


The Texas Instruments RS-700 airborne infra-red lines- 
canner operates in the 8 to 14 um band, where absorp- 
tion by carbon dioxide and water vapour is at a 
minimum. The Cadmium Mercury Telluride (CMT) 
detectors use the common module closed-cycle cool- 
ing subsystem. The optical system focuses radiation on 
to the detectors to produce video electrical signals that 
correspond with the picture formed by the radiation 
pattern scanned. The system converts the video signals 
to visible wavelengths by light-emitting diodes for 
recording on film. 

The RS-700 is composed of three subassemblies 
mechanically mounted to form a single assembly for air- 
craft installation. Important operational features of the 
equipment include: manual or automatic gain selec- 
tion, manual or automatic level control, video compres- 
sion of unusually hot or cold objects, continuous 
scanning over whole velocity/height range, adjustable 
hot-spot marker, event marker and built-in test 
equipment. 

Data annotation is an optional feature of the system. 
Basic numerical data annotation in the film margin is 
used for mission identification. With this annotation, 
mission date, time, heading and other information is 
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surrounding a port 


easily determined. MIL-STD-782 C code matrix data 
annotation is also available. 

Another option is roll stabilisation. This option allows 
the RS-700 to be attitude stabilised up to angles of +30° 
from the nadir. Oblique slew, when added to the roll- 
stabilised system, permits offsets of up to +15° from 
the nadir. This allows hostile targets to be overflown 
while providing profile data from targets of special inter- 
est. The RS-700 is also available mounted in a 
reconnaissance pod. 


Specifications 

Weight: 

(without roll stabilisation) 32 kg 

(with roll stabilisation) 42 kg 

Scan mirror facets: 4 

Optical aperture: 38.4 cm? 

Detector cooling: closed-cycle, 77°K 
Detector type: CMT 

Recording light source: gallium-arsenide phosphor 
diodes 

Film width: 70 mm 

Film capacity: 46 m, 70 m 
Velocity/height range: 0.2-5 
Thermal resolution: 0.2°C 

Spatial resolution: 0.5-1.5 mrad 
Field of view: 120° 


Status 

In production. Some 180 RS-700 series linescan sys- 
tems have been supplied to the air forces of Denmark, 
Germany, Italy, Malaysia, Saudi Arabia, Singapore, 
Sweden, Switzerland and the USA. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


LIMAR Laser Imaging And 
Ranging 


LIMAR is an optical parallel processing system which 
utilises Conventional video cameras as receivers. A 


short laser pulse is projected onto the object to be 
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Typical imaging from the RS-700 Series infra-red linescanner shows hot details as white in the area 


mapped and the returning reflected light is captured 
and tagged with a time-varying polarisation angle by 
LIMAR’s electro-optical modulator subsystem. The 
polarisation angle, a known function of time, provides in 
turn the time of flight of the light and hence the distance 
to the reflecting surfaces. In contrast to slower scan- 
ning laser radar systems, LIMAR simultaneously cap- 
tures a complete range image from a single laser pulse 
in the shortest possible time. The LIMAR range image is 
instantly registered with a corresponding video camera 
image of the scene. In other words, a LIMAR camera 
system provides a four-dimensional TV signal which 
encodes range data for each picture element or pixel 
along with three colour parameters. 

The US Air Force Wright Laboratory has funded pre- 
liminary R&D efforts on LIMAR. It will provide the Air 
Force with a high speed ranging camera system for air- 
borne target detection, identification, and tracking. 
Other possible aerospace applications include auto- 
mation of mid-air refueling, space docking operations, 
and the detection and mapping of space objects. 
Airborne LIMAR camera systems can facilitate topo- 
graphic mapping of the earth’s surface. Commercial 
applications include industrial inspection, robotic 
vision, and generation of computer models for virtual 
reality. For example, it is possible with LIMAR to gener- 
ate three-dimensional movies or other dynamic dis- 
plays of destructive testing of automobiles or aircraft. 
Another commercial concept is the use of a LIMAR 
camera for broadcasting four-dimensional signals that 
can be used by appropriate 3D television display 
systems as well as by conventional TV sets. 


Status 

Current R&D efforts are focused on developing a low- 
cost, portable, eye-safe LIMAR prototype, which is 
necessary to the development, evaluation, and demon- 
stration of the LIMAR technology and the transition of 
this technology to a wide class of effective military and 
civilian uses. 


Contractor 
US Air Force Materiel Command, Wright Laboratory. 


NEW ENTRY 
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ELECTRONIC WARFARE 


Modulated Infra-Red Jammer 
System 


The Modulated Infra-Red jammer system (MODIR) is 
designed to protect gas-turbine and jet engined aircraft 
from attack by heat-seeking missiles. MODIR generates 
a high-power modulated infra-red signal to disrupt the 
functioning of the signal processing circuits in the 
missile, so confusing the missile guidance. 

MODIR consists of the jammer, power conditioning 
and control units and the cockpit control panel. It oper- 
ates from the standard aircraft 115V AC, 400 Hz, 
3-phase power supply. Normally two jammer units are 
required for a large aircraft, on a scale of one for each 
pair of engines. These may be mounted on the wing or 
fuselage or even on the external fuel tanks. The system 
has been designed to operate safely in the presence of 
fuel vapour. 


DM/A-104 Radar Warning 
Receiver 


The DM/A-104 is a wideband radar warning receiver for 
helicopters and combat aircraft that provides instan- 
taneous detection of threat radar emitters. The system 
consists of four orthogonal spiral antennas, each con- 
nected to wideband crystal video receiving channels 
that provide 360° coverage in the 2-18 GHz frequency 
range for the detection of most search, acquisition and 
fire control radars. 

A powerful digital processor and advanced de- 
interleaving software ensure real-time automatic radar 
sorting and evaluation. A cockpit display presents infor- 
mation on the most dangerous threats. In addition, an 
audio warning system is sent to the intercom system. 
The threat itself is classified and the pilot is informed 
whether his aircraft is being targeted by a surveillance, 
acquisition or fire control radar in lock on mode and 
whether the transmission is from a continuous wave 
radar. 

The DM/A-104 can be interfaced with the DM/A-202 
chaff/flare dispensing system, to provide an automatic 
self-protection capability, and onboard systems for 
blanking of self-initiated signals. It features a compact 
and modular design that does not demand much air- 
craft space and can be retrofitted easily on any combat 
aircraft. It is designed for a high level of reliability and 
maintainability, with a complete BIT capability for online 
diagnosis. 


Specifications 

Frequency: 2-18 GHz in 4 sub-bands 
C/D-band 0.7-1.3 GHz 

Sensitivity: -50 dBm 

Accuracy: >10° RMS 


Contractor 
DTS Ltda. 


DM/A-202 Chaff/Flare Dispensing 
System 


The DM/A-202 is a self-protection system for helicop- 
ters and combat aircraft that provides chaff and/or 
infra-red flares to break the lock of radar and IR guided 
missiles. It consists of five LRUs: the cockpit control 
unit and four launching units containing the chaff and 


AUSTRALIA 


MODIR is self-contained and is operated from a small 
control panel in the cockpit. This panel provides for 
start up, power and synchronisation monitoring and 
overheat shutdown override. Fire suppression controls 
for MODIR can be included in the panel or integrated 
with the aircraft fire extinguisher controls. 


Status 

The MODIR system has been developed to meet a Roy- 
al Australian Air Force requirement for the protection of 
transport and VIP aircraft and has been fully environ- 
mentally qualified and certified for RAAF operations. 


Contractor 
AWA Defence Industries Pty Ltd. 


UPDATED 


The AWA Defence Industries MODIR 
shown mounted on a Royal Australian 
Air Force C-130 Hercules 


CHILE 


flare cartridges. The control unit includes a bright dis- 
play which shows the amount of chaff and flare car- 
tridges remaining and a mode selector for selecting 
one of four different launching sequences. 

Each launching unit comprises an easily removable 
magazine, allowing quick reloading of the cartridges, 
and the associated firing circuits. A typical configur- 
ation consists of 108 chaff cartridges and 54 flare 
cartridges contained in the four launching units. The 
system can be expanded to handle up to eight 
launching units. 

Flexibility and ease of operation have been achieved 
by the use of a fast reprogrammable microprocessor 
that ensures adaptability of the system to changing tac- 
tical situations. Simplicity of operation has also been 
enhanced by the installation of control switches on the 
aircraft throttle and/or stick, allowing the pilot to oper- 
ate the system without removing his hands from the 
controls. Modes of operation are manaul, semi- 
automatic and automatic. A safety switch is incorpor- 
ated in the system so that all the stores can be 
jettisoned in an emergency. 

To avoid reducing the aircraft operational load carry- 
ing capacity, the launching units are normally attached 
externally to the rear fuselage or to the sides of the 
ventral and wing pylons. Internal or semi-recessed 
installation can also be adopted, depending on the 
aircraft configuration and available space. 

The DM/A-202 also provides an interface with the 
DM/A-104 radar warning receiver for full aircraft 
self-protection. 


Status 
The DM/A-202 is operational and being offered for 
export. 


Contractor 
DTS .-Ltda. 


EWPS-100 EW System 


The EWPS-100 has been developed to protect helicop- 
ters and combat aircraft from present and future radar- 
controlled weapon systems. It operates over the 0.7 to 
18 GHz frequency band and provides a low-cost and 
effective answer to operational requirements in the 
air-to-air and air-to-ground roles. An integrated EW sys- 
tem architecture has been developed using modular 


techniques, proven software and hardware building 
blocks. The EWPS-100 integrates the DM/A-104 radar 
warning receiver, DM/A-202 chaff/flare dispenser and 
DM/A-401 self-protection jammer. 

The main features of the EWPS-100 are a high prob- 
ability of threat interception, high sensitivity, initiation of 
countermeasures, power management in time and fre- 
quency and control of chaff/flare cartridge dispensing. 


Specifications 

Frequency: 0.7-18 GHz 

Detection: pulse, pulse Doppler, CW 
Sensitivity: -50 dBm 

Maximum pulse density: 500,000 pps 
Display: 16 threats simultaneously 


Status 
The EWPS-100 is operational and being offered for 
export. 


Contractor 
DTS Ltda. 


Caiquen II Radar Warning 
Receiver 


The Caiquen II radar warning receiver has four indepen- 
dent receivers, each with its own 2 to 18 GHz wideband 
crystal video receiver and antenna, offering coverage 
through a full 360° in azimuth and +40° in elevation. 
PRFs between 200 Hz and 12 kHz can be processed. 
There are eight LRUs: four antennas, two RF units, 
computer and a control and display unit. The cockpit 
display unit indicates the radar types being detected: 
‘A’ for airborne and ground-based acquisition radars, ‘V’ 
for early warning radars, ‘CW’ for continuous wave fire 
control radars and ‘LKN’ for locked on fire control radars 
with pulse modulation. The display is divided into 12 
sectors, indicating the bearing of the received signals. 


Specifications 
Volume: 0.011 m% 
Weight: 8 kg. 

Altitude: up to 40,000 ft 


Status 
In production and in service. The system equips the 
Chilean Air Force’s British Aerospace Hunter FGA.71 
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aircraft and is understood to be under development for 
installation in the country’s Mirage 50, among others. 


Contractor 
DTS Ltda. 
UPDATED 


Caiquen III Radar Warning 
Receiver 


Caiquen Ill is a wideband radar warning receiver oper- 
ating over the 2 to 18 GHz frequency range and giving 
full 360° coverage in azimuth and +40° in elevation. The 
system is fully automatic and programmable, provides 
real-time analysis of the direction and type of threats 
and presents the data to the pilot on a bright dot matrix 
LED display divided into eight sectors. The threat is 
classified as a surveillance, acquisition or fire control 
radar in lock on mode, or as a CW radar from a missile. 
Relative threat priorities can also be assessed. 

The Caiquen Ill system comprises eight LRUs: four 
antennas, two RF units, a computer and a display and 
control unit. The four orthogonal spiral antennas are 
each connected to a wideband crystal video receiver, 
which ensures the detection of pulsed and CW signals. 
The receiver outputs are digitised and fed into a high- 
speed digital microcomputer, which processes the 
incoming signals in real time, de-interleaves individual 
pulse trains and establishes type, strength and direc- 
tion of the emitters based on a comparison with a pre- 
programmed library. This information is presented to 
the crew on a dot matrix LED display, together with an 
audio warning signal. The display is capable of indicat- 
ing radar type, received signal strength and octant of 
arrival for up to three threats simultaneously. 

Caiquen Ill features a compact and modular design, 
which allows for very low demand.on aircraft space and 
simple retrofit installation on existing aircraft. It also fea- 
tures a high level of reliability and maintainability 
through the use of MiL-qualified components and com- 
plete BITE for online fault diagnosis. It can be inter- 
faced with the Eclipse chaff/flare dispensing system to 
provide an integrated self-protection capability, as well 
as onboard systems for blanking of self-emitted signals. 


Specifications 
Weight: 14 kg 
Power supply: 28 V DC, 3.5A 


DTS Ltda Caiquen Ill radar warning receiver 
modules 


ELECTRONIC WARFARE/Chile—China 


Status 

Installed on Chilean Air Force Hunter and Mirage 
aircraft. Development is under way for installation on 
the F-5 aircraft. 


Contractor 
DTS Ltda. 
UPDATED 


Eclipse Chaff/Flare Dispensing 
System 


Eclipse is a self-protection system for helicopters and 
combat aircraft that provides chaff and/or infra-red 
flares to break the lock of radar and infra-red guided 
missiles. It consists of three types of LRUs, including 
the cockpit control unit, and four launching units con- 
taining the chaff and flare cartridges. The control unit 
features a bright display, which indicates the amount of 
cartridges remaining, and a mode selector on which the 
pilot can select one of four different launching 
sequences. 

Each launching unit comprises an easily removable 
magazine, allowing quick reloading of the cartridges, 
as well as the associated firing circuits. The normal 
payload of the system consists of 64 RR-170 chaff 
cartridges and 34 MJU-7B flare cartridges contained in 
the four launching units. The system can be expanded 
easily to handle up to eight launching units. 

Flexibility and ease of operation have been achieved 
by the use of a fast and reprogrammable microproces- 
sor that guarantees adaptability of the system to chang- 
ing tactical situations. Simplicity of operation has also 
been enhanced by the installation of control switches 
on the aircraft throttle and stick, allowing the pilot to 
operate the system without taking his hands off the con- 
trols. A safety switch is incorporated in the system so 
that all the stores can be jettisoned in an emergency. 

To avoid reducing the aircraft operational load- 
carrying capacity, the launching units are normally 
attached externally to the rear fuselage or to the sides 
of the ventral and wing pylons. Internal or semi- 
recessed installation can also be adopted, depending 
on the aircraft configuration. Eclipse can be interfaced 
with the Caiquen radar warning receiver to provide full 
aircraft integrated self-protection. 


Status 
Installed on Chilean Air Force Hunter aircraft. Instal- 
lations for the F-5 and Mirage are under development. 


Contractor 
DTS Ltda. 
UPDATED 


Itata ELINT System 


The Itata ELINT system is a high-sensitivity electronic 
intelligence-gathering system that can detect, locate 
and measure the parameters of emissions from search, 


The DTS Ltda Eclipse chaff/flare dispensing 


The DTS Ltda Eclipse control unit 


acquisition and fire control radars. ltata consists of a 
fully programmable superheterodyne receiver, a digital 
pulse analyser and a high-gain wideband rotating para- 
bolic antenna which provides 360° coverage and bear- 
ing information to an accuracy of within a few degrees. 
Although intended primarily for light transport aircraft, 
Itata can also be installed in ships or ground vehicles. 
The receiver operates over a frequency range of 
3 MHz to 18 GHz in six bands. It can be used either ina 
wide open mode over the complete frequency range or 
in a selective mode over a single band. After detection 
of a transmission, the receiver locks on automatically 
and measures the frequency and other parameters. 
Digitised data of each intercepted signal can be 
recorded automatically for subsequent analysis. 


Specifications 

Frequency: 3 MHz to 18 GHz in six bands 
Azimuth coverage: 360° 

Azimuth beamwidth: (E/F-band) 8°, (J-band) 1.8° 
Polarisation: circular 


Status 
Operational with the Chilean Air Force on Beech 99A 
aircraft. 


Contractor 
DTS Ltda. 
UPDATED 


GT-1 Chaff and IR Flare 
Dispensing Set 


The GT-1 is a chaff and flare dispensing set which has 
been developed to provide self-protection to fixed-wing 
aircraft and helicopters. Chaff provides radar counter- 
measures in the 2 to 18 GHz frequency range and flares 
provide IR countermeasures in the 1-3 and 3-5 um 
wavelengths. The complete system consists of a pro- 
gramme controller, an operations control, dispensers 
and cartridges and can be interfaced with a threat warn- 
ing system to form a self-protection system. The stan- 
dard configuration is 36 chaff and 18 flare cartridges. 


The GT-1 dispensing chaff and flares from a 
Nanchang A-5C aircraft 


CHINA, PEOPLE’S REPUBLIC 


Dispensing can be manual or automatic and cartridges 
can be launched singly or in pairs. 


Specifications 

Weight: 40 kg (without cartridges and cables) 

Power supply: 27 V DC, <0.7 A (static), <3 A (ignition) 
380 V AC, 50 Hz, 3 phase, 2 kW 


China—CIS/ELECTRONIC WARFARE an 
Coverage: Contractor 
(azimuth) 360° China National Electronics Import and Export 


(elevation) 0 to +85° 


Status 
In production. 


Corporation. 


BM/KG 8601 Repeater Jammer 


The BM/KG 8601 repeater jammer operates in the E/F- 
and G/H-bands and is available for installation in strike 
and fighter/bomber aircraft to counter airborne track- 
ing, anti-aircraft fire control and SAM guidance radars. 
The jammer has a high power output, minimal repeater 
delay time, threat management through RF channelling 
and wide antenna coverage. It provides multiiamming 
techniques. 


Status 
In production. 


Contractor 
Southwest China Research 
Equipment. 


Institute of Electronic 


BM/KG 8605/8606 Smart Noise 
Jammers 


The BM/KG-8605 operates in the |/J-band as a smart 
noise jammer performing a hybrid type of jamming 
which incorporates some of the features of both noise 
and deception jamming. 

The BM/KG 8606 operates in the I-band and features 
both orthogonal and dual circularly polarised jamming 
techniques. 

Both the BM/KG 8605 and the BM/KG 8606 operate 
in conjunction with chaff/flare dispensers providing 
cross polarisation jamming and fast and accurate set 
on. They are small, lightweight and have a low power 
consumption. 


Status 
In production. 


The BM/kKdJ 8602 airborne radar warning system 


Contractor 
Southwest China Research 
Equipment. 


Institute of Electronic 


BM/KJ 8602 Airborne Radar 
Warning System 


The BM/KUJ 8602 is a radar warning receiver designed 
for tactical and other combat aircraft. It consists of a 
digital signal analyser, a CRT display unit, control box, 
several receivers and a number of antenna units. It fea- 
tures wide frequency coverage in two bands, 0.7 to 
1.4 GHz and 2 to 18 GHz, and is capable of dealing with 
multiple threats. Automatic sorting and identification of 
threat emissions are provided. The system can operate 
in conjunction with ECM units and _ chaff/flare 
dispensers. 

The BM/KJ 8602 system is compact and lightweight, 
making it suitable for tactical aircraft where space and 
weight are strictly limited. 


Specifications 
Weight: 20 kg 
Frequency: 0.7-14 GHz and 2-18 GHz 


Response time: 1s 

Capacity: 16 threats simultaneously 
Coverage: (azimuth) 360° 
(elevation) —30° to +30° 

Accuracy: 15° RMS 


Contractor 
Southwest China Research 
Equipment. 


Institute of Electronic 


BM/KJ 8608 Airborne ELINT 
System 


The BM/KdJ 8608 ELINT system detects, locates, ident- 
ifies and analyses radar emitters deployed on the 
ground and at sea with high probability of intercept, 
high sensitivity and the accurate measurement of 
parameters. It features wide frequency coverage, high 
sensitivity and long operational range, automatic signal 
identification, emitter position fixing capability, 
operations in a dense RF environment and BITE. 


Specifications 

Power supply: 115 V AC, 400 Hz 
28 V DC 

Frequency: 1-18 GHz 

Frequency accuracy: 5 MHz 
Coverage: (azimuth) 360° 
Accuracy: 

(bearing) (1-8 GHz). 5°, (8-18 GHz) 3° 


Contractor 
Southwest China Research 
Equipment. 


Institute of Electronic 


UPDATED 


COMMONWEALTH OF INDEPENDENT STATES 


Airborne ARM Control/ESM 
Systems 


Avtomatiki is offering the ATsU-1 and ATsU-2 pods, 
which detect emitter activity, and generate target 
designation data for Anti-Radiation Missile (ARM) 
launch. 

The ATsU-1 pod is described as being capable of 
processing pulse and CW data in one system-specific 
frequency band, whilst the ATsU-2 pod is reported to 
handle pulse radars in one specific band, and 
‘quasi-CW’ emitters in a second frequency band. 

Both systems are quoted as being able to respond to 
10 separate emitters and to cue two ARMs at a time. 

The ATsU-2 pod has two antennas (one on each side 
of the pod), whilst the ATsU-1 pod has only a single 
antenna array. 

Avtomatiki, also produces an associated wide-angle 
SRR system (presumably an ESM) to cue the ATsU 
pods. The SRR equipment is reported to cover 2 to 
18 GHz and +50°. 


Specifications 

Weight: each pod weighs 216 kg 

Angular coverage: 

(azimuth) +32° 

(elevation) 0 to -16° 

Azimuth accuracy: +1° 

Ranging accuracy (in co-ordination with the aircraft 
navigation system): +10% 


Contractor 
CKB Avtomatiki, Omsk. 


NEW ENTRY 


Sorbtsiya on a Su-34 


Airborne Radar Jammers - 
Gardeniya, Schmalta & Sorbtsiya 


Gardeniya, Schmalta & Sorbtsiya are all airborne jam- 
mers, that are believed to belong to the same family. 

The Gardeniya family includes both pod-mounted 
and internal radar jammers, that can operate auton- 
omously and automatically. Family capabilities are 
reported to include: self-protection; noise jamming in 
the 10, 20 and 70 cm wavebands; and communications 
jamming (Gardeniya IFUE - fitted to Mi-17P). Internally 
mounted versions of the Gardeniya family are reported 
to be fitted to MiG-29 aircraft. 

Sorbtsiya (also reported as Sorbtsiya-S) wide spec- 
trum jamming pod has been shown fitted in wing tip 
pods on Su-271B, naval Su-27 ‘Flanker’, Su-34 and the 
Su-35 advanced ‘Flanker’ derivative. 


Status 
Many systems are in service; it is probable that 
development continues. 


Design Bureau 
Pleshakov Scientific & Industrial Corp (GosCNRT)), 
Moscow. 


NEW ENTRY 


ASO Series Expendables 


The ASO-2, developed from the ASO-21 fitted to the 
Yak-28PP ‘Brewer-E’ and MiG-21, was originally fitted to 
the Mi-24 ‘Hind’ helicopter but proved unsatisfactory 
since the helicopter’s slow speed and the range of the 
flares was insufficient to provide a reasonable separ- 
ation between aircraft and flares. An improved version, 
believed to be the ASO-2bis, was fitted to helicopter 
fuselages, firing forward of the centreline in two banks 
of three launchers. This version has been seen on 
Mi-24/Mi-25 helicopters. 

A further development, the ASO-3, has been seen on 
the Mi-8MT Hip helicopter, as well as on other combat 
helicopters. It features a neater installation and offers 
much better protection to the electronic components. 
The ASO-3 has a more powerful rocket discharge 
system and has been fitted extensively to a number of 
combat aircraft, including the MiG-27 and MiG-29, 
where it may also have the designation BVP-30-26M. 


Status 
In service. 


Contractor 
Aviaexport. 


UPDATED 
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Gorizont Chaff/Flare Dispensers 


UP-P1, UV-P2 and L-028K Airborne chaff dispensers 
fitted to aircraft such as Tu-22, Il-76, Su-24 and Su-27. 

APP-50MR and APP-50MA chaff/flare decoy launch- 
ers are fitted to a variety of aircraft including: An-22, 
Tu-160, Su-24 and Su-27. 


Status 
In service. 


Contractor 
Gorizont. 
NEW ENTRY 


Landfish 


Landfish is reported to be the name given to the 
Su-24MP ‘Fencer-F’ specialist EW suite. It is said to 
include the Los, Mimosa and Fasol radar jammers (see 
the SPS series of radar jammers). 


Status 
In service. 
NEW ENTRY 


L-166B1A Airborne Fixed Source 
IR Jammer 


The L-166B1A_ fixed-source infra-red jammer is 
designed for helicopter application on Mi-8MT/MI-17, 
Mi-24, Mi-25 and similar foreign helicopter types. The 
system uses an IR radiation source and mechanical 
modulator. It is claimed to offer protection against IR 
guided missiles such as Sidewinder, Mica, Strela, 
Redeye, and Chaparral. System weight is said to be no 
more than 20 kg and power consumption 2.8 kW. 


Contractor 
Elers-Electron Ltd. 
NEW ENTRY 


LIP Missile Approach Warner 


LIP is a microwave Doppler missile approach warning 
system. In its original fit, on board Mi-24 helicopters 
serving in Afghanistan, a single set was installed to cov- 
er the rear and underneath of the helicopter. This cover- 
age was inadequate since it provided no warning of 
missiles approaching from the forward arc or fired from 
high ground down on to the helicopter. The most recent 
installation, on the Ka-29 marine assault helicopter, has 
a second antenna covering forward arcs. 

LIP antennas have also been observed on board the 
Su-25 Frogfoot ground attack aircraft. In this case, a 
single antenna is fitted in the tailcone directly under- 
neath the Sirena 3 radar warning system. 


Status 
In service. 


ELECTRONIC WARFARE/CIS—Denmark 


Contractor 
Aviaexport. 


Mak 


An infra-red missile launch and approach missile warn- 
ing receiver fitted to Su-34. Associated with it are two 
lines of dispensers on dorsal spine. 

NEW ENTRY 


Miass 


Airborne EW suite fitted to Tu-22MP ‘Backfire-C’ EW 
aircraft. 


Status 
In service. 
NEW ENTRY 


SG-1 Radar Warning Receiver 


It is reported that an RWR designated SG-1 is fitted to 
MiG-27 aircraft. 
NEW ENTRY 


Sirena-3 Radar Warning Receiver 


Sirena-3 has been the standard radar warning receiver 
known to NATO fitted to aircraft of the erstwhile Soviet 
block. The relationship of Sirena to the SG-1 RWR, or 
SPO series RWRs described below is not clear. 


Status 
In service. 
NEW ENTRY 


SPO Series Radar Warning 
Receivers 


The SPO-10 is an analogue radar warning receiver, 
which covers H/J-bands, and is fitted to MiG-21SM 
‘Fishbed J’ and MiG-29. 

The SPO-15 RWR covers the frequency band 5 to 
10 GHz. 

The SPO-23 is the latest development RWR for the 
CKB Avtomatiki, Omsk design bureau. SPO-23 is appli- 
cable to MiG-21, -23, -29 and Su-22 aircraft, and to the 
Ka-50 and Ka-52 attack helicopters. 

SPO-23 can be configured to cover 4 to 11 GHz or 4 
to 18 GHz. The antenna system is matched to the appli- 
cation. Ultra-broadband cones are used for helicopter 
applications, whilst a Broadband Beam Length (BBL) 
array, comprising conformal radome units, each with 
four or five outputs, to provide adequate angular resol- 
ution to match targeting requirements for the Kh-25P 
and Kh-31P anti-radiation missiles. A threat library of 
128 emitters is incorporated. Weight is 18 to 30 kg 
depending on configuration. 


Status 
In service. 


Contractor 
CKB Avtomatiki, Omsk. 


NEW ENTRY 


SPS Series Radar Jammers 


The SPS series of jammers includes a large number of 
systems, fitted to a wide variety of aircraft, in both 
dedicated EW roles and self-protection fits. 

SPS-5-28, known as Fasop, is fitted to the specialist 
EW aircraft: Su-24MP ‘Fencer-F’ and Tu-22P ‘Blinder-E’. 

SPS-22-28 and SPS-44-29 are obsolescent/obsolete 
systems fitted to Yak-28PP ‘Brewer-E’ and Tu-16PP 
‘Badger-J’ EW aircraft. 

SPS-63, -66, -68 form part of the Mi-8PPA ‘Hip-k’ 
battlefield EW helicopter. 

SPS-130, -140 Gvozdika jammers were first- 
generation systems fitted to MiG-27 and MiG-25 
aircraft. 

SPS-150 Lyutik self-protection jammers fitted to 
MiG-25RB ‘Foxbat-B’. 

SPS-160 Geran family of self-protection jammers 
fitted to Su-24 and Su-27. 

SPS-170 family of self-protection jammers scheduled 
for installation in Su-34, -35 aircraft (may include 
Sorbtsiya-S). 


Status 
In service. 


NEW ENTRY 


SRO/SRZO Series IFF 
Transponder/Interrogator 


The SRO/SRZO series IFF transponder/interrogator is 
standard fit in CIS aircraft. A large number of versions 
exist. 


Status 
In service. 


NEW ENTRY 


SRS Series Airborne Electronic 
Intelligence Equipment 


Little information is available on the SRS series elec- 
tronic intelligence equipment, which is fitted to MiG-25 
specialist aircraft. 


Status 
In service. 


NEW ENTRY 


Electronic Warfare Management 
System for the F-16 


The electronic warfare management system for the 
F-16 mid-life update, developed by Per Udsen and 
TERMA Elektronik in conjunction with the Royal Danish 
Air Force, consists of an Electronic Warfare Manage- 
ment System (EWMS), ALE-40 sequencer switch, Pylon 
Integrated Dispenser Station (PIDS), and Electronic 
Combat Integrated Pylon System (ECIPS). 

The EWMS combines a single-point pilot control unit 
with an upfront indicator for the co-ordinated setting-up 
and operation of the F-16 EW suite. The two cockpit- 
mounted panels, the EW Management Unit (EWMU) 
and the EW Prime Indicator (EWPI), provide pilot/ 
vehicle interface and enhance situational awareness. 

The EWMU facilitates avionic and sensor input 
assessment, analysis and dynamic threat data process- 
ing to obtain the optimum countermeasures 


DENMARK 


responses. The unit provides the prime control for 
all aircraft EW functions, including operation of the 
countermeasures systems with menu-driven set up 
of dispenser, programmes and techniques. The EWMU 
constitutes the main EW system computer, and 
provides co-ordinated control of the EW assets in 
manual, semi-automatic and automatic modes of 
operation. 

The EWPI provides the pilot with head-up EW notifi- 
cations, warnings and remaining payload counts, and 
furnishes dedicated prime controls for the RWR and 
ECM systems. 

The hardware and software modular design of the 
EWMS features growth potential and flexibility to meet 
the need for further platform integration and databus 
expansion. 

The enhanced sequencer switch assembly is an 
autonomous LRU compatible with the ALE-40 coun- 
termeasures dispensing system. The sequencer switch 


routes payload dispenser signals to the breech plate fir- 
ing pins of the sequencer assemblies, executing the 
sequential firing of chaff, flares and other decoy coun- 
termeasures payloads. The sequencer can be set for 
single or double firing at one of eight preprogrammed 
intervals of 5 ms upwards. Fast firing is available down 
to the squib limit of 15 ms or less. 

The PIDS is designed to increase the chaff/flare 
capacity of the F-16. All conventional weapon and ECM 
pod capabilities are retained. The PIDS is integrated 
with, and operated from, the onboard dispenser sys- 
tem. Existing weapon pylons are rebuilt to PIDS 
standard. 

The ECIPS is a common denominator for several 
F-16 electronic combat systems as these systems are 
accommodated in a modified F-16 weapon pylon. The 
ECIPS features retention of all existing conventional 
weapon capabilities, the capability to carry alternative 
ECM pods on special missions, lack of impact on 
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weapon separation or delivery and the use of existing 
aircraft wiring. 


Status 
In production and in service on Royal Danish Air Force 
F-16 aircraft. 


Contractors 
Per Udsen Company Aircraft Industry AS. 
TERMA Elektronik AS. 


Modular Countermeasures Pod 
(MCP) 


The basic building block of Per Udsen’s MCP is a barrel 
module containing two ALE-40 or ALE-47 chaff and 
flare dispenser magazines and a sequencer switch. 
Two or four such barrels, which may be set at 15° inter- 
vals in order to dispense in the optimum direction, are 
attached to the strongback. The baseline system is 
completed by a nosecone containing a further dis- 
penser magazine, and a tailcone accommodating a 
safety switch. The MCP is controlled from a TERMA EW 
Management System or similar installation. Options 
include the addition of RWRs, MAWs and towed 
decoys. 

The MCP can be carried under-wing, using standard 
NATO 350 mm lugs. 


Specifications 
Length: 2.27 m 

Weight: 

(empty) 65 kg 

(with typical load) 132 kg 
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The EWPI (left) and EWMU (right) for the TERMA electronic warfare management system 


Status 


Twin installation on Royal Netherlands Air Force Fokker 


60 aircraft, typically carrying a load of 240 infra-red 
flares and 360 chaff cartridges. 
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Contractor 
Per Udsen Company Aircraft Industry AS. 


NEW ENTRY 


AN/ALR-DK Radar Warning 
Receiver 


Royal Danish Air Force AN/ALR-69 radar warning 
receivers (RWRs) have been reconfigured to the 
AN/ALR-DK, the Mini-69, for use on lightweight helicop- 
ters of the Royal Danish Army Air Corps. The light- 
weight, miniaturised RWR has been developed by 
Danish industry in co-operation with the Royal Danish 
Air Force to decrease logistics and software support 
significantly while providing helicopters with an 
advanced RWR capability. The basic Mini-69 weighs 
13.6 kg. 

The AN/ALR-DK system consists of an azimuth indi- 
cator, prime control panel, auxiliary control panel, sig- 
nal processor, frequency selective receiver, C/D-band 
receiver and four amplifier-detectors. 

The AN/ALR-69 has been modified to the AN/ 
ALR-DK by a number of alterations to reduce size, 
weight and input power. The control panel has been 
rebuilt as a smaller LRU which optimises helicopter 
functions. In the CM-479, existing circuit cards have 
been repackaged in a smaller, lighter enclosure with 
the option for a second CPU/memory circuit card. The 
CM-479 power supply has been replaced by a new cir- 
Cuit card in the signal processor to match helicopter 
power requirements. The amplifier-detectors have 
been repackaged into two LRUs, each containing cir- 
cuit cards from two of the AM-6639s. New antennas 
have been installed, but existing AN/ALR-69 antennas 
can be reused. The frequency selective receiver and 
C/D-band receiver are not used in the helicopter 
installation. 


pies 


The Mini-69 has been modified from the AN/ALR-69(V) for Royal Danish Army Air Corps AS550 Fennec 


helicopters 


Status 
The AN/ALR-DK system is installed in Royal Danish 
Army Air Corps AS 550 C2 Fennec helicopters. 
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Contractor 
Radartronic A/S. 


Digital Enhanced AN/ALE-40 
Sequencer Switch 


The fully digital sequencer switch is a direct replace- 
ment for the current AN/ALE-40 electromechanical 
sequencer switch. It operates in the existing aircraft 
installation without any requirement for modification. 
The enhanced sequencer switch assembly is an 
autonomous LRU compatible with the AN/ALE-40 
countermeasures dispenser system. It routes payload 
dispense signals to the breech plate firing pins in the 
dispenser assemblies, executing the sequential firing 
of chaff, flares and advanced decoy payloads. 
Enhanced safety design is provided in accordance 
with MIL-E-5400. Extensive software and hardware 
monitoring of the squib firing current source and the 


complementary dual-level power switching circuits pro- 
tect against inadvertent payload firing. To accom- 
modate future dispenser system enhancements the 
sequencer switch is equipped with a databus interface, 
enabling intelligent, dynamic operation within an 
ACMDS advanced countermeasures dispenser system 
environment. 


Status 
Fitted to Danish AF C-130H aircraft, and Royal 
Netherlands AF C-130 and F-27 aircraft. 


Contractor 
TERMA Elektronik AS. 


UPDATED 


The digital sequencer switch is compatible with 


the AN/ALE-40 countermeasures 


system 


dispenser 
1995 
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5000 Series Chaff/Flare 
Countermeasure Dispensers 


Alkan has developed countermeasure dispensers that 
can accommodate either chaff or infra-red flare car- 
tridges or a combination of the two. The cartridges are 
arranged in interchangeable, easily handled magazines 
loaded in the modular dispenser. Typically, a single dis- 
penser will accommodate five to seven modules. Each 
module houses a magazine containing, for example, 
eighteen 40 mm diameter chaff cartridges. 

The dispenser electronic management system per- 
forms the firing sequences created by software 
whether it is connected to an RWR or not. It perma- 
nently manages the inventory of available cartridges 
and provides the necessary information to the cockpit 
control unit which displays the status of the complete 
equipment. 

The CADMIR dispenser pylon using the same tech- 
nologies is specifically designed for semi-conformal 
installation on the Mirage 2000 and 2000-5. 


Status 

The system is in service in French Air Force Jaguar air- 
craft. Two dispensers are fitted under the wing in a con- 
formal installation near to the aircraft fuselage. Each 
dispenser contains seven modules (Alkan Type 5020). 

The same system is also in service on the Dassault 
Mirage F1, on which itis installed on a special wing hard 
point. 

The Alkan Type 5081 pod is designed to fit either to 
the JATO point of the MiG-21 or to any 14 in (356 mm) 
standard armament hard point. It is in series production 
for the French Navy Super Etendard. 

The same concept is used in an internal configur- 
ation on the Mirage 5. The Type 5013 dispenser which 
houses four standard magazines is in series production 
for a foreign customer. 


Contractor 
Alkan. 
UPDATED 


ELIPS Helicopter Self-Protection 
System 


The Electronic Integrated Protection Shield (ELIPS) has 
been designed for helicopters and light aircraft. It is a 
multidecoy launching system adaptable to any kind of 
chaff or flares, operating in automatic, semi-automatic 
and manual modes. Direct coupling to any type of 
Radar Warning Receiver (RWR) or Missile Approach 
Warner (MAW) for automatic sequence selection and 
launching is available. 

The type and quantity of ammunition available, selec- 
ted firing sequence and functioning status of the sys- 
tem are displayed either on the cockpit control unit or 
on a centralised multifunction ECM display. Loading 
of the various decoys is identified through codes 
allocated to magazines or through an integrated recog- 
nition system. Two, four or more magazines may be 
controlled without any modifications to the system. 


Specifications 

Weight: 

(2 chassis configuration) <12 kg empty, 
<23 kg loaded with IR flares 
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The Alkan 5020 decoy dispenser on a Jaguar aircraft 


The ELIPS chaff/flare dispenser for helicopters and light aircraft 


Firing interval: 25 ms-1 min 
System response: <50 ms 


Contractor 
Alkan. 


SPIRIT Electronic Warfare System 


SPIRIT is an electronic warfare system for transport air- 
craft. It comprises a high-capacity dispenser providing 
up to 84 cartridges, containing up to 376 flares, on the 
aircraft. It consists of a Type 5160 decoy dispenser, 
scabbed on to each side of the fuselage, and an NVG- 
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compatible control unit which offers automatic, semi- 
automatic or manual operation. 


Status 
In series production for the French Air Force Transall 
aircraft. Fitted to at least 20 C-160/C-160NG aircraft 
interfaced with the Thomson-CSF Sherloc radar warn- 
ing receiver and an Elta missile approach warning 
system. 


Contractor 
Alkan. 


UPDATED 


ABD 2000 Jammer 


The ABD 2000 is a self-protection detector/jammer 
designed for the export version of the Mirage 2000. 
This multimission aircraft is intended to operate in a 
wide range of theatres and its self-protection system is 
able to counter all types of threats. 

The ABD 2000 is installed internally, thereby avoiding 
using up ordnance pylon points and/or limiting the air- 
craft flight envelope. The complete system weighs 
80 kg and consists of four LRUs: a main unit containing 
the receiver, jamming channels, transmitter and the 
aft antennas; a left-hand conformal unit containing 
the electrical power supplies for the system; a right- 
hand conformal unit containing the computers 
controlling the system operation; an antenna providing 


forward coverage and located on the vertical fin of the 
aircraft. 

The ABD 2000 system is capable of detecting and 
identifying RF emitters selecting the more dangerous 
threats alerting the pilot on the countermeasures dis- 
play unit; and automatically initiating jamming appropri- 
ate to the type of threat. It has a very wide frequency 
coverage and is entirely controlled by microprocessors, 
and can be programmed in accordance with user’s 
operational sceanrios. The system is operated by 
the countermeasures control panel fitted in the cock- 
pit. Using this panel the pilot can select one of four 
positions: Off, SIL (the system detects a threat), Jam, 
Test. 

The ABD 2000 can be integrated in a complete EW 
system, Known as the Integrated CounterMeasures 


The ABD 2000 self-protection jammer 


Mirage 2000 aircraft fitted with the Dassault Electronique ABD 2000 self-protection jammer, showing the 


rear antenna above the jetpipe 


System (ICMS), which has been developed in 
collaboration with Dassault Aviation, Thomson-CSF 
and Matra Défense. 


Specifications 

Frequency: H-, I- and J-bands 

Coverage: all sectors 

Reaction time: 0.6 s 

Detector sensitivity: up to -60 dBm 

Measured parameters: RF frequency, frequency 
agility, pulsewidth, PRI, duty cycle, sector, polarisation, 
level, type 

Multi jamming modes: continuous and spot noise, bar- 
rage noise, cover pulse jamming, count down, velocity 
deception, blinking. 


Status 
In service for several air force Mirage 2000. 


Contractor 
Dassault Electronique. 
UPDATED 


ADELE ESM System 


ADELE (Alerte Détection et Localisation des Emetteurs) 
is an ESM system for helicopters and maritime patrol 
aircraft based on interferometry techniques. 

The essential features of ADELE are a high direction- 
finding accuracy, allowing discrimination between 
emitters and their localisation; very confident identifi- 
cation of all emitters; a powerful computer able to 
handle the densest electromagnetic scenarios. 


Status 
Fully developed. 


Contractor 
Dassault Electronique. 
UPDATED 


Camel/BEL Expendable Jammer 
Family 


Camel/BEL is a miniaturized, expendable, electromag- 
netic, active, very wideband, coherent, decoy jammer 
for self-protection of aircraft against missiles and track- 
ing radars. It presents a credible electromagnetic signa- 
ture with regard to velocity, direction and range. 
Camel/BEL is, therefore, able to counter CW, pulsed 
and pulsed Doppler radar threats, in particular those 
radars used in active and semi-active missile seeker 
heads, either air-to-air or ground-to-air, and including 
radars with monopulse direction-finding or other 
counter-countermeasures. 

Dimensions of the Camel/BEL cartridge are 
compatible with current-generation decoy dispensers. 


Status 
Limited-rate initial production. 


Contractor 
Dassault Electronique. 
Etienne LACROIX. 
UPDATED 


Carapace Threat Warning System 


Carapace is a version of the passive part of the EWS-16 
system for the F-16 aircraft (see later item). The main 
part of the system is a hybrid receiver, including IFM, 
crystal video and superheterodyne receivers, plus an 
interferometric direction-finding array. 

Carapace is believed to cover the C to J frequency 
bands and is designed to detect, identify and localise 
all modern threats with great accuracy. It is able to 
analyse accurately, on a pulse-to-pulse basis, emitters 
at long-range in severe ECM environments and offers 
an ESM capability. Accuracy of direction-finding is 
classified but is probably of the order of 1°. 


Status 
Carapace is in service with the Belgian Air Force F-16 
aircraft. 


Contractor 
Dassault Electronique. 
UPDATED 


EWR-99 Radar Warning Receiver 


The EWR-99 radar warning receiver is designed for heli- 
copters. It is a user programmable, database oriented 
system covering a very wide frequency range and mak- 
ing use of full-band Instantaneous Frequency Measure- 
ment (IFM) technology. The system is able to detect all 
RF signals including CW, pulse, and pulse Doppler 
emitters in high-density electromagnetic environments. 
More than a simple radar warning receiver, the EWR-99 
offers smart management of onboard dispensers and 
can interface with a missile warning system. 


Status 
Initial production. 


Contractor 
Dassault Electronique. 
NEW ENTRY 


EWS-16 Self-Protection System 


The EWS-16 is an integrated system which consists of a 
threat warning system and an active jammer. The threat 
warning system can detect, identify and localise all 
modern threats with great accuracy. All threats can be 
identified in less than one second without any ambi- 
guity, even in dense electromagnetic environments. The 
active jammer features high radiated power and can 
counter pulsed and CW radars. Analysis of threats is on 
a pulse-by-pulse basis, with very accurate identification 
and priority assessment, a clear pilot interface, and full 
integration with the weapon system. The EWS-16 is fully 
programmable and makes use of a separate threat 
library. The ESM subsystem can accurately locate 
ground-based radars and can record data during flight. 

Features of the EWS-16 system include: a manage- 
ment and compatibility unit based on a 32-bit pro- 
cessor; a crystal video receiver and a high-speed 
wideband superheterodyne receiver; an instantaneous 
wideband direction-finding interferometer; an IFM 
receiver; real-time spectral analysis processing; a 
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plug-in Emitter Identification (EID) and mission report 
module; a multiple threat jammer employing a high- 
power transmitter; and synergy between jammer and 
decoy dispenser. 


Status 

A version of the passive part of the EWS-16, known as 
Carapace, is in service in the Belgian Air Force for its 
entire fleet of F-16 aircraft (see separate entry). 


Contractor 
Dassault Electronique. 
UPDATED 


EWS-21 Radar Warning System 


The EWS-21 radar warning receiver is adapted from the 
EWS-A (see next item) for MiG-21 aircraft upgrade 
applications. It is effective against all types of radar 
emitters, offering full instantaneous band coverage. 
The system uses adaptive processing to deal with high- 
duty cycle radars and jammers and is capable of in- 
flight recording for post-flight analysis. In the passive 
target designation role the EWS-21 provides data for 
the MiG-21 Kopyo radar and modernised avionics. Inte- 
gration within the aircraft has been studied thoroughly 
with Mikoyan. 


Status 
Ready for production, probably initially aimed at the 
update of India’s MiG-21 fleet, as part of a new avionics 
suite, / 


Contractor 
Dassault Electronique. 
UPDATED 


EWS-A Radar Warning System 


The EWS-A (Electronic Warning System for Aircraft) is a 
compact radar warning system (10 kg) designed for 
modernisation for aircraft self-protection systems. The 
system is lightweight and can detect all radar threats 
including CW, pulsed and pulsed Doppler emitters, 
even in the densest environments. 

The key features of the EWS-A are a very short reac- 
tion time, high confidence of emitter identification due 
to Instantaneous Frequency Measurement (IFM) and a 
100 per cent probability of interception. The EWS-A will 
also control jammers and/or chaff launchers (if fitted to 
the aircraft), and can be integrated to the aircraft 
weapon system through serial link and/or multiplex bus 
interface. The EWS-A is fully user programmable. 


Status 
In full-scale production for the French Air Force Mirage 
Eds 


Contractor 
Dassault Electronique. 
UPDATED 


PAJ-95 Detector/Jammer 


PAJ-95 is a pod-mounted airborne detector/jammer for 
self-protection of combat aircraft. It has a supersonic 
capability, with a diameter of 157 mm and a weight of 
85 kg. Covering a very wide frequency band, and cap- 
able of multiple and independent jamming techniques, 
it can detect and counter all types of threat. It is fully 
automatic and is able to perform surveillance, alert and 
jamming functions over the complete frequency band. 
Threat and jamming techniques libraries can be repro- 
grammed by the user and loaded before take-off. Reac- 
tion time is very short and since it is entirely controlled 
by microprocessors, it can be adapted to future threat 
developments. PAJ-95 has the benefit of the most 
modern technology, through several updates. 


Status 

Versions of the PAJ-95 are in service for the French 
Mirage Ill, Mirage F1, and Jaguar. A particular version 
has been manufactured in co-operation with Spanish 
industry for the Spanish Air Force. 


Contractor 
Dassault Electronique. 
NEW ENTRY 
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Spectra EW System 


Dassault Electronique, Thomson-CSF and Matra 
Défense are developing the Spectra self-protection 
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system for the Rafale ACT/ACM aircraft. The system is 
the first ever in France to cover electromagnetic, laser 
and infra-red domains. It makes use of sophisticated 
techniques, such as interferometry, digital frequency 


memory, electronic scanning, multispectral infra-red 
detection, artificial intelligence, and substrate technol- 
ogies (MMICS on GaAs substrates and VHS INS). Spec- 
tra includes an active phased-array transmitter which is 
currently in flight test. 

The system is fitted internally in the Rafale, with over 
10 locations distributed throughout the aircraft, and 
integrated through a specific EW databus and a central 
processor. Spectra may also be installed on the outside 
of the aircraft. 


Status 

The programme was launched in 1990 under a French 
MoD contract. The first prototype was delivered in 
1993. First flights on Rafale occurred in 1994. 


Contractors 

Dassault Electronique. 

Matra Défense. 

Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


The Rafale is equipped with the Spectra EW 
system 
1996 


Corail Countermeasures 
Equipment 


Corail is a radar and optronic countermeasures equip- 
ment designed for various versions of the Mirage 
fighter and can also be applied to transport aircraft. The 
system can be housed in a conformal or external pod; 
two pods can carry up to 256 decoy cartridges accord- 
ing to type - EM, IR and EO cartridges can be used. 


Status 
In production for Mirage F1 aircraft in service with the 
French Air Force. 


Contractor 
Matra Défense. 


VERIFIED 


Phimat Chaff Dispenser 


Phimat is a light low-drag radar decoying system 
designed for supersonic speeds and suitable for all 
operations in Jaguar, Harrier, Super Etendard and vari- 
ous types of Mirage aircraft. It can generally be adapted 
to all types of modern aircraft, particularly those with 
weapon stations capable of taking the R550 Magic or 
Sidewinder missiles. 

The system consists of a cylindrical dispenser pod, 
chaff pack tubes, ejection mechanism, associated elec- 
tronic block and a control box located in the cockpit. 


Specifications 
Dimensions: 3,600 x 180 mm diameter 
Weight (loaded): 105 kg 


Status 
Operational with the French Air Force and Navy and the 
Royal Air Force. Production ceased. 


Contractor 
Matra Défense. 


UPDATED 


Saphir Chaff and Flare System 


The Saphir chaff/flare system is optimised for use with 
helicopters. Four cartridge dispensers are used and the 
system can be deployed manually, fully or semi- 
automatically or in a survival mode. 


Status 

Saphir A was designed to equip the Horizon Super 
Puma helicopter. The system has been installed on 
Puma, Cougar, Lynx and Ecureuil helicopters. During 


Matra Corail self-protection countermeasures system under the French Air Force Mirage F1 CT wings 


Matra Phimat chaff dispenser under Super Etendard aircraft 
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MATRA SAPHIR-B _ self-protection _counter- 
measure system equipping a Lynx helicopter of the 
French Navy 1996 


the Gulf War, French Army Gazelles and Pumas and 
French Air Force Pumas were equipped with Saphir. 

Saphir B was designed for light helicopters and is in 
service on the Gazelle and Lynx. 

A version known as Saphir M, marketed jointly by 
Buck Systems and Matra, has been chosen for the 
NH 90 and Tiger helicopters. It uses Saphir technology 
and Buck expendables. 


The Matra Sycomor ECM system on a Mirage F1 
fighter 


Contractor 
Matra Défense. 


UPDATED 


Spirale Chaff and Flare System 


The Spirale chaff and flare system was developed for 
the Dassault Mirage 2000 fighter and entered service at 
the end of 1987. The system comprises two cartridge 
dispensers located under the rear fuselage, two chaff 
dispensers located at each wingroot, two electronics 
boxes and two fixed missile detectors in the Magic 
missile launchers. Spirale NG is a new version being 
developed for the Mirage 2000D. Spirale NG will have a 
new generation cartridge. 


Status 
Spirale is in service with several air forces on the Mirage 
2000. 
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The Matra Spirale dispenser mounted on a Mirage 2000 aircraft 


Contractor 
Matra Défense. 


UPDATED 


Sycomor Chaff and Flare System 


The Sycomor chaff/flare system is intended for the vari- 
ous versions of the Dassault Mirage F1 fighter and can 
be packaged either in a 2.95 m long externally mounted 
pod or in a 2.5 m conformal pack. Each pack has three 
chaff dispensing tubes and seven cartridge magazines. 
Each pod has the capacity for two packs. 


Status 
Sycomor is operational with Mirage Fis flown by 
several air forces. 


Contractor 
Matra Défense. 
VERIFIED 


DDM Missile Launch Detector 


The DDM missile launch detector provides automatic 
detection of a missile launch plume, locates it in flight 
and instantaneously feeds threat data to the aircraft 
ECM system. It incorporates passive infra-red detector 
techniques to ensure covert operation in severe ECM 
environments and is capable of locating missiles using 
any type of seeker. DDM features advanced signal pro- 
cessing to give extremely high probability of launch 
detection and a low false alarm rate. It includes a 
mosaic detector array to provide infra-red signature 
discrimination and has the capability to handle 40 
tracks simultaneously. 

DDM can be configured for different applications by 
arrangement of its component modules to meet specif- 
ic size, weight and coverage requirements. It can be 
installed in a variety of aircraft types such as AWACS, 
combat aircraft, helicopters and executive aircraft. 

The DDM-2000 has been developed for the Dassault 
Aviation Mirage 2000. In this, the electro-optical head 


Missile launch receiver (DDM) for the counter- 
measure equipment of a Mirage 2000 combat 
aircratt. 


1996 
and signal processing unit are integrated into a single 
unit mounted at the end of a missile launcher on either 
side of the aircraft. 


In the DDM-Prime version, which forms part of the 
Rafale Spectra self-protection system, the electro- 
optical head and signal processing unit form separate 
modules. 


Specifications 

Weight: 

(electro-optical head) 5.6 kg 
(signal processing unit) 3.6 kg 
Coverage: 180° 

Accuracy: +2° 


Status 
In production for French Air Force Mirage 2000N and 
2000D aircraft. Due to enter service in 1996. 


Contractors 
SAT. 


Matra Défense. 


UPDATED 


Astac Airborne ESM/ELINT 
System 


Astac is an ESM/ELINT system intended primarily for 
detection and identification of enemy ground radar sta- 
tions. It is suitable for medium- and high-altitude stand- 
off reconnaissance missions, or at low altitude on the 
battlefield and in penetration where it can collect data 
for the avoidance or destruction of anti-air defences. 

It consists of an airborne pod fitted with interfer- 
ometers for high-precision direction-finding, compress- 
ive receiver, a data recorder and a data downlink. The 
pod is capable of handling up to 20 radars/s. Astac 
weighs about 400 kg and can be adapted easily to any 
combat or light transport aircraft equipped with accu- 
rate navigation equipment. Subsystems can also be 
installed on board the aircraft. 

Information from the aircraft sensors is received by a 
ground station where it is processed and the various 
radar parameters are displayed in alphanumeric 
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Astac airborne ESM/ELINT system 


format. These parameters include whether the radar is 
mobile or fixed, its type, frequency, PRF, pulsewidth, 
intra-pulse modulation and agility in the C- to K-bands. 
In addition to the alphanumeric display, a graphic 


display is provided which incorporates a map showing 
positions of detected emissions, together with known 
airfields, radar sites and so on. An airborne display 
provides real-time onboard information to the crew. 


Specifications 

Dimensions: 3,960 long x 406 mm diameter 
Weight: 400 kg 

Frequency: 0.5-40 GHz 

Accuracy: +1° azimuth and elevation 


Status 

In production for French Air Force Mirage F1CRs and 
for Japanese Air Self-Defence Force RF-4E aircraft. 
Demonstration flights have been carried out on an F-16. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 
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Barem Jamming Pod 


The Barem self-protection jammer is designed to pro- 
tect tactical aircraft and helicopters from radar-directed 
missiles and similar threats. Barem jams several threats 
or groups of threats simultaneously. Housed in a pod 
cleared for flight at speeds above Mach 2, the system 
has front and rear receive and transmit antennas cou- 
pled to the superheterodyne receiver and TWT trans- 
mitter which work under automatic microprocessor 
control over the H-, |- and J-bands. Threats detected by 
the threat identification library and the jamming tech- 
niques generator are easily reprogrammable on the 
flight line. Received signals are recorded in flight for 
subsequent analysis and storage in the library. 


Specifications 

Dimensions: 3,450 (length) x 160 mm (diameter) 
Weight: 85 kg 

Power required: 700 VA 


Status 
In production for French and export Mirage, Jaguar and 
Super Etendard aircraft. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 
UPDATED 


BF Radar Warning Receiver 


The Type BF radar warning receiver provides the crew 
with warning of most categories of airborne and surface 
radar threats and with an indication of their direction. 

Four wideband antennas are used, linked to a video 
receiver and, when necessary, a synchronisation unit. 
In the Mirage the system control and display unit is 
integrated with other cockpit equipment, but it can be 
provided separately for other applications. 

The receivers comprise photographically etched 
spiral antennas and microwave circuits for an RF test 
oscillator, limiter modulator diodes, high-pass filter, 
detector circuit, video modulation and preamplifica- 
tion. The two side-mounted antennas lie flush with the 
fin structure, while fore and aft antennas on the fin have 
conical radomes. An audio alarm is generated when 
threats are detected and approximate threat direction 
is indicated by one or more of four signal lamps. The 
threat is also categorised by one of three lamps which 
indicate conventional pulse radar, continuous wave or 
interrupted continuous wave radar or track-while-scan 
ground radar. 


Specifications 

Dimensions: 

(flat antennas) 148 (diameter) x 53 mm (depth) 
(conical antennas) 82 (diameter) x 360 mm (depth) 
(synchronisation unit) 209 x 110 x 45 mm 

(control box) 146 x 95 x 40 mm 

(indicator unit) 68 x 61 x 61 mm 

(video receiver) % ATR short 
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The Thomson-CSF Barem jamming pod can be flown on tactical aircraft at speeds above Mach 2 


Weight: 9.2 kg (total system) 
Power supply: 200 V AC, 400 Hz, <500 VA 


Status 

No longer in production. In service in Mirage F-1A and 
F-1C, Mirage IIIZ, Super Etendard and Royal Nether- 
lands Air Force F-5 aircraft. In widespread use in the air- 
craft of a number of countries in the Middle East. A 
version designated TMV OO8H is produced for 
helicopters. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 
UPDATED 


Caiman Noise/Deception 
Jamming Pod 


Probably developed from the earlier Alligator pod 
Caiman is designed for dedicated electronic warfare 


The Thomson-CSF Remora jamming. pod 


aircraft that are protecting groups on ground attack 
missions. It can be installed underwing or on a fuselage 
pylon. The pod is self-contained, ram-air entering the 
unit through an annular intake to drive a power turbine 
and to provide cooling. Within the pod are fore and aft 
receiver antennas and two independent jammers each 
weighing 130 kg. The system is combat proven. 

Caiman Mk 2 is another podded Thomson-CSF jam- 
ming system which has been specifically designed for 
attack jamming against surveillance radars, including 
battlefield and AWACS type systems. It instantaneously 
covers two full octaves of hostile frequencies and can 
jam up to 20 threats simultaneously. The pod which 
contains TWT transmitters, superheterodyne receiver, 
autonomous power supplies and antennas, can be car- 
ried either under the wing or the fuselage of the aircraft. 
For tracking purposes, Caiman Mk 2 operates over a 
wider frequency range than Caiman and has an output 
jamming power in excess of 1,000 W. It incorporates an 
extensive memory capacity and modular design soft- 
ware for reprogramming to meet additional and 
changing threats. As with Caiman, the Mk 2 has manual 
and automatic operating modes. 


Specifications 
Dimensions: 5,950 (length) x 410 mm (diameter) 
Weight: approx 500 kg 


Status 

In production and development. Caiman is fitted to the 
Mirage F1, Mirage 2000, Jaguar and F-5 and has been 
supplied to export customers for several aircraft types. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 
UPDATED 


DB-3141 Noise Jamming Pod 
(Low-Band Remora) 


The DB-3141 H- to band jamming pod has a single 
receiver, a travelling wave tube jammer and fore and aft 
transmitter antennas. It provides a simple active elec- 
tronic warfare capability for Dassault Mirage fighters 
and possibly also for that company’s Super Etendard. 
DB-141 jams several threats simultaneously, including 
low-power Doppler radars. The system has a look- 
through capability, enabling it to discontinue jamming 
as soon as threat reception ceases. 


The Caiman jammer mounted under the starboard wing of a Mirage F1 fighter 
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Specifications 

Dimensions: 3,520 (length) x 250 mm (diameter) 
Weight: 175 kg 

Power supply: 200 V AC, 400 Hz, 1.7 kVA 


Status 
In production for Dassault Mirage aircraft. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 
UPDATED 


DB-3163 Noise Jamming Pod 
(High-Band Remora) 


The DB-3163 noise jamming pod is designed to provide 
self-protection against both air and ground radar 
threats. Pulse and continuous wave emitters can be 
detected, identified and countered. A superheterodyne 
receiver performs a frequency scan search on emis- 
sions received by antennas at both ends of the pod. 
During preflight preparation, bands can be selected; up 
to three threats or groups of threats can be jammed 
simultaneously. An internal bootstrap air cooling 
system is employed and the system is energised from 
the aircraft’s power supplies. 

DB-3163 is combat proven. 


Specifications 

Dimensions: 3,520 (length) x 256 mm (diameter) 
Weight: 175 kg 

Power supply: 200 V AC, 400 Hz, 1.7 kVA 
Frequency: |/J-band preprogrammed 


Status 
In production and in service with a number of air forces. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 
UPDATED 


DR 2000A ESM Receiver 


The DR 2000A is the airborne version of the DR 2000 
Series which is used for land-based, shipborne and air- 
borne applications. The basic system consists of inter- 
cept receiver, a Dalia 1000 Mk 1 or Mk 2 analyser, plus 
the necessary antenna units. The Dalia analyser pro- 
vides alarm analysis and identification facilities through 
a programmable library of 1,000 radar modes and 
parameters. 

The DR 2000A intercept receiver is built up of one 
omni-antenna and a number of DF antennas. It provides 
a virtual 100 per cent probability of intercept over the 
complete 360° of azimuth. The equipment carries out 
passive search and detection of all pulse and CW 
signals and gives an instantaneous visible and audio 
alert. The DR 2000A Mk 2 is an improved version with 
better sensitivity and coverage of the frequency bands 
from D to J and a DF accuracy of 5° RMS. 


Status 
In production. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 
UPDATED 


DR 3000A ESM Receiver 


The DR 3000A is the airborne version of the DR 3000 
Series designed for land, ship, submarine and aircraft 
operation. The 3000A is suitable for both fixed-wing air- 
craft and helicopters and consists of a processing unit, 
display unit and an antenna system and six DF and 
intercept aerials. It provides very high detection cap- 
ability over the complete 360° combined with high sen- 
sitivity over the frequency bands from D to J. Reliable 
identification is based on efficient de-interleaving even 
in very dense electromagnetic environments, accurate 
parameter measurements and _ artificial intelligence 
techniques. 

The DR 3000A is small, modular, flexible and can 
cope with the most commonly envisaged threats. It will 
meet all requirements for warning, surveillance, ELINT 
and target designation through ECM. The basic per- 
formance can be enhanced by various options to pro- 
vide improved capabilities for ELINT, DF accuracy and 
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DR 3000 control and display unit 


so on. Linked to a crystal video receiver it provides an 
aircraft with impressive capabilities both for ELINT and 
surveillance roles, particularly against low probability of 
intercept radars and short transmissions. 

Total weight of the system, including processing unit, 
control and display console and the antennas, is 85 kg. 


Status 
In production. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


DR 4000A (TMV 202) ESM Suite 


The DR 4000A (TMV 202) is an ESM suite designed for 
high sensitivity instantaneous intercept probability and 
automatic processing against electromagnetic threats 
in the D- to J-bands. It is intended for use in fixed-wing 
aircraft and helicopters for ELINT, surveillance, threat 
detection, identification and data handling system 
processing and is a version of the DR 4000 Series of 
equipments. The basic system consists of two sets of 
six DF antennas, an omnidirectional antenna, modules 
housing RF amplifiers, an IFM processing unit and an 
operator console containing controls and three-colour 
graphic and alphanumeric displays. 

With reprogrammable logic and a three-colour dis- 
play, the probability of interception in both direction- 
finding and frequency discrimination is claimed to be 
100 per cent with only a single pulse, as a result of the 
crystal video amplifier techniques used. The sensitivity 
is sufficient to intercept pulse compression signals. The 
system can be interfaced with any data handling sys- 
tem and the chaff launcher or jammer components of 
the ECM suite through suitable databuses or point-to- 
point links. 
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French Air Force Transall aircraft are equipped 
with the Gabriel SIGINT system 


Specifications 

Weight: 

(including antennas) 169 kg 
Power: 1,800 VA 


Status 
In production. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


Gabriel SIGINT System 


Thomson-CSF Radars and Contre-Mesures has devel- 
oped complete SIGINT electronic intelligence systems 
for integration on board aircraft such as the DC-8, 
Boeing 707, Transall and C-130. One of these, Gabriel, 
configures an ELINT subsystem, provided by Thom- 
son-CSF Radars and Contre-Mesures, for detection, 
analysis and localisation of radar emissions and a 
COMINT subsystem, provided by Thomson-CSF Com- 
munications for detection, interception, classification, 
listen-in, analysis and localisation of radio communi- 
cations. The system offers a high degree of automation 
to assist the operators to accomplish all types of 
missions. 


Status 
Two C-160 Transall aircraft equipped with the Gabriel 
system are in service with the French Air Force. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


ICMS Integrated 
CounterMeasures Suite 


Thomson-CSF Radars and Contre-Mesures, Dassault 
Electronique and Matra, have developed an integrated 
internally mounted EW suite for the Mirage 2000 air- 
craft. This is a highly sophisticated system, known as 
the Integrated CounterMeasures Suite (ICMS), where 
all parts are linked to a central interface and 
management unit. 

The system incorporates three warning receivers 
designed by Thomson-CSF. These receivers consist of 
a version of the Serval equipment (see later entry), a 


The Mirage 2000-5 is equipped with the ICMS integrated countermeasures suite 
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superheterodyne receiver to detect CW radar, pulse 
compression signals and low-power pulse Doppler sig- 
nals, and a receiver/processor mounted in the aircraft 
nose to detect missile command links. The missile 
detector function can also incorporate an infra-red 
warning receiver designed by Matra. 

Two detector-jammers are included, each with its 
own receiver which allows it to operate should the 
basic radar warning receiver be out of action. These 
detector-jammers consist of a high frequency sub-unit 
(designed by Dassault Electronique) to counteract air- 
borne and surface-to-air threats, and a low-frequency 
sub-unit (designed by Thomson-CSF Radars and 
Contre-Mesures) to operate against surface-to-air 
threats in the lower part of the spectrum. The Matra 
Spirale chaff/IR flare dispenser is also included in the 
overall system to provide passive countermeasures. 
Spirale is an internally mounted equipment which dis- 
penses stores through openings in the aircraft 
structure. 


Status 
In production for the Mirage 2000-5. In service on Greek 
Air Force aircraft and those of several other countries. 


Contractors 

Thomson-CSF Radars and Contre-Mesures. 
Dassault Electronique. 

Matra Défense. 


UPDATED 


Miriade Radar Warning System 


Miriade is a warning receiver in the millimetric-wave 
region. It is designed for the protection of helicopters, 
light aircraft or armoured vehicles from smart weapons 
using millimetre-wave seekers. It provides immediate 
warning over 360° coverage and weighs approximately 
8 kg. 


Status 
In development. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


MSPS EW System 


The Modular Self-Protection System (MSPS) is a very 
lightweight, easy to install EW suite, mainly designed 
for retrofit in existing aircraft. It combines the Sherloc 
RWR with the Barem jamming pod to provide a com- 
bined crystal video/superheterodyne receiving system 
for accurate threat description and fast data trans- 
mission between the two equipments for speedy 
reaction. 

The MSPS EW system can be installed on a wide var- 
iety of fixed-wing aircraft and helicopters. The jamming 
part can be installed internally. MSPS is fully automatic 
and reprogrammable, and can accept additions such 
as chaff and flare countermeasures, laser detection 
equipment and support jamming systems. The weight 
of the system is 100kg when the jammer is 
pod-mounted and 80 kg when it is internally installed. 
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MSPS on Super Etendard 
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Status 
In production for the Super Etendard upgrade. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 
UPDATED 


Sarigue SIGINT System 


A French Air Force DC-8 aircraft has been fitted with a 
SIGINT suite, known as Sarigue. The size of the aircraft 
provides room for over 10 workstations. 

In early 1993 Thomson-CSF Radars and Contre- 
Mesures was awarded a contract for the Sarigue NG 
(Nouvelle Génération) in which a DC-8 will be fitted with 
advanced ELINT and COMINT suites. The output from 
these will be collected to provide the SIGINT picture. 

Sarigue NG is based on Astac equipment (see earlier 
item) and the Thomson-CSF TRC 290/600 Series 
communications equipment. TRC 290 receivers oper- 
ate in the VHF/UHF bands, while the TRC 600 Series is 
a range of receivers, analysers and DF equipment 
covering the frequency range 0.1 to 1,350 MHz. 


Status 

A DC-8 aircraft equipped with Sarigue is in service with 
the French Air Force. In May 1993, Thomson-CSF was 
awarded a contract to install Sarigue NG in a French Air 
Force DC-8. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


Serval Radar Warning Receiver 


Fitted to French Air Force and export versions of the 
Dassault Mirage 2000 fighter, Serval warns the pilot 
when his aircraft is being illuminated by surface or air- 
borne radars of a hostile nature; friendly/hostile dis- 
crimination is done by comparing the characteristics of 
the illumination energy with those of emitters held in the 
reprogrammable system threat library. 

Serval uses four detection antennas mounted on the 
wingtips and fin feeding a hybrid analogue/digital pro- 
cessor. The CRT display unit shows the strength and 
direction of the threat emitter and whether it is ground- 
based or airborne. Details of several emitters can be 
shown simultaneously. At the same time an audio alarm 
sounds in the pilot’s headset. 


Status 
In production. Fitted to French Air Force and export 
Mirage 2000 aircraft. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 
UPDATED 


Sherloc TMV 011 Radar Warning 
Receiver 


The Sherloc TMV 011 RWR is a system designed for 
fixed-wing aircraft or helicopters. It incorporates a 
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high-speed digital processor and a radar signals library 
which is easily reprogrammable on the flight line. It also 
delivers operational flight reports. Of modular design, 
there are many ways to build Sherloc units into a 
system to meet specific requirements for, extensive 
self-protection. The latest version includes an 
instantaneous frequency measurement capability. 

Threat data is presented to the pilot in the form of 
alphanumeric symbology on a colour display unit, the 
symbols denoting the identification of threat lethality 
and the position on the CRT being relative to the 
threat’s bearing. Up to eight emitters can be presented 
simultaneously. Alternatively, a simple light-emitting 
diode display can be used, indicating threat classifi- 
cation and relative strength. Sherloc operates in the E- 
to J-bands. System weight is 11 kg for aircraft and 
9.5 kg for helicopters. 

The latest Sherloc version, Sherloc F, incorporates 
an instantaneous frequency measurement device. 

The helicopter specific version is called Sherif. 


Specifications 
Weight: 9.5-11 kg 
Frequency: E- to J-bands 
Accuracy: >10° 


Status 

In production. Between 150 and 200 Sherloc RWRs 
have been sold. In service in the Mirage 50, Mirage F1, 
French Navy Crusader, French Air Force C-135F and 
C-160, and Super Puma and Dauphin helicopters. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


Spider Active Expendable 
Jammer 


Thomson-CSF Radars and Contre-Mesures, in associ- 
ation with Matra Défense, is developing the Spider 
expendable self-protection jammer which can be fitted 
in current chaff and flare containers. This decoy is 
made of an electronic payload, using the latest tech- 
nologies such as MMIC, a GaAs amplifier with a high 
degree of integration to fit in the limited volume, a 
vehicle housing the payload and a battery. 

Spider is designed to counter most modern threats 
such as active coherent missile homing heads. It has 
the basic capability to defeat monopulse tracking. 


Status 
In final development. 


Contractors 
Thomson-CSF Radars and Contre-Mesures. 
Matra Défense. 


UPDATED 


Syrel ELINT Pod 


The Syrel pod is a fully automatic electronic reconnais- 
sance system attached by a special centreline pylon on 
Dassault Mirage F1, Mirage 3 and Mirage 2000 aircraft. 
It can be used during medium- and high-altitude stand- 
off missions, as well as low-altitude penetrations, auto- 
matically to acquire and record data relating to the 
identification and location of ground-based electronic 
systems. It is intended to provide reliable information 
on radars for early warning systems, search and acqui- 
sition, ground-control interception and fire control for 
anti-aircraft artillery or missiles. 

' The pod has two antenna sets at both front and rear, 
receiver units, an amplifier and recorders in its centre 
section. The pylon houses a cooling system which has 
a ram-air intake in the pylon leading edge. High-speed 
operation is assisted by thick-film and microwave cir- 
cuit assemblies on ceramic substrates. Thomson-CSF 
also produces first and second line maintenance 
equipment for use with the pod. 

Syrel is combat proven. 


Specifications 
Dimensions: 3,570 length x 420 mm diameter 
Weight: 265 kg 


. 
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Status 
No longer in production. In service on the Mirage Ill, 
Mirage F1 and Mirage 2000. 


Contractor 
Thomson-CSF Radars and Contre-Mesures. 


UPDATED 


The Thomson-CSF Radars and Contre-Mesures 
Syrel ELINT pod 
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DAL Laser Warning Receiver 


In addition to detection, the DAL laser warning receiver 
also provides localisation and identification of laser 
threats. It has a multithreat capability and all types of 
threats are handled, in the 0.8 to 2m wavelength 
range, including monopulse and multipulse range- 
finders and lasers for beam-riding missiles. 


The system consists of three line-replaceable 
sensors associated with a central processing unit. No 
harmonisation on the carrier is needed. 


Specifications 
Power consumption: <200 W 
Coverage: 360° x 90° 


Status 
Currently under development as the laser warning 
receiver for Rafale. 


Helicopter Laser Warning 
Equipment 


SEL has developed several types of laser warning 
sensors, one of which is the Helicopter Laser Warning 
Equipment (HLWE). The HLWE detects, identifies and 
locates the laser radiation source. Together with a 
threat warning system processor it can be used as a 
sensor for manual or automatic countermeasures. 


GERMANY 


The HLWE is designed to operate in helicopters such 
as the PAH-2 anti-tank helicopter but may also be 
modified for installation in fixed-wing aircraft such as 
Eurofighter 2000 or retrofit programmes. 


Status 
The HLWE has been successfully demonstrated in field 
trials. 


Contractor 
Thomson-CSF Optronique. 
UPDATED 
Contractor 
Alcatel SEL AG. 
UPDATED 


Helicopter Self-Defence System 


The Buck helicopter self-defence system is a modular, 
low-weight dispenser armed with chaff and flares that 
are tuned to the signature of the helicopter. It consists 
of a transport and firing unit installed on each side of 
the helicopter, with an operating and indication unit in 
the cockpit. A combination of firing sequences can be 
used, such as a single round of chaff or flares, a single 


round of chaff and flares, a multiple sequence of flares 
or a multiple sequence of chaff and flares. 

The device is allied with, and activated by, a radar 
warning receiver or missile approach warner. Activation 
can be completely automatic, semi-automatic or 
manual. 


Specifications 
Weight: 25 kg including cartridges 


Dispenser capacity: 8 rounds each 
Ammunition type: 55 x 200 mm calibre chaff and flare 
cartridges 


Status 
Fully developed 


Contractor 
Buck System GmbH & Co. 


Tornado ECR 


The Tornado ECR is based on the sixth Tornado pro- 
duction batch build standard and incorporates a MIL- 
STD-1553B databus, upgraded radar warning and 
active electronic countermeasures equipment and an 
improved missile control unit. 

The Tornado ECR features: an Emitter Location Sys- 
tem (ELS) to pinpoint, identify and display hostile radar 
emitters; an imaging infra-red system for all-weather 
day and night reconnaissance; the Operational Data 
INterface (ODIN) for transmission of near real-time 
reconnaissance data to following aircraft and ground 
centres; FLIR to enable covert low-level flight in adverse 
weather conditions and at night; advanced displays 
and powerful computers to give the crew more time for 
tactical decision making; the HARM anti-radiation miss- 
ile; an advanced interface concept to employ existing 
and future smart weapons and jammers and advanced 
avionic architecture that can grow and adapt to the 
demands of the threat in the 1990s and beyond. 

The Texas Instruments ELS allows the passive auton- 
omous acquisition, identification and precise location 
in range and angle of radiating threats. The information 
is displayed to both members of the crew for target 
selection. After selection the co-ordinates are used for 
cueing the HARM missiles as well as for handover to 
follow-on forces or for onboard storage. 


The Tornado ECR is in service with the German 
and Italian Air Forces 


The ELS detects, identifies and locates radar emis- 
sions through the use of a high probability of intercept 
receiver system. It features multi-octave RF coverage, 
phase interferometric antenna arrays for precision 
direction-finding, passive ranging  channelised 
receivers and a multiple MIL-STD-1750A digital pro- 
cessor. The system operates across the RF spectrum 
for all primary surface-to-air and airborne threats. Data 


acquired by the system is transferred to the tactical dis- 
plays of both crew members for threat assessment. The 
ELS is interconnected with the aircraft avionic and 
defensive aids databusses, and the emitter library is 
loaded from the mission data transfer system. 

The ELS can contribute to the ECR mission in other 
ways by assisting the crew during reconnaissance mis- 
sions. It can be used to identify and locate mobile tar- 
gets or targets of opportunity and also provide steering 
information for optimal sensor operation. 

The fundamental Tornado ECR tasks are recce- 
attack or Pathfinder operations. For this the aircraft 
is equipped with the LITEF ODIN, a digital datalink. 
ODIN uses the UHF/VHF and HF frequency bands for 
transmitting near real-time reconnaissance information 
to following aircraft and to ground command posts. As 
a data interface ODIN converts signals from analogue 
to digital and vice versa. ODIN messages received by 
the communications system are automatically trans- 
ferred for display to the crew via the avionic databus. 
Message formats on the weapon system operator’s 
screens are used for preparing transmissions. 
Received and transmitted data can be recorded in the 
mission data transfer system. Voice communication is 
not affected by operating the datalink facility. 

The internally mounted FLIR, developed by Zeiss, 
provides both aircrew with navigation, reconnaissance 
and attack information in adverse weather and in night 
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conditions. FLIR enhances the covert penetration and 
attack capabilities of the Tornado ECR. 

The ECR Infrared Imaging System (IIS) has a 
horizon-to-horizon capability which allows area and 
point reconnaissance. It provides a near real-time 
onboard display of the recorded image on the weapon 
system operator’s screens. Evaluation of the displayed 
image by the crew results in a reconnaissance in-flight 
report which can be transmitted to ground stations and 
follow-on forces by the ODIN datalink. The recording 
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medium is a high-resolution dry silver film which is fully 
developed seconds after the target images are 
recorded. 

The IIS consists of the IR linescanner, electronic 
components for power distribution, formatting, pro- 
cessing and amplification, electromechanical compo- 
nents for film recording and developing and the control 
panel. It provides video images to the displays via the 
computer symbol generator. The IIS is also used to 
record ELS electronic intelligence data. 


Status 
In service with the German and Italian Air Forces. 


Contractor 
Daimler-Benz Aerospace AG Military Aircraft Division. 


UPDATED 


TSPJ Self-Protection Jamming 
Pod 


After delivery of Cerberus I] and Cerberus Ill jamming 
pods for German Air Force and .Navy Tornados, 
Daimler-Benz Aerospace is now developing the 
Tornado Self-Protection Jammer (TSP). 

The TSPJ is used to jam hostile radars. Modular con- 
struction allows advanced techniques to be used 
against all types of terminal threats and their tracking 
radars. Main features are high-power output, power 
management, operation in high-pulse density, full 


frequency coverage and autonomous or radar warning 
equipment operation. 

The TSPJ is carried on the Tornado outer wing 
station. 


Status 
The TSPJ has been under development since 1990. 


Contractor 
Daimler-Benz Aerospace AG Sensor Systeme. 


UPDATED 


The TSPJ self-protection jammer is carried on the 
Tornado outer wing station 


MAWS Missile Approach Warning 
System 


Litton Applied Technology and Daimler Benz Aero- 
space have designed and developed the Missile 
Approach Warning System (MAWS). This advanced 
EW subsystem provides passive alert of time to impact, 
and direction of impact, allowing automatic release of 
countermeasures and adoption of optimum escape 
manoeuvre by the pilot. 

Opto-electronic, MAWS uses solar blind sensors 
(extremely sensitive, high-resolution imaging, no cool- 
ing), real-time image processing, and special software 
algorithms. 

MAWS is a small, lightweight and low power 
consumption system with datalinks to the EW-bus, 
Avionics-bus, and aircraft controls and display for 
optimal situational awareness. 


INTERNATIONAL 


Contractors 
Daimler-Benz Aerospace AG. 
Litton Applied Technology. 


NEW ENTRY 


MILDS III Missile Launch 
Detection System 


The MILDS III missile launch detection system detects 
and declares potential incoming missiles and indicates 
direction of arrival and time to go. MILDS III also auto- 
matically triggers self-protection actions such as 
release of flares, IR jamming and flight manoeuvres. It 
senses and images the ultraviolet emission of missiles’ 
plumes and uses advanced software algorithms to 
declare and track a threat in real time. 


MILDS Ill is designed for four sensor LRUs function- 
ing in a master/slave configuration. Optional sensor 
LRUs can be supplied for greater field of view cover- 
age. Each sensor contains preprocessing, signal 
processing and a communications processor. The 
master contains an additional software function 
for sensor fusion. Inertial navigation system data are 
used for threat declaration. Threat data are passed 
through standard datalinks to the EW display or EW 
suite. 


Specifications 

Dimensions: 120 x 120 x 180 mm 
Weight: 8 kg total 

Field of view: 360° azimuth, 95° elevation 
Response time: <0.5s 

Resolution: <1° 

Detection range: >5 km typical 
Sensor: passive (imaging UV) | 


Status 
Under development. 


Contractor 
Daimler-Benz Aerospace AG. 
Litton Applied Technology. 


UPDATED 
MILDS four sensor LRUs functioning in master-slave configuration 1996 
Silent Sentinel 
Silent Sentinel uses interferometry to give accurate Payload physical characteristics (typical): 

Silent Sentinel is a passive payload aimed at detecting, _— direction-finding. A compressive receiver offers long- (weight) 20 kg 
identifying and locating ground-based radars. range detection, superior parameters measurement (diameter) 200 mm 

Designed to be integrated on platforms such as UAV, and very short acquisition times. (length) 900 mm 
helicopters or light aircraft, Silent Sentinel either (power consumption) <300 W 
delivers radar tracks for real-time display and analysis Specifications 
or uses its high-capacity recording feature for post- Frequency range: 2-20 GHz (0.5-40 GHz optional) Contractors 
flight analysis. Field of view: 180° Electronics & Space Corp. 

The battlefield tactical situation can be displayed Measurement accuracy: Dassault Electronique. 
either on a compact laptop computer or ona SPARC- (frequency) 2 MHz class 
based ESM/ELINT workstation. (bearing) 1° class NEW ENTRY 


Defensive Aids SubSystem 


The Defensive Aids SubSystem (DASS) for the Euro- 
fighter 2000 is an integrated electronic warfare suite 
comprising a radar warning receiver, ECM, towed off- 
board decoy, computer, chaff/flare dispenser, laser 
warner and missile approach warner. The development 
of this system by a consortium, consisting of GEC- 
Marconi Defence Systems in the UK and Elettronica in 
Italy, is expected to take about five years. Although 
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Germany, one of the four nations in the Eurofighter 
2000 project, opted out of DASS, and Spain has 
reserved its position, Germany is now reconsidering 
purchase of DASS for its Eurofighter 2000 aircraft and 
workshares are being rediscussed. 


Status 

The Eurodass consortium was awarded a £200 million 
contract in March 1992 for the development of DASS. 
The work-share is split approximately 60% to the UK 
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and 40% to Italy. In March 1993, a contract was 
awarded to GEC-Marconi Defence Systems, Edinburgh 
for the laser warning system for the Eurofighter 2000. 


Contractors 
Elettronica SpA. 


GEC-Marconi Defence Systems, Stanmore. 


UPDATED 


AN/ALQ-167 ECCM/ECM Jammer 
Pod 


The AN/ALQ-167 pod generates a wide selection of 
noise and deception jamming. The jamming system is 
modular and is based on building blocks; as a result, fre- 
quency range and performance characteristics can be 
tailored to a particular need. The system is designed for 
use on manned aircraft or aerial targets, or for laboratory 
applications for radar and missile system evaluation. 

The AN/ALQ-167 is digitally controlled using a 
cockpit-mounted control box. The parameters and fea- 
tures that can be selected include operating band- 
width, jamming techniques, set on receiver, forward 
and aft radiation and power level. Up to 24 noise and 
deception modes are currently available. 


Specifications 

Dimensions: 2,300 x 3,700 mm 

Weight: 140-180 kg 

Output power: 100-200 W, ERP 1 kW min 
Frequency: 0.85-18 GHz in customer-specified bands 


Status 
In service. 


Contractors 
Ericcson Microwave Systems AB. 
Rodale Electronics Inc. 


UPDATED 


Digital Airborne Radar Threat 
Simulator 


The Digital Airborne Radar Threat Simulator (DARTS) is 
capable of providing radar signal emission simulation 
of airborne search radars, targeting radars, terrain fol- 
lowing radars and missile seeker radars. DARTS pro- 
vides for in-flight selection of emitter frequency, pulse 
repetition frequency, pulsewidth, stable, stagger or jit- 
ter PRF mode selection and antenna scan simulation. 

DARTS is a band reconfigurable magnetron-based 
emitter system employing an FET modulator. This 
enhancement permits the selection of transmitted pul- 
sewidth by the operator over the specified 0.1 to 2 us 
range with a 0.1 us resolution. Remote magnetron 
frequency tuning from the control indicator is also 
provided. 

DARTS is housed in a standard AN/ALQ-167 pod. 


Specifications 

Dimensions: 3,100 x 250 mm 

Weight: 147 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
Output power: 12.5 MW typical 
Frequency: H to I- and J-bands 


Status 
In service. 


Contractors 
Ericsson Microwave Systems AB. 
Rodale Electronics Inc. 


VERIFIED 


The Eriiammer A100 ECM training pod carried 
under a Pilatus PC-9 
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The AN/ALQ-167 ECCM/ECM training pod 


Erijammer A100 Jammer System 


The Erijammer A100 jammer system is a manually or 
automatically computer-controlled jammer pod for tac- 
tical use and ECCM training of air defence fighters and 
AAA operators. The system provides Responsive Elec- 
tronic Warfare Training and Support (REWTS) by giving 
the operator situational awareness with built-in RWR, 
look-through capability and a set on receiver. Over 50 
smart noise, advanced range, velocity and angle 
deception modes and combinations of these modes 
are available. The pod is also capable of providing 
simulation of missile seeker radars. Single or multi- 
threat capability is provided by an advanced frequency 
memory loop, a set on receiver and selectable 
bandwidths. 

The pod is entirely self-contained and requires only 
power from the carrier aircraft. The system is controlled 
by an ECM operator, through a cockpit control box, and 
programmable EEPROM; it is 100 per cent reprogram- 
mable in the air. The analysis and subsequent jamming 
of incoming signals over 360° with coverage for the sel- 
ectable high- and low-gain antennas give the system 
high flexibility in tactical flying and training. 


Specifications 

Dimensions: 3,235 (length) x 426 mm (diameter) 
Weight: 210 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 3 kVA 
28VDC,5A 

Frequency: H- and |/J-bands 

Output power: 350 W, ERP 1-2 or 10 kW 
Coverage: 

(horizontal) 360° 

(vertical) +30° 

Speed: 0.2 to 1 Mach+ 


Status 
In service in the Canadian, Swedish and Swiss Air 
Forces. 


Contractors 
Ericsson Microwave Systems AB. 
Rodale Electronics Inc. 


UPDATED 


Erijammer B200 Jammer System 


Ericsson/Rodale are developing a new jammer for 
surveillance and fire control radars in the E/F- and 
G-bands. The jammer is a low-band version of the 
Turbo Crow carried in an ALQ-503 (A100) podshell. 


Specifications 
Output power: 400 W typically 
Frequency: 2.5-5.9 GHz 


Status 
Under development. 


Contractors 
Ericsson Microwave Systems AB. 
Rodale Electronics Inc. 
UPDATED 


Rodale 200 Self-Defence Pod 


The Rodale 200 is a pod-mounted fully automatic self- 
defence system effective against pulse and CW radar 
transmissions. Velocity, range and angular deception 
modes are available and the equipment can communi- 
cate with the aircraft avionics via a standard databus. 
The system consists of two units: the pod-mounted 
jammer with built-in electronics and antennas and a 
cockpit-mounted control panel. 


The Ericsson/Rodale Erijammer A100/AN/ALQ-503 pod 
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Specifications 

Dimensions: 3,020 (length) x 254 mm (diameter) 
Weight: 180 kg 

Frequency: G- to J-band 

Output power: 200 W min 

Speed: Mach 1+ 
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Status 
Under development. 


Contractors 
Ericsson Microwave Systems AB. 
Rodale Electronics Inc. 
UPDATED 


Long Star Jamming System 


Long Star is a system that provides jamming of enemy 
radars to enable close support aircraft to carry out 
attack missions. It employs the MultiBeam Array Trans- 
mitter (MBAT) used in many Rafael systems and pro- 
vides detection, identification, direction-finding and 
jamming of threat emitters. It can also be used for 
ELINT. 


The system consists of the MBAT, identification unit, 
ESM/IFM units, ESM/IDF unit, power management sys- 
tem and operator console. The system’s effective radi- 
ated power gives radar burn through and its modularity 
provides for rapid installation and removal from a var- 
iety of platforms. The modular transmitters provide fre- 
quency coverage that can be tailored for specific 
missions. System weight is approximately 450 kg, 
depending on configuration. 


Status 

Long Star is being evaluated by the US Army and has 
been offered as a support jammer for the UH-60 Black 
Hawk helicopter. 


Contractors 
Northrop Grumman Corporation. 
Rafael Armament Development Authority. 
UPDATED 


Nemesis Directional Infra-Red 
Countermeasures Self-Protection 
Unit 
Nemesis is a Directional Infra-Red CounterMeasures 
(DIRCM) system that detects, acquires and tracks new 
IR threat missiles, and then defeats them by accurately 
focusing an intense beam of modulated IR energy onto 
the attacking missile. 

Full fitting compatibility is designed into the system 
for a wide range of platforms from large fixed-wing 
transport aircraft to small helicopters. 


The Nemesis fixed-wing directional IRCM suite 


Northrop Grumman is the team leader and overall 
system integrator; Northrop Grumman is also providing 
the passive warning element, based on its AAR-54 sys- 
tem, and the jamming lamp and techniques generator; 
Rockwell provides the Fine Track Sensor (FTS) for the 
transmitter azimuth axis; British Aerospace (Systems 
and Equipment) Ltd is providing operator controls and 
threat assessment; GEC-Marconi is providing the 
transmitter unit. 

The system is in development and ready for laser 
integration. 
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The Nemesis rotary-wing directional IRCM suite 


Status 
Development. 


Contractors 

Northrop Grumman Corporation 

British Aerospace (Systems and Equipment) Ltd. 
GEC-Marconi Defence Systems. 

Rockwell International Corporation, Defense Systems. 


NEW ENTRY 
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TWE Self-Protection System 


The TWE Self-Protection System includes a laser war- 
ner, made by DASA and a Thomson-CSF radar warner, 
with an Instantaneous Frequency Measurement. The 
system is designed to provide the crew of the Eurocop- 
ter TIGER helicopter, with data on hostile surveillance 
and fire control radars, tracking radars, CW illuminators 
and missile seekers, as well as laser rangefinders, laser 
illuminators and laser missile guidance systems. 

The TWE is designed to be the core of a defensive 
aids suite, being linked to a chaff and flare dispenser, 
missile launch detector or missile approach warning 
system, with growth capability for ECM extensions 


(jammers, and so on). It can be easily adapted to any 
tactical situation by programming the threat identifi- 
cation library, using the information recorded in the 
flight report. 


Specifications 

Weight: 13.5 kg 

Frequency: 

(radar) D- to K-bands 

(laser) 0.4-1.1 um (option: 0.4-1.7 um) 
Coverage: 360° azimuth 

Accuracy: 

(radar) 8° RMS 


Resolution: 
(laser) 4° 


Status 
In development. Approximately 500 TWE systems will 
be manufactured, for the TIGER program. 


Contractors 
Thomson-CSF Radar and Contre-Measures. 


Daimler Benz Aerospace (DASA). 


UPDATED 


AES-210/E ESM/ELINT System 


The AES-210/E is a sophisticated system which per- 
forms ESM, ELINT and radar warning system tasks in 
very dense RF environments. It can be installed in 
small- or medium-size aircraft or ships for applications 
such as maritime and overland surveillance, ELINT 
information gathering and platform self-protection. As a 
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programmable system designed with a modular and 
flexible architecture for future growth, the AES-210/E is 
optimised to receive all known and foreseeable radar 
signals, identifying highly complex signals and threats 
and employing an advanced combination of receiving 
techniques. 

The AES-210/E offers very high intercept probability, 
sensitivity and reliability, providing very accurate 


direction-finding. The system has five fast CPUs and 
can be operated automatically or by a single operator. 


Specifications 

Weight: 45 kg typical 

Frequency: 0.5-18 GHz 

Coverage: 360° azimuth 

Accuracy: 7° RMS coarse, 3° RMS fine 


Units of the Elisra AES-210/E ESM/ELINT system 


Library: >1,000 emitters 
Interface: RS-232, RS-422, MIL-STD-1553B, ARINC 
Environmental: MIL-STD-5400T 


Contractor 
Elisra Electronic Systems Ltd. 
UPDATED 


LWS-20 Laser Warning System 


Four laser sensors receive and detect laser pulsed sig- 
nals and send the detected pulses to the Laser Warning 
Analyser (LWA). The LWA characterises each laser 
pulse for its angle of arrival, relative time of arrival and 
amplitude. It then processes the single pulses or pulse 
trains and identifies the threatening emitter, based on 
preprogrammed library information. Identified threats 
are displayed on the screen of the self-protection sys- 
tem as alphanumeric symbols. These symbols enable 
the crew to establish the type, azimuth and lethality of 
the threats. In addition, audio warnings are sent to the 
crew through the aircraft intercom system. 

The LWA incorporates a powerful military 16-bit 
microprocessor with EEPROM for combat software, 
programmable tables and _ in-flight recording. The 
LWS-20 may include a MIL-STD-1553B RWR interface 
or other ECM interfaces. 


Specifications 

Dimensions: 

(analyser) 146 x 106 x 78.7 mm 
(control unit) 54 x 146 x 19 mm 
(display unit) 172 x 82.5 x 82.5 mm 
(sensors) 150 x 640 x 860 mm 
Weight: 

(analyser) 1.5 kg 

(control unit) 0.2 kg 

(display unit) 1.2 kg 

(sensors) 0.6 kg each 

Power supply: 28 V DC, 50 W 


Status 
In production and in service. 


Contractor 
Elisra Electronic Systems Ltd. 


UPDATED 


PAWS passive airborne warning system 1996 
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PAWS Passive Airborne Warning 
System 


The Passive Airborne Warning System (PAWS) is a 
lightweight missile launch and approach warning sys- 
tem designed for fighter aircraft and attack helicopters. 
It consists of one or two infra-red sensors, each with an 
associated processor based on T805 32-bit transpu- 
ters. The system may operate independently or may be 
integrated with a radar warning receiver. 

PAWS detects the missile exhaust plume radiation 
and tracks it even in high clutter environments. It deter- 
mines when a missile threatens the aircraft, provides an 
accurate readout of approach direction and an esti- 
mate of the time to intercept. It can also select the 
appropriate narrowbeam countermeasures and acti- 
vate them automatically. It is said to have a very low 
false alarm rate even in violent manoeuvres and when 
operating in a high clutter environment. 

PAWS consists of a high computation power parallel 
processor and an IR sensor built by El-Op Electronic 
Industries. It features missile launch and approach 
warning, discrimination between threatening and non- 
threatening missiles, multithreat warning capability, 
accurate approach direction and time-to-go estimation 
and automatic activation of countermeasures. 


Specifications 

Power source: 28 V DC (MIL-STD-704D) 

115 V, 400 Hz, 10 

Power consumption: 260 W 

Dimensions: 

(sensor) 132 x 187 x 365 mm 

(processor) short 2 ATR (203 x 389 x 127 mm) 
Weight: 

(sensor) 6.5 kg 

(processor) 9 kg 

MIL specification: MIL-STD-5400, Class |B 
Communication interfaces: RS 422, 1553B MUX 
BUS, transputer link 


Status 
Fully developed. 


The SPJ-20 self-protection jammer 
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Contractor 
Elisra Electronic Systems Ltd. 
UPDATED 


SPJ-20 Self-Protection Jammer 


The SPJ-20 self-protection jammer is a lightweight jam- 
mer. The system provides attack aircraft and helicop- 
ters with comprehensive active — self-protection 
capability for combat sorties on the modern battlefield. 

The SPuJ-20 features a powerful software program- 
mable jammer, wideband frequency range, ECM for 
pulse and Doppler threats and an interface to RWR 
systems. ECM includes a CW repeater, pulse repeater 
and two RF sources. ECM software programmable 
techniques include range gate pull-off, velocity gate 
pull-off, amplitude modulation, false targets and noise. 
It is easy to install and maintain. 


Specifications 

Volume: 15 | 

Weight: 18 kg 

Power supply: 28 V DC, 500 W 
115 V AC optional 

Frequency: 6-18 GHz 
Environmental: MIL-STD-5400 


Contractor 
Elisra Electronic Systems Ltd. 


UPDATED 


SPS-20(V) Airborne Self- 
Protection System 


The SPS-20(V) is a low-cost, low-volume and light- 
weight radar warning system designed to fit existing 
helicopters and aircraft. It detects and displays pulsed 
radar threats operating within the 0.7 to 18 GHz fre- 
quency range. A 3 in (76 mm) display unit provides an 
alphanumeric and special graphic symbols represen- 
tation of the type, course, angle of arrival, relative lethal- 
ity and status of the analysed radar threats. The 
SPS-20(V) is equipped with a fast microprocessor 
which executes data processing and interfacing tasks. 

The system features wideband acquisition including 
C/D-band, optional high-sensitivity CW detection and 
optional recording of flight events and emitter 
parameters for playback and evaluation. 

The system is fully programmable and there is an 
optional provision for a tie-in with the flare/chaff 
dispensing system. 


Specifications 

Dimensions: 

(analyser) 146 x 106 x 78.7 mm 
(dual-channel receiver) 148 x 65 x 95 mm 
(control unit) 54 x 146 x 19 mm 
(display unit) 172 x 82.5 x 82.5 mm 
Weight: 

(analyser) 1.4 kg 

(dual-channel receiver) 1.1 kg each (2) 
(control unit) 0.2 kg 

(display unit) 1.2 kg 

Power supply: 28 V DC (MIL-STD-704) 
Environmental: MIL-STD-5400 
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Status 
In production and in service. 


Contractor 
Elisra Electronic Systems Ltd. 


UPDATED 


SPS-45(V) Integrated Airborne 
Self-Protection System 


The SPS-45(V) is an airborne self-protection system 
which integrates two subsystems: the SPS-20(V) which 
detects pulse radars from the low band to 18 GHz and 
the SRS-25 which is a superhet receiver detecting CW, 
high PRF and low ERP radars. The LWS-20 may also be 
incorporated as an option to detect laser pulses. Ident- 
ified threats detected by the subsystem are displayed 
to the pilot on a 3in unit which provides an alpha- 
numeric representation of type, angle of arrival, relative 
lethality and status. 

The SPS-45(V) offers complete threat reprogramma- 
bility for new and changing environments through an 
extensive, easily updated emitter library. A portable 
memory loader/verifier enables the loading or unload- 
ing of the operational software and emitter tables in the 
field. 

Four orthogonally dispersed cavity-backed spiral 
antennas receive pulsed signals in the 2-18 GHz fre- 
quency range and send them to the two dual receivers. 
The video pulse output from both receivers is fed to the 
analyser which tags every pulse with its angle of arrival, 
amplitude, pulsewidth and time of arrival. 

The analyser CPU processes these characterised 
pulses, de-interleaves individual pulse trains and ident- 
ifies the threatening emitter by comparing the pulse 
parameters with preprogrammed library information. 
Pulse signals in the low band are also detected and 
characterised to provide additional information and 
threat status identification. 

The superhet receiver is connected to an additional 
set of four cavity-backed spiral antennas to enable sig- 
nal DF. As an option, the superhet receiver can be fed 
via couplers from the dual receiver antennas. 

The remote extension enables selection and amplifi- 
cation of the signals detected by the aft antennas. The 
input circuitry enables selection of one of the four 
antennas. The signal detected from the selected 
antenna passes a preliminary filter, mixes with the out- 
put signal of a voltage-controlled oscillator and goes to 
an IF section. The signal is then amplified, filtered and 
detected. The video signal is transferred to the video 
circuit for conversion to digital values. The final analysis 
and identification of the threat is done by an 80386 
microprocessor and the results are transferred to the 
analyser via a serial datalink. 

The analyser is responsible for integrating the data 
from the subsystems into one common threat file. 

The analysed threats are displayed on the display 
unit screen. In addition, audio warnings are dispatched 
to the pilot through the aircraft intercom system. The 
threat representations on the display screen allow the 
pilot to establish the azimuth, lethality and emitter type 
for up to 16 of the most lethal threats. Up to 250 differ- 
ent symbols can be programmed to represent specific 
threat types. Additional alert capability for missile 
launch status is provided. 

The system operating mode is controlled by front 
panel push-buttons on a single control unit. This unit 
enables the pilot to power the system, activate the auto- 
matic self-test procedure, delete preprogrammed 
threats from the display and define modes of operation. 

Each of the two subsystems incorporates its own 
microprocessor with EEPROM and RAM memory. 
Each microprocessor works autonomously using its 
own emitter and mission table. 


Specifications 

Weight: 

(SPS-20) 7.5 kg 

(SRS-25) 3.8 kg 

Power supply: 28 V DC (MIL-STD-704) 
Frequency: low band to 18 GHz 
Environmental: MIL-STD-5400, Class II 


Contractor 
Elisra Electronic Systems Ltd. 


UPDATED 
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The Elisra SPS-20(V) warning system 


The Elisra SPS-65(V) self-protection system for helicopters 


SPS-65(V) Self-Protection System 


The SPS-65(V) is a sophisticated lightweight system 
with outstanding sensitivity which is capable of inter- 
cepting and analysing a wide range of known and 
anticipated emissions from the battlefield, including 
laser radiation sources. The design of the SPS-65(V) 
has been enhanced by technically implementing 
combat experience. 

The SPS-65(V) comprises three subsystems. The 
SPS-20(V) low-volume lightweight radar warning sys- 
tem detects, processes and displays radar threats oper- 
ating within the 0.7 to 18 GHz frequency range. The 
SPS-25 which is a superheterodyne receiver detecting 
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modern CW, high PRF and low ERP radars. The 
LWS-20 laser warning receiver detects, identifies and 
locates hostile laser-guided weapons. 

A 3in display unit provides an alphanumeric rep- 
resentation of the type, relative bearing, relative lethality 
and status of up to 16 analysed threats. In addition, 
audio warnings are dispatched to the pilot through the 
intercom system. A flare/chaff dispensing system, 
which can be automatic or crew-activated, is available 
for countermeasures capabilities. 

Software and emitter tables can be loaded in the field 
into the emitter library in a matter of seconds. This pro- 
vides complete and immediate adaptability to changing 
threat environments. The analyser records flight events 
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and unloads them into a tape cassette for playback 
after flight. 


Specifications 

Weight: 

(SPS-20(V)) 7.5 kg 

(SRS-25) 3.8 kg 

(LWS-20) 2.5 kg 

Power supply: 28 V DC 

Frequency: 0.7-18 GHz 
Environmental: MIL-STD-5400 Class II 


Contractor 
Elisra Electronic Systems Ltd. 


UPDATED 


SPS-200 Self-Protection System 


The SPS-200 airborne self-protection system is oper- 
ational in the Israeli Air Force and the air forces of many 
other countries. Equipped with a digital signal analyser 
which executes data processing and interfacing tasks, 
the system can be connected to a chaff/flare dispens- 
ing subsystem to provide an active self-protection cap- 
ability. It can also interface with onboard radars and 
jammers. 

The system detects and displays pulsed radar 
threats operating within the 0.7 to 18 GHz frequency 
range. A sensitive receiver detects CW radar threats. A 
3 in CRT azimuth indicator provides an alphanumeric 
display of the type, angle of arrival, relative lethality and 
status of the analysed radar threats. Flight events and 
emitter parameters are recorded for playback and 
evaluation. A portable field loader unit enables the 
onboard analyser memory to be loaded or unloaded 
within two minutes. 

Additional features of the SPS-200 include wideband 
acquisition (including C/D-bands), compliance with 
MIL-STD-5400 specifications and full programmability. 


Specifications 

Dimensions: 

(analyser) 371 x 127 x 193 mm 
(azimuth indicator) 217 x 83 x 83 mm 
(detector/amplifier) 176 x 157.5 x 45 mm 
(control unit) 113.5 x 150 x 46.5 mm 
Weight: 

(analyser) 11 kg 

(azimuth indicator) 1.5 kg 
(detector/amplifier) 4 at 1.5 kg each 
(control unit) 1.1 kg 


Status 
No longer in production. In service with the Israeli Air 
Force and other air forces. 


Contractor 
Elisra Electronic Systems Ltd. 


UPDATED 


SPS-1000V-5 Self-Protection 
System 


The SPS-1000V-5 is an airborne self-protection system 
which integrates two subsystems. The basic SPS 
detects radars within the low to Ku-bands; the Superhet 
IFM Receiver Subsystem (SRS) provides detection and 
unambiguous identification of CW, high PRF, low ERP 
and pulse Doppler radars. 

Threats are presented to the pilot on a 3 in display 
which provides a graphic representation of threat type, 
angle of arrival, relative lethality and status. 

The SPS-1000 offers complete threat reprogramm- 
ability for new and changing environments through an 
extensive, easily updated emitter library. A portable 
field loader unit enables updated emitter tables to be 
loaded in the field and recorded flight data to be 
unloaded for pilot debriefing. 

Analysed threats are displayed on the display unit 
screen and audio warnings are sent through the aircraft 
intercom system. The displayed threat representations 
allow the pilot to establish the azimuth and emitter type 
for up to 16 of the top lethal threats. 

Up to 128 different symbols can be programmed 
to represent specific threat types. Alert capability for 
missile launch status is provided as well. 


The operating mode is controlled by front panel 
switches on a single control unit. The unit enables the 
pilot to power the system, activate the automatic self- 
test procedure, delete preprogrammed threats from 
the display, define high- or low-altitude emitter priorities 
and activate recording of threats. 


Specifications 

Weight: 

(central receiver processor) 14 kg 
(pilot display and control) 2.4 kg 
(antennas and front end receivers) 6 kg 
(RF switch) 0.8 kg 

Power supply: 115 V AC, 400 Hz 

28 V DC (MIL-STD-704) 
Environmental: MIL-STD-5400, Class II 


Contractor 
Elisra Electronic Systems Ltd. 


UPDATED 


SPS-2000 Self-Protection System 


The SPS-2000 is an advanced fully integrated airborne 
self-protection system based on combat proven reliabil- 
ity and thousands of hours of in-flight performance. The 
system provides immediate unambiguous emitter 
identification in dense hostile environments of surface- 
to-air missiles, anti-aircraft artillery and airborne inter- 
ceptors. The system can be mounted on a wide variety 
of tactical aircraft. 

The SPS-2000’s digital signal analyser unit accepts 
and processes video pulse output received from the 
detector-amplifiers, in the 2 to 18 GHz frequency range. 
Threat recognition is based on comparison with prepro- 
grammed library information. CD pulse signals in the 
0.7 to 1.3 GHz range are detected and characterised by 
the CD DF subsystem. The sophisticated receiver sub- 
system detects CW radars and high- and low-PRF sig- 
nals in the 2 to 18 GHz range which are not recognised 
by conventional radar warning systems. In addition, the 
receiver provides for integration with a power-managed 
jamming system. 

Up to 16 threats can be displayed on the alpha- 
numeric display unit screen. The pilot also receives 
audio warning over the aircraft intercom system. The 
display unit shows relative bearing of a threat, relative 
lethality and emitter type. Up to 50 different symbols 
can be programmed to represent specific threat types. 

Software and emitter tables can be field-loaded into 
the emitter library in a matter of seconds. This provides 
complete and immediate adaptability to changing 
threat environments. The analyser unit records flight 
events and unloads them into a tape cassette for play- 
back after flight. 

A chaff/flare dispensing subsystem, which can be 
automatic or crew-activated, is integrated with the 
SPS-2000 system. 


Status 
In production and service. 


Contractor 
Elisra Electronic Systems Ltd. 
UPDATED 


The Elisra SPS-2000 airborne self-protection 
system 
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The SPS-2100 passive subsystem 


The SPS-2100 jamming subsystem 


SPS-2100 Self-Protection System 


The SPS-2100 is an airborne self-protection system 
which integrates a passive subsystem and a high-power 
self-defence jammer. 

The passive subsystem consists of the basic SPS 
which detects radars within the low band to the Ku- 
band and a Superhet IFM Subsystem (SIS) which pro- 
vides detection and unambiguous identification of 
modern CW, high-PRF, low-ERP and pulse Doppler 
radars. 

Identified threats are presented on a 3in display 
which provides a graphic representation of threat type, 
angle of arrival, relative lethality and status. 

The jammer subsystem consists of repeater LRU, 
transponder LRU, two or more high-power transmitters 
and various ECM techniques. 

The SPS-2100 offers complete threat reprogramm- 
ability for new and changing environments through an 
extensive, easily updated emitter library. A portable 
field loader enables updated emitter tables to be 
loaded in the field and unloading of recorded flight data 
for pilot debriefing. 

Threats are displayed on the display screen and 
audio warnings are sent through the aircraft intercom. 
Displayed threats allow the pilot to establish the azi- 
muth and emitter type for up to 16 of the most lethal 
threats. Up to 80 different symbols can be programmed 
to represent specific threat types. Alert capability for 
missile launch status is provided as well. 

System operation is fully automatic and is controlled 
by front panel switches on a single control unit. This 
enables the pilot to power the system, activate the self- 
test procedure, select EW response, define high or low 
altitude emitter priorities and activate threat recording. 


Specifications 

Power supply: 115 V AC, 400 Hz 

28 V DC (MIL-STD-704) 
Environmental: MIL-STD-5400, Class II 


Contractor 
Elisra Electronic Systems Ltd. 


UPDATED 


SRS-25 Airborne Receiver 


The SRS-25 detects and analyses CW, high-PRF and 
medium-ERP radar signals and determines their direc- 
tion of arrival. It forms part of the SPS-45(V) integrated 
helicopter self-protection system. Continuous wave or 
high-PRF signals in the 6.5 to 18 GHz frequency range 
are analysed and signals can be recorded for later play- 
back, analysis or training. An extensive threat library, 
which can be updated easily between flights, is incor- 
porated in the unit. Four cavity-backed spiral antennas 
are used for accurate direction-finding. 


244 


Specifications 

Dimensions: 101 x 122 x 250 mm 
Weight: 4 kg 

Frequency: 6.5-18 GHz 
Accuracy: +10 MHz 
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Resolution: 2 MHz 
Coverage: 360° azimuth, +30° elevation 


Status 


Available. 


Contractor 


Elisra Electronic Systems Ltd. 


UPDATED 


ALR-2001 ESM 


A sophisticated airborne ESM able to measure radar 
operating parameters with sufficient precision to 
‘fingerprint’ individual radars from others of the same 
type. 

ALR-2001 also has COMINT capabilities from V/UHF 
to microwave datalink. 

It provides direction-finding capability, reportedly to 
better than one degree. 


Status 
Selected by the Royal Australian Air Force for its P3C 
aircraft. 


Contractor 
Elta Electronics Industries Ltd. 


NEW ENTRY 


COMINT/ELINT System for the 
Arava 


The COMINT/ELINT system for the Arava twin-engined 
light transport can be rolled on or off a multipurpose air- 
craft or be permanently installed. The COMINT oper- 
ator uses sensors such as the Elta EL/K-1250 with 
omnidirectional antennas, direction-finding and signal 
recording. The ELINT operator has 0.5 to 18 GHz band- 
width coverage with omnidirectional antennas, signal 
analyser, data processor and recorder facilities. Jam- 
ming can be accomplished using antenna arrays in the 
aircraft tail, giving approximately 240° azimuth cover- 
age in the lower hemisphere. Spot and band jammers 
of 20 to 400 W power are used. 


Specifications 
In production. 


Contractor 
Elta Electronics Industries Ltd. 


The Elta EL/L-8310 wideband ELINT/ESM receiver 
system in the Arava EW aircraft 


EL/K-1250T VHF/UHF COMINT 
Receiver 


The compact EL/K-1250T synthesised receiver oper- 
ating in the 20 to 510 MHz band is used as a building 
block for larger COMINT or EW systems such as the 
Arava EW. The unit has four selectable intermediate fre- 
quency filters which demodulate AM, FM, continuous 
wave and single sideband signals. Intermodulation pro- 
tection is claimed from RF preselection by voltage 
tracking filters and the fast tuning synthesiser settles 
within 500 ms between channel changes. Remote 


The Elta EL/K-7032 airborne COMINT system 


digital control operation is possible and the compact 
dimensions, low weight and power consumption are 
achieved by extensive use of advanced microcircuit 
technology. 


Specifications 

Dimensions: 114 x 193 x 356 mm 
Weight: 7 kg 

Frequency: 20-510 MHz 

Frequency accuracy/stability: +1 ppm 
Synthesiser settling time: 500 us 

IF bandwidth: select 4 of 10, 20, 50, 100, 300, 600, 
1,000 kHz 

Noise figure: 

(20-180 MHz) 12 dB 

(180-510 MHz) 11 dB 


Status 
In production. The unit is in service with Israeli and 
other armed forces. 


Contractor 
Elta Electronics Industries Ltd. 


EL/K-7010 Tactical 
Communications Jammer System 


The EL/K-7010 is a modular family of communication 
jamming systems designed for stand-alone operation 
and providing for signal search and acquisition, preset 
channel monitoring and automatic jamming modes. It 
can also be integrated within a larger electronic warfare 
system. Computer control of power management, fast 
reaction jamming and multikilowatt effective radiated 
power provide simultaneous multiple target capability. 
New interception tasks are accomplished rapidly by a 
fast scanning receiver and automatic signal sorting in 
the system computer. In addition to airborne instal- 
lations, ground-based systems suitable for armoured 
personnel carriers and air conditioned shelters are 
available. 


Status 
In production. 


Contractor 
Elta Electronics Industries Ltd. 


EL/K-7032 Airborne COMINT 
System 


The EL/K-7032 is designed for the surveillance and 
interception of radio signals in the 20 to 500 MHz 
frequency range, operation being largely 
computer-controlled. 

A typical airborne system would include a super- 
visor’s station having a computer controller, two VHF/ 
UHF radios, a display and a data recorder. This station 
can work with up to four traffic collection stations, each 
having up to four radios and data recorders. 

The EL/K-7032 has a frequency resolution of 1 KHz 


(with 10 Hz an option) and can intercept AM, FM, CW 


and HF-SSB transmissions as required. 


Specifications 

Frequency: 20-500 MHz 

Resolution: +1 kHz (10 Hz optional) 
Modes: AM and FM (CW and SSB optional) 


Status 
In production and in service. Fitted to the Phalcon early 
warning aircraft. 


Contractor 
Elta Electronics Industries Ltd. 


EL/K-7035 All-Platform COMINT 
System 


The EL/K-7035 COMINT system intercepts, monitors, 
locates, analyses and reports on radio communications 
in the 20 to 500 MHz range. It is suitable for air, sea or — 
ground applications. 

The standard EL/K-7035 system includes a super- 
visor console, 2 to 5 operator consoles, a system con- 
troller and mass storage, RF distribution and antenna, — 
a DF system, plotter position and datalink. The 
supervisor and operator consoles would each be ~ 
equipped with 2 to 4 COMINT receivers, 2 to 4 control- 
lers, 2 to 4 dual-channel tape recorders and a rugge- 
dised computer. As an option these consoles could 
also have an IF panoramic display and time code 
generator/reader. 


Contractor 
Elta Electronics Industries Ltd. 


EL/L-8202 Advanced Self- 
Protection Jamming Pod 


Specifically designed to counter Soviet radars oper- 
ated by the Syrian forces during the 1982 Lebanon war, 
the EL/L-8202 combined receiver/jammer system is 
compatible with the IAI Kfir fighter and any similar air- 
craft able to accommodate the pod, which resembles 
that of the US Air Force AN/ALQ-131. F- to J-band (3 to 
20 GHz) coverage is provided with high-power broad- 
band jammer outputs through either fore or aft anten- 
nas. Beam-shaping features are incorporated and the 
threat library plus jamming techniques and stored mis- 
sion data can be reprogrammed on the flight line. There 
is an integral ram-air/liquid cooling system. The logic 
unit within the pod interfaces the jammer with remote 
radar warning receivers and cockpit displays. Other 
systems in the family are the smaller pod-mounted 
EL-8200 system which weighs 113 kg, but offers 80 per 
cent of the capability of Cerberus. Two versions are 
available, the EL-8222 and EL-8224, as well as the 
EL-8223 internal fit system. 


Specifications 

Dimensions: 2,900 x 260 x 390 mm 
Weight: 200 kg 

Power: 1.7-2.3 kVA 

Frequency: F- to J-bands 


Status 
In production and in service with the Israeli Air Force. A 
version known as Cerberus has been developed with 


Daimler-Benz Aerospace for German Air Force 
Tornado IDS aircraft. 
Contractor 
Elta Electronics Industries Ltd. 
UPDATED 


EL/L-8230 Internal Self-Protection 
Jammer 


Suitable for IAI Kfir and Lockheed F-16 sized aircraft, 
the EL/L-8230 self-protection system is designed to 
‘ combat both surface and airborne threats. It operates 
across the G- to J-bands (4 to 20 GHz) with separate 
receiver and transmitter antenna groups and can 
generate noise or repeater jamming signals. It is 
designed to use standard avionics bay cooling air and, 
being fully contained within the aircraft, does not 
increase drag. The radio frequency unit, radio fre- 
quency power amplifier and logic unit are combined in 
one box. 


Specifications 

Dimensions: 250 x 240 x 600 mm 
Weight: 42 kg 

Power consumption: 1.8 kVA 


Status 
In production and in service with the Israeli Air Force. 


Contractor 
Elta Electronics Industries Ltd. 
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The Elta EL/L-8202 advanced self-protection jammer pod mounted under the wing of an Israeli Air 
Force Kfir 


EL/L-8231 Internal Self-Protection 
System 


The EL/L-8231 is an internally mounted ECM set, 
operating in the H-, |- and J-bands, designed to protect 
combat aircraft or helicopters from attack by missiles 
with CW radar guidance. Incoming signals are auto- 
matically analysed and the appropriate jamming signal 
transmitted. The set also interfaces with the aircraft’s 
RWR. 


Specifications 
Volume: 15 | 
Weight: 18 kg 
Power consumption: 
(transmit) 600 VA 


Status 
In production and in service. 


Contractor 
Elta Electronics Industries Ltd. 


EL/L-8240 Self-Protection System 


The EL/L-8240 is an internally mounted self-protection 
system suitable for modern combat aircraft. It offers 
radar warning, jamming and deception over a large fre- 
quency range and with wide angular coverage; it can be 
integrated with other avionics systems. A distributed 
processing system is used and the unit can be readily 
reprogrammed to meet changing threats. 


Specifications 
Weight: 136 kg 
Power required: 7 kVA 


Contractor 
Elta Electronics Industries Ltd. 


EL/L-8300 Airborne SIGINT 
System 


In operation in large aircraft such as the Israeli Air 
Force’s converted Boeing 707s, the EL/L-8300 is a 
long-range highly sophisticated SIGINT system said to 
be capable of detecting communications and other 
electronic signals at ranges up to 450 km. Received 
and processed data can be transmitted to the EL/ 
L-8353 ground command and control centre for further 
processing, evaluation and dissemination of data. 

The EL/L-8300 incorporates the EL/K-7032 COMINT 
system (see earlier entry), the EL/L-8312A ELINT sys- 
tem (see later entry) and the EL/L-8350 command and 
analysis station on the aircraft. Training for operators 
of the EL/L-8300 can be undertaken on the L-8351 
simulator and post mission analysis is done on the 
EL/L-8352 system. 


Specifications 

Frequency: 0.5-18 GHz (0.03-40 GHz optional) 
Coverage: 360° azimuth 

Accuracy: +3° 

Library: 2,000 emitters (5,000 optional) 


Status 

In service in Israeli Air Force Boeing 707 aircraft and 
incorporated in the Santiago Boeing 707 ECM aircraft 
of the Spanish Air Force. It is also reported that the 
South African Air Force operates at least one Boeing 
707 with a version of the EL/L-8300 SIGINT system. 


Contractor 


Elta Electronics Industries Ltd. 


EL/L-8303 ESM System 


The EL/L-8303 is a computerised ESM system for ship- 
borne, airborne and ground-based applications. It is 


The Elta EL/L-8300 SIGINT system in operation in an Israeli Air Force Boeing 707 aircraft, it can also be found installed upon the Boeing 707 ECM aircraft of the 
Spanish Air Force 
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designed to intercept, digitise, identify, display and 
record radar signals. The processed data can be exam- 
ined by an operator or used to activate automatic ECM 
or chaff systems. The system incorporates computer 
control and processing features. It has an omnidirec- 
tional instantaneous direction-finding capability which 
is claimed to be highly sensitive and accurate with a 
high intercept probability across a wide bandwidth. 
Alphanumeric keyboard inputs and graphical display 
output of data are standard features and the operator 
can access part of the emitter library. The system also 
includes built-in test circuits. 

Intercepted radar signals are measured and classi- 
fied according to pulsewidth, frequency, azimuth, 
power and time of arrival and are then fed to the pro- 
cessor. This conducts signal sorting, recognition func- 
tions and emitter identification and produces graphical 
data outputs. A modular system configuration permits 
optimisation of the system to meet customer cost and 
performance requirements. 


Specifications 

Power supply: 115 V AC, 400 Hz, 4 kVA 

Frequency: 2-18 GHz (optional down to 0.5 GHz) 
Azimuth accuracy: 5° RMS (3° option) 

Max pulse rate: 500,000/s 

Sensitivity: -60 dBm wideband; -80 dBm narrowband 
Dynamic range: 60 dB 

Reaction time: 1 Ls (typical) 

Installation: two 19 in (487 mm) racks 
Environmental: MIL-E-5400 and MIL-E-16400 
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Status 
In production. 


Contractor 
Elta Electronics Industries Ltd. 


EL/L-8312A ELINT/ESM System 


The EL/L-8312A system forms a part of the EL/L-8300 
SIGINT set (see earlier entry) or can operate alone, 
covering the 0.5 to 18 GHz frequency band to detect, 
analyse and identify signals out to the radar horizon. 
Direction-finding is fast and accurate and bearings are 
stored in the associated computer and correlated with 
aircraft navigational data to give a display of the actual 
location of selected transmissions on a colour graphic 
console. The EL/L-8312A incorporates the EL/L-8312R 
receiver, EL/L-8320 signal parameters measurement 
equipment and the EL/L-8610 computer. 


Status 

In production and service with the Phalcon and a variety 
of other aircraft. In June 1991, it was announced that 
Singapore had awarded a $20 million contract for EL/ 
L-8312A systems for four Enforcer Mk 2 maritime patrol 
aircraft. The EL/L-8312A has also been supplied for 
retrofit to Royal Australian Air Force P-3C Orions. 


Contractor 
Elta Electronics Industries Ltd. 


EL/M-2160 Missile Approach 
Warning System 


The EL/M-2160 missile approach warning system pro- 
vides warnings of missile attack and automatically acti- 
vates chaff and flare dispensers to protect the aircraft. 
The EL/M-2160 is an all-solid-state pulse Doppler radar. 
It provides time-to-impact and direction information to 
enable timely and effective response. 

The equipment consists of the Transceiver Process- 
ing Unit (TPU), RF head, antennas and cockpit control 
unit. 


Specifications 
Dimensions: 

(TPU) 508 x 254 x 216 mm 
Weight: 

34 kg (TPU and RF head) 
Power consumption: 400 W 


Status 

The system has been designed for F-16 aircraft and is 
now in production. It has been successfully tested 
against live missiles firing on a QF-100 drone. The EL/ 
M-2160 has also been adapted and installed on several 
transport aircraft, including the C-130, C-160 and 
Fokker 27, and is currently in service with several 
European air forces. 


Contractor 
Elta Electronics Industries Ltd. 


Guitar Passive Electro-Optical 
Warning System 


Guitar is a lightweight totally passive warning system 
which detects missiles by sensing the electro-optical 
emissions from their engines. The system provides 
audio and visual alarms, allowing time for the aircraft 
to activate its defensive systems. It has been 
developed for the protection of helicopters and C-130 
aircraft. 

Guitar is based on a patented sensor and automati- 
cally controls the infra-red countermeasures subsys- 
tem. It emits no electromagnetic or electro-optical 
signals which might be detected. It is designed to 
detect ground-to-air and air-to-air missiles and has an 
extremely low false alarm rate. 

Guitar features coverage of all possible attack 
angles and high discrimination against background 
interference. It withstands adverse  environ- 
mental conditions and is compatible with cockpit 
displays. 


Status 
In flying prototype stage. 


Contractor 
Rafael Armament Development Authority. 


Kingfisher ESM System 


Kingfisher is an ESM system which is designed to 
provide fast and accurate surveillance of the electronic 
battlefield over the 2 to 18 GHz frequency range. 
It may be installed in fixed-wing aircraft or helicopters. 
Using broadband, fast response _ Instantaneous 


Frequency Measurement (IFM) and Instantaneous 
Direction-Finding (IDF) receivers, Kingfisher provides 
almost 100 per cent probability of radar pulse intercept. 
It is designed with modularity, allowing for customised 
hardware and retrofit into existing systems, and has 
considerable growth potential. 

Kingfisher is able to operate successfully in dense 
electromagnetic environments. It receives signals over 
a wide range and amplitude simultaneously, evaluating 
parameters such as frequency, direction, pulsewidth, 
pulse type and time of arrival. The system then activates 
filtering and correlation algorithms, after which the daa 
are further processed for additional information such as 
PRI, frequency range and scan and emitter antenna 
scan. 

If required, Kingfisher can carry out automatic acti- 
vation of passive and active countermeasures to form a 
fully power-managed EW suite. In addition, it will sup- 
port the targeting of optically or thermally guided or 
unguided weapons. 


Specifications 

Frequency: 2-18 GHz (0.5-40 GHz optional) 
Coverage: 360° azimuth, 40° elevation 
Accuracy: 

(frequency) +1.5 MHz RMS 

(bearing) 1-2° 

Sensitivity: -60 dBm 


Status 
Fully developed and tested in real scenarios, simulators 
and on EW ranges. 


Contractor 
Rafael Armament Development Authority. 


Rattler Power Management Radar 
Jammer 


The Rattler power management radar jammer is 
designed to operate as a standoff and direct support 
jammer in a dense EW environment. It is suitable for 
operation in aircraft, ships and land vehicles and is opti- 
mised against search, tracking and surveillance radars. 
The wide frequency coverage can be set according to 
customer requirements. 

Rattler enables the simultaneous jamming of up to 
three threats by using time-sharing techniques and con- 
centrates transmitted power in spots or barrage to 
achieve a high jam/signal ratio. Up to 16 systems can 
be connected to the same bus for simultaneous 
computer-controlled operation, or a single system can 
be operated manually through the control unit. 


Specifications 

Dimensions: 

(HP amplifier) 620 x 254 x 36 mm 
(LP source) 605 x 254 x 271 mm 
(control unit) 180 x 127 x 228 mm 
(power supply) 232 x 125 x 180 mm 
Weight: 

(HP amplifier) 38 kg 

(LP source) 28 kg 

(control unit) 2 kg 

(power supply) 5.5 kg 

Power supply: 105-125 V AC, 400 Hz +5%, 3 phase 


Status 
In service. 


Contractor 
Rafael Armament Development Authority. 


Advanced Digital Dispensing 
System 


The Advanced Digital Dispensing System (ADDS) is a 
computer-controlled, threat adaptive countermeasures 
dispensing system. It is designed to protect aircraft 
from both ground and air threats by dispensing decoy 
payloads. The system is configured for high- 
performance aircraft, helicopters, transport aircraft and 
maritime patrol aircraft. 

ADDS consists of a cockpit control and display unit 
which provides interface to the crew, a programme to 
perform threat adaptive processing and dispensing 


programme optimisation, a dispenser which interfaces 
and controls one payload module and a payload 
module. 

ADDS can control and dispense chaff, flares, RF and 
future types of expendable payloads by means of pro- 
grammes that adapt to the specific threat and the 
engagement parameters, in automatic, semi-automatic 
and manual modes. The dispensing programmes are 
user programmable. 

Special design allows ADDS to fire dual chaff cart- 
ridges to double the number of onboard chaff stores on 
each mission. In addition, the system can dispense 


multiple payloads simultaneously to provide a 
multispectral response or a stronger decoy signal. 

ADDS incorporates improvements derived from 
combat experience and hundreds of installations on a 
wide variety of aircraft, including the A-4, AH-64, F-4, 
F-5, F-15 and F-16. 


Status 
In service, with several ADDS delivered worldwide. 


Contractor 
Rokar International Ltd. 
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ACS-500 Automatic VHF/UHF 
COMINT System 


The ACS-500 is an airborne self-contained system 
designed for acquisition and monitoring of tactical 
radio nets which operate in the 20 to 500 MHz fre- 
quency band. The system features spectrum scanning 
in programmable frequency sectors and provides 
active display of up to 100 preprogrammed frequencies 
with identification, direction, signal level and time of 
reception data, and fully automatic direction-finding. It 
has an operator oriented hands-off monitoring cap- 
ability and built-in test equipment. Operation has been 
simplified by adopting a user-friendly man/machine 
interface. 

Main functions are to provide: spectrum scanning 
from 20 to 500 MHz, with reporting of new active, pre- 
viously unknown or unrecognised stations; scanning of 
known frequencies and updating operators’ activity dis- 
plays; and a monitor, analysis and recording facility for 
any active stations. 


Specifications 

Frequency: 20-500 MHz (1.5-1,000 MHz optional) 
Preprogrammed frequencies: 100 

Accuracy: 2.5° RMS typical 

Modes: AM, CW, FM 


Status 
In production and service. 


Contractor 
Tadiran Ltd. 
UPDATED 


Owl ELINT and ESM System 


Owl is a high-performance ELINT and ESM system fam- 
ily designed for surveillance, identification and target- 
ing missions. In the maritime surveillance and targeting 
roles it provides detection of naval radars, identification 
of hostile surface vessels and submarines and missile 
targeting. For strategic and tactical operations it pro- 
vides detection of build-up in the battlefield by the 
enemy and real-time identification and location of hos- 
tile weapons systems, acquisition radars, AAA radars 
and SAM radars. In the over-the-horizon surveillance 
role Owl extends the surveillance capability of its own 
forces, enables over-the-horizon missile launching and 
provides early warning of enemy attacks. 

The system consists of two RF front ends containing 
the antennas and receivers, a 19 in rack containing the 
digital units and the computer and a 26 in rack contain- 
ing the operator console with its operating controls and 
display. The RF front ends can be mounted in pods, on 
the aircraft wingtips or in the fuselage. The antennas 
are interferometric arrays with 360° coverage. 

The Owl system provides highly sensitive reception 
and measurement of radar signal parameters over the 
frequency range 0.5 to 18 GHz, with an optional exten- 
sion to 40 GHz. Automatic computerised detection, 
identification and classification of radar emitters is car- 
ried out with reference to an emitter library contained in 
the computer. A wideband channel enables the hand- 
ling of exotic signals and excellent resolution and 
de-interleaving capabilities are provided. Extensive 
operator interface capabilities are supplied, including a 
colour graphics display, an electroluminescent display, 
ASCII keyboard, a trackerball and an A-scope. The 
graphics display modes are frequency over azimuth, 
direction over threat level and a map display of located 
emitters. A radar warning display is located in the 
cockpit. 


Specifications 

Weight: 136 kg 

Frequency: 0.5-18 GHz, with optional extension to 
40 GHz 

Accuracy: +1.25 MHz 

Resolution: 0.2 MHz typical (4 GHz for wideband) 
Azimuth: 360° coverage, 0.5° accuracy typical 
Instantaneous bandwidth: 

(narrow) 5, 15, 40 MHz 

(wide) 4 GHz 

De-interleaving capability: up to 16 emitters 
System response time: 0.5 us 


Contractor 
Tadiran Ltd. 


Passive Identification and 
Targeting System 


The Passive Identification and Targeting System (PITS) 
is a dual-mode system for fighter aircraft which is 
carried in an external pod and used primarily in 
autonomous search and destroy missions, but it can 
also be used to detect and locate hostile radar 
transmissions. 

Radar signals in the 4-18 GHz range are detected, 
classified and automatically tracked, and their position 
accurately passed to missile or other offensive weapon 
systems. The target position is displayed on the cockpit 
radar display. 


Specifications 

Weight: 138 kg 

Frequency: 4-18 GHz 
Resolution: 3 MHz 
Coverage (from boresight): 
(azimuth) +45° 

(elevation) +10 to -45° 
Accuracy: +0.45° typical 
Sensitivity: -70 dBm 


Contractor 
Tadiran Ltd. 


VERIFIED 


RAS-1B ELINT and ESM System 


The RAS-1B airborne interferometric ELINT system, 
installed on large transport aircraft, covers the 0.7 to 
18 GHz frequency band (0.5 to 40 GHz optional) to 
obtain the enemy Electronic Order of Battle (EOB). It 
can measure frequency, pulse repetition frequency, 
amplitude and Direction Of Arrival (DOA) data on an 
average of two emitters per second, with exceptionally 
high accuracy. Operation has been optimised for weak 
emitter recognition in high-density electromagnetic 
environments and an activity file is maintained which 
contains identification, classification and updated data 
on recognised threats. A combination of wide band- 
width acquisition IFM receiver and a narrowband super- 
heterodyne analysis receiver is used to ensure 100 per 
cent probability of detection and high system through- 
put. Operation can be fully automatic or man/machine 
oriented in simple manual mode to accommodate up to 
two operators. 


Specifications 

Frequency: 0.5-18 GHz (0.5-40 GHz optional) 
Frequency resolution: 1.25 MHz 

Frequency accuracy: 2.5 MHz 
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DOA accuracy: 

(from 2-18 GHz) 0.7° (typical), 0.3° (optional) 
(from 0.5-2 GHz) 1.3° (typical), 0.5° (optional) 
PRI resolution: 100 ns 

PRI accuracy: 200 ns 

Instantaneous bandwidth: 

(analysis) 40 MHz 

(acquisition) 8 GHz 

Sensitivity: -70 dBm typical 

De-interleaving capability: Up to 8 pulse trains in the 
same frequency/DOA cell 


Status 
In production and service. 


Contractor 
Tadiran Ltd. 
VERIFIED 


RAS-2A ELINT and ESM System 


The RAS-2A airborne, wingtip-mounted, interferometric 
tactical ESM system is deployed on small- and medium- 
size transport aircraft. In the 0.5 to 18 GHz frequency 
band it can measure frequency, PRI, amplitude and 
direction of arrival data with excellent accuracy, with 
360° azimuth coverage. Operation has been optimised 
for a single operator who can both display an EOB 
scene and passively target an anti-radiation or anti-ship 
missile. The high sensitivity of the system ensures weak 
signal processing even at long ranges. Automatic 
file activity is maintained for quick identification and 
classification of threats. 

The RAS-2MT is the configuration for maritime 
surveillance and targeting. 


Specifications 
Frequency: 0.5-18 GHz 
Frequency resolution: 0.2 MHz typical 
Frequency accuracy: 0.4 MHz typical 
DOA accuracy: 
(left/right) 0.8° 
(fore/aft) 5° 
Coverage: 
. (azimuth) 360° 
(elevation) +10° 
Sensitivity: -75 dBm 
Instantaneous bandwidth: 1, 5, 15, 40 MHz 


Status 
In the last phase of development. 


Contractor 


Tadiran Ltd. VERIFIED 


ES 


VERIFIED The Tadiran RAS-1B ELINT and ESM system operators’ consoles 
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The Tadiran RAS-2A console 


RDF-500 Radar Direction-Finder 


The RDF-500 detects UHF frequency radar emissions 
using the correlative interferometry principle, and 
determines their direction of arrival with coverage over 
360° in azimuth. The system is designed for installation 
in small transport aircraft from the Beech King Air 
upwards and has high reliability and accuracy with 
simple, manual controls. 


Specifications 

Weight: 100 kg 
Frequency: 200-500 MHz 
Pulsewidth: 3-100 Ls 
PRF: 100 Hz-5 kHz 
Sensitivity: -80 dBm 
Response time: 3 s (max) 
Accuracy: 3° RMS 
Elevation: -2 to -7° 


Status 
In production and service. 


Contractor 
Tadiran Ltd. 


VERIFIED 
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Skyjam Computerised Jamming 
System 


The Skyjam system detects and jams communication 
transmissions in the VHF and UHF frequency ranges, 
with an optional increase available up to 1,000 MHz. It 
is designed to be installed in medium and large trans- 
port aircraft. The frequency range can be split into sub- 
bands and up to 200-frequencies of known users can 
be excluded from jamming. The aircraft's own radio 
transmissions are unaffected by the onboard jammers 
which can operate on a time-sharing principle to 
increase effectiveness. 


Status 
In production. 


Contractor 
Tadiran Ltd. 
VERIFIED 


TACDES SIGINT System 


TACDES is an airborne SIGINT system consisting of the 
RAS-1B or RAS-2A ELINT system, the ACS-500 auto- 
matic VHF/UHF COMINT system and the TDF-500 


automatic direction-finding unit (See separate entries) 
integrated with a computerised C*l system. TACDES is 
installed on large transport aircraft such as the Boeing 
707 or Lockheed C-130 and performs real-time acqui- 
sition, location, processing and reporting of communi- 
cations and radar signals between 20 MHz and 18 GHz. 

Accurate instantaneous wide-angle coverage is pro- 
vided by interferometric COMINT and ELINT DF sys- 
tems. The system features an enhanced command and 
control capability and real-time secure voice and data 
communications. 


Status 
In production for large transport aircraft. 


Contractor 
Tadiran Ltd. 
VERIFIED 


TDF-500 VHF/UHF Automatic 
Direction-Finding System 


The TDF-500 is an airborne automatic direction-finding 
system using a powerful central computer, high- 
performance twin channel receiver and antenna array 
mounted on the aircraft wings and under-surfaces. It 
covers the 20 to 500 MHz band and can determine 
direction of arrival to 1.5°. The antenna ports connect to 
an RF switch matrix which selects antenna pairs and 
feeds them to the twin channel receivers. In each sam- 
pling period a phase measurement is performed 
between one antenna pair and successive phase 
measurements are processed to obtain direction of 
arrival information. 


Specifications 

Frequency: 20-500 MHz 

Power consumption: 400 W 
Response time: less than 300 ms 
Modulation: AM, FSK, PSK SSB 
Accuracy: 2° RMS between 30 and 500 MHz 
4° RMS between 20 and 30 MHz 
Coverage: 

360° (azimuth) 

-2 to -7° (elevation) 

Polarisation: vertical 


Status 
In production and service. 


Contractor 
Tadiran Ltd. 
UPDATED 


SL/ALQ-34 ECM Pod 


The SL/ALQ-34 ECM pod is available as a self-defence 
aid for high-performance aircraft. The SL/ALQ-34 pro- 
vides a radar warning facility and can jam anti-aircraft 
artillery or surface-to-air missile radars. Current ver- 
sions operate across a 6 GHz bandwidth in the H- to 
J-band (6 to 20 GHz) but lower frequency systems at C-, 
D-, E- and F-bands, effective against air defence search 
radars, are in prospect. 

The receiver processor conducts threat assessment 
and ranking using a stored library of threat data, and 
performs jamming power management tasks. Probably 
two travelling wave tube transmitters are used and 
cooled by a closed-loop liquid cooling system. Super- 
sonic high-altitude clearance has been obtained. 


Status 
In production. 


Contractor 
Alenia Defence Systems. 


SL/ALQ-234 Self-Defence Pod 


The SL/ALQ-234 self-defence pod fulfils the require- 
ments for aircraft self-defence with a minimum of pen- 
alty to flight and combat capabilities. The SL/ALQ-234 
is designed for standard fuselage or wing pylon 
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SL/ALQ-234 self-defence pod 


installation. A small cockpit control panel provides the 
pilot with threat warning and jamming reaction infor- 
mation. Self-contained ram-air turbine power gener- 
ation and cooling, as well as the modular pylon 
attachment technique, make the SL/ALQ-234 suitable 
for immediate installation on a variety of supersonic 
aircraft. 


Real-time processing and power management are 
the main factors leading to the multiple threat self- 
defence capability of the SL/ALQ-234. For pulse 
threats the system covers the I- and J-bands and pro- 


vides noise and deception jamming. CW coverage is ~ 


provided in the H- to J-bands and the threat is 
countered by deception jamming. 


a a a 


The system can operate even in the complete 
absence of prestored threat data, through software 
generated self-adaptive modes. Against known threats 
prestored in the system memory it can perform more 
complex and specific reactions. Positive self and 
mutual screening of the aircraft is achieved against the 
most advanced ground-based air defence systems. 


Specifications 

Dimensions: 3,825 (length) x 414 mm (diameter) 
Weight: 270 kg 

Frequency: 

(pulse) I/J-bands 

(CW) H/J-bands 

Power output: 7.5 kVA 

Altitude: sea level to 30,000 ft 

Speed: 1.1 Mach at sea level, 1.5 Mach at 30,000 ft 


Status 
In service with various air forces. 


Contractor 
Alenia Defence Systems. 


CW RADAR JAMMER 


ltaly/ELECTRONIC WARFARE 249 


COOLING SYSTEM 


PULSE RADAR JAMMER 
RECEIVER/PROCESSOR 


FORE ANTENNAS 


RAM AIR TURBINE 
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: 
PULSE RADAR JANMER 
TRANSMITTERS 


APT ANTENNAS 


L ow VOLTAGE 
POWER SUPPLY 


The internal arrangement of the SL/ALQ-234 self-defence pod 


Apex Jamming Pod 


The Apex deception jamming pod uses the existing 
ELT 555 pod shell and is claimed to be effective against 
all types of fire control radars. Frequency coverage 
against both pulse and CW emitters is quoted as being 
extended. The pod weighs 140 kg. 

Apex uses fast digital RF memory technology to 
facilitate coherent response techniques and the system 
is front-line programmable. 


Status 
Apex is suitable for aircraft such as the Hawk 100/200, 
MB-339, F-5 and Mirage F1. 


Contractor 
Elettronica SpA. 


Aries Tactical Support and 
Training EW System 


Aries can be used either for training EW specialists or 
for tactical ELINT/COMINT and surveillance and sup- 
port ECM missions. It is designed to be housed in a 


ME: 


small transport aircraft and typically has a supervisor’s 
position and two operator stations. Data collected dur- 
ing tactical ELINT/COMINT and surveillance missions 
can be transmitted over a secure datalink to the ground 
for near real-time evaluation. 

The Aries system consists of two subsystems: 
Aries-A which is dedicated to all activities in the radar 
frequency band and Smart Guard (see later entry) 
which covers the communication bands. 

Aries-A detects, analyses, identifies and locates 
emissions in the C- to J-bands and, during ECM support 
missions, drives a set of jammers covering the D- to 
J-bands. 

Smart Guard carries out similar functions in the VHF 
and UHF frequency ranges, with HF available as an 
option. 

Aries is fully compatible with navigation systems 
such as inertial, Omega and GPS and is provided with a 
look-through facility to permit signal reception during 
jamming. 


Status 
In service since 1980. More than 60 Aries systems have 
been sold to a number of air forces. 


The Elettronica Aries modular airborne EW system for tactical support and training 


Contractor 
Elettronica SpA. 


Colibri Integrated ESM/ECM 
System 


The Colibri system is an integrated ESM/ECM equip- 
ment designed for installation on any type of medium- 
sized helicopter operating in the naval surveillance, 
anti-submarine and anti-ship roles, to extend the ESM/ 
ECM range of the parent ship. The system provides 
a helicopter with the facilities for passive surveillance, 
DF analysis, identification and location of radar 
emitters, even when the system is operating in a dense 
electromagnetic environment. It provides for effective 
self or mutual protection against radar-guided 
missiles. 

Colibri can be configured to meet particular oper- 
ational roles by combining a variety of basic modules. 
The basic configuration is represented by the ELT/161 
ESM and the radar warning system. A helicopter’s 
radar warning function can then be supplemented by 
the ELT/562 deception jammer to obtain effective 
self-protection and the configuration can be further 
expanded by the addition of the ELT/261 for ESM capa- 
bility and the ELINT role. A further unit, the ELT/361, 
can be added to achieve even greater protection 
capability. 

In the basic configuration, Colibri comprises the 
ELT/161, consisting of receiver, antenna system, warn- 
ing processor and radar warning display. The ELT/161, 
operating in conjunction with the ELT/261 system, 
gives overall capability in that field and is designed to 
fulfil the maritime surveillance and EW roles to extend 
the electronic warfare range of the parent ship. In this 
role, the system supplies instantaneous DF and display 
of intercepted emissions, frequency measurement of 
pulse and CW emissions, automatic analysis, identifi- 
cation of source and automatic tracking of selected 
emissions. The addition of the ELT/562 deception jam- 
mer provides the helicopter with self-protection against 
sea-to-air and air-to-air missiles. The ELT/361 noise 
jammer is added to suppress: enemy surveillance 
radars. The system is capable of the following 
instantaneous surveillance coverage: 


Altitude Effective radius against 
radar type (in miles) 
l-Band F-Band 
(8-10 GHz) (3-4 GHz) 
300 ft 26 34 
1,000 ft 41 50 
2,000 ft 47 63 
Status 


No longer in production. In service with helicopters of 
several navies. 


Contractor 
Elettronica SpA. 


UPDATED 
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ELT/156(V) Radar Warning 
Receiver 


Suitable for fighter, light strike/attack aircraft and heli- 
copters, the ELT/156 series of lightweight passive 
detection systems provides broadband 360° azimuth 
coverage and can distinguish anti-aircraft artillery, 
surface-to-air missile and air-to-air missile illuminations 
in bearing and range. Miniature crystal video receiver 
technology and advanced signal processing, including 
built-in test equipment, contribute to minimise system 
weight. A dual-mode CRT display, on which synthetic or 
raw video data can be shown, is standard. An audio 
output is available to complement the display. Latest 
versions of the equipment are lighter than earlier 
production systems. 


Specifications 

Weight: 

(4 antennas) 0.15 kg each 
(2 RF heads) 1 kg each 
(signal processor) 5.2 kg 
(display unit) 1.9 kg 
(control panel) 0.6 kg 
(total weight) 10.3 kg 


Status 
In service. 


Contractor 
Elettronica SpA. 


ELT/156X Radar Warning 
Receiver 


The Elettronica ELT/156X radar warning receiver fea- 
tures very wideband miniature crystal video receiving 
systems and provides full azimuth and frequency cover- 
age up to millimetric-waves and including distributed 
multiprocessing. The use of bit-slice microprocessing 
and EEPROM technology allows flexible and high- 
speed processing, giving fast reaction times and adap- 
tability to threat evolution. Threat parameter software is 
reprogrammable at flight line level. The dual cockpit 
display incorporates both a raw mode, to give an 
immediate picture of the surrounding environment, and 
a synthetic mode, to give a clear indication of threat 
identity. The system also includes an aural alarm. 

The ELT/156X may be integrated with other onboard 
EW systems and sensors via two RS-422A serial links. 

The system consists of two antennas/RF heads, 


The Elettronica ELT/156 radar warning receiver 


signal processor, display and control panel. The ver- 
sion for helicopters, the ELT/156X(V2), employs four 
single-channel RF heads. 


Specifications 

Weight: 

(antenna/RF head x 2) 2.2 kg 

(signal processor) 10.5 kg 

(display) 2.1 kg 

(control panel) 0.7 kg 

(total weight aircraft version) 17.7 kg 
(total weight helicopter version) 20.1 kg 


Status 
Now in production for a number of air forces. 


Contractor 
Elettronica SpA. 


ELT/158 Radar Warning Receiver 


The ELT/158 is designed for combat aircraft and pro- 
vides high-speed detection and indication of threats 
through a full 360° coverage. The dual-mode cockpit 
display can show raw or synthesised data. The system 
can be integrated with a laser warning receiver, has 
fully automatic built-in test facilities and can be 
reprogrammed on the flight line. 


Contractor 
Elettronica SpA. 


The ELT/156X radar warning receiver showing (from left to right) antennas, processor and (front) the 


control panel, (rear) the display 
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The Elettronica ELT/460 supersonic pod 


ELT/263 ESM System 


The ELT/263 airborne ESM is designed principally for 
use in maritime aircraft such as the Beech 200T but has 
been configured for other types such as the Guardian, 
Casa C212, Learjet 35A, F27 Maritime, Bandeirante, 
Piaggio P166 and Britten-Norman Maritime Defender. 
The surveillance of coastal waters is its main function. 
Detection, analysis and identification of emissions in 
the E- to J-bands is performed, in addition to bearing 
measurement; this permits emitter location by using a 
series of successive bearing measurements. 

The ELT/263 equipment, in addition to its surveil- 
lance tasks, provides for emitter location by the triangu- 
lation method. Emission analysis, identification and 
bearing information can be transferred to external 
users such as ground stations, naval units and the air- 
craft’s radar operator and tactical navigator and can 
also be recorded on an optional printer. 

The main items of the ELT/263 are a set of four DF 
antennas, an omnidirectional antenna set, DF receiver, 
IFM receiver, ESM display and control console, radar 
warning processor and radar warning display unit. 


Status 
In service. The equipment is in current production for 
several customers. 


Contractor 
Elettronica SpA. 
UPDATED 


ELT/457-460 Supersonic Noise 
Jammer Pods 


A set of four related noise jammer pods is available for 
use on any high-performance strike/fighter or light 
attack aircraft, mounted on an underwing pylon. All 
units are self-contained with a ram-air turbine generator 
inthe nose section and each is dedicated to a particular 
waveband. A heat-exchanger is situated behind the tur- 
bine and there are fore and aft antennas in all pods. The 
ELT/459 and ELT/460 versions have additional anten- 
nas beneath the body of the pod. Processing within the 
system allocates threat jamming power on a pro- 
portional basis against any type of pulsed radar threat 
and includes built-in test equipment and control of 
blanking with other aircraft systems. All units are 
claimed to be highly resistant to ECCM, including any 
type of frequency agility, and incorporate a large threat 
library. Maximum operating speeds are Mach 1.1 atsea 
level and Mach 1.5 at 40,000 ft. 


Specifications 

Dimensions: 3,120 (length) x 340 mm (diameter) 
Weight: 145 kg 

Interface: STANAG 3726 and MIL-A-8591D 


Status 
In service. 


Contractor 
Elettronica SpA. 


ELT/553 Self-Protection Jammer 


The ELT/553 provides active self-protection against 
tracking radars, CW illuminators and missile radar seek- 
ers and is generally intended for use in combat aircraft. 


It has an advanced multithreat capability, a very high 
ERP, high immunity from ECCM and a low false alarm 
rate. 


Status 
Selected for the AMX. 


Contractor 
Elettronica SpA. 


ELT/554 Deception Jammer 


The ELT/554 is specifically designed for installation in 
attack helicopters and operates in the J-band. It is light- 
weight and compact and reacts rapidly to incoming sig- 
nals. The jamming programmes are intelligent and 
several threats can be jammed simultaneously. 


Contractor 
Elettronica SpA. 


A_ self-protection suite for modern attack 
helicopters comprising the ELT/554 lightweight 
deception jammer (left) and the ELT/156 radar 
warning receiver 


ELT/555 Supersonic Self- 
Protection Pod 


The ELT/555 has a similar configuration to the ELT/457 
system, with the same ram-air turbine on the nose of the 
pod. Internal equipment includes fore and aft facing 
antennas which receive pulsed and continuous wave 
signals and transmit pulsed responses, plus separate 
fore and aft facing continuous wave transmitter anten- 
nas on the undersurface. The system is sensitive to H- 
to J-band (6 to 20 GHz) threats and is designed to oper- 
ate in dense electromagnetic environments. It has mul- 
tiple target contrast capability and features BITE. 
Operating envelope and mechanical interface specifi- 
cations are the same as those of the ELT/457. The 
cockpit display can be tailored to customers’ 
requirements. 


Specifications 
Dimensions: 3,000 (length) x 340 mm (diameter) 
Weight: 150 kg 


Status 
In service. 


Contractor 
Elettronica SpA. 


The Elettronica ELT/555 deception jammer pod 
on a Gates Learjet 35A multimission trainer 


ELT/558 Self-Protection Jammer 


The ELT/558 self-protection jammer operates at the 
lower end of the frequency spectrum and features 
wide-angle coverage, fully automatic responsive jam- 
ming operation, high ERP, low false alarm rate, high 
immunity to ECCM, very short reaction time and 


effective reaction against many threats. The system can 
be integrated with the aircraft’s avionics. 


Status 
In service on the Mirage 2000. 


Contractor 
Elettronica SpA. 


ELT/562 and ELT/566 Deception 
Jammers 


The ELT/562 and ELT/566 are repeater jammer sys- 
tems for internal installation on aircraft and helicopters. 
ELT/562 is designed to counter pulse threats, while 
ELT/566 combats continuous wave threats. One or 
both jammers may be associated with an airborne ESM 
system such as the Elettronica Colibri (see earlier 
entry). The jammers are effective against H- to J-band 
(6 to 20 GHz) threats and are intended to protect 
aircraft and helicopters in battlefield environments. 


Status 
In production. 


Contractor 
Elettronica SpA. 


Fast Jam ECM System 


Fast Jam is designed for operations over the VHF and 
UHF communications frequencies. It is intended mainly 
for airborne applications, where maximum advantage is 
obtained by the platform elevation and speed, although 
the compact and lightweight construction of the system 
also allows installation on land vehicles and ships. The 
main features of the system include modularity, cover- 
age of the VHF and UHF bands with optional coverage 
of the HF band, high speed and intercept capability and 
multiple frequency jamming capability. 

In the Fast Jam configuration the system consists of 
a search and analysis receiver subsystem, monitoring 
subsystem and jammer subsystem. The first two sub- 
systems perform the same functions as the basic ESM 
system described in the later entry for Smart Guard. 
The addition of the jammer subsystem allows the 
jamming of intercepted communications channels, to 
disrupt enemy communications. 

The jammer subsystem operates under the control 
of the system computer and is fully automated. By time- 
sharing, it is able to jam up to six channels simul- 
taneously without performance degradation. The 
channels to be jammed are either preset or can be 
selected by the operator according to the specific oper- 
ational requirements. A look-through function allows an 
adaptive jam/receive time management so that simul- 
taneous search and jamming functions can be 
performed. 

Manual control of the jammer subsystem is available 
as a back-up to fully automatic operation. A high-power 
wideband all-solid-state amplifier is used in the jammer 
subsystem and VSWR and thermal automatic switch off 
circuits are employed to avoid permanent damage to 
the amplifier in case of overheat or antenna failure. Vari- 
ous types of modulation are available from external 
modulation sources. 


Status 
In service. The system has been installed in a number of 
different types of aircraft. 


Contractor 
Elettronica SpA. 


Sea Petrel RQH-5(V) Airborne 
ESM/ELINT Systems 


The Sea Petrel RQH-5(V) is a family of systems which 
can meet EW requirements ranging from threat detec- 
tion and analysis to electronic intelligence. The various 
configurations and options allow the system to be tail- 
ored to a specific requirement. All the RQH-5(V) Series 
of equipments have capabilities for integration with 
other systems and provide target parameters and direc- 
tion of arrival information for weapon systems. The 
small size and low weight of RQH-5(V) components 
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make the system readily adaptable to current airborne, 
naval and ground installations with a minimum of effort. 
The system can be operated after minimal instruction 
and is designed for maximum operating time with 
minimum servicing. 

The system covers frequencies from 0.65 to 18 GHz, 
with an optional extension to 40 GHz, and is entirely 
automatic. It provides real-time automatic extraction, 
analysis and tracking of all incoming radar signals. It 
also provides pulse, intrapulse and fine analysis for 
ELINT, including frequency fine measurement, 
measurement of jitter and stagger, frequency or PRI 
agility analysis, histogram preparation, detection and 
recording of antenna pattern and related amplitude 
histogram. The operator has only to view the system 
display which provides data on up to 200 emitters. The 
RQH-5(V) can operate without any prior knowledge of 
the electromagnetic scenario with no_ significant 
reduction in performance. On the other hand, the 
ELINT capability in terms of emitter parameter stat- 
istical analysis and pulse and intrapulse analysis, allows 
complete characterisation and analysis of the radar 
signals and keeps records of them for post-flight data 
collection. 

The basic components of the RQH-5(V) are the 
antennas, direction-finder receiver, IFM receiver and 
data extractor. 

The antenna group includes one omnidirectional 
antenna and four or eight DF antennas. Various DF and 
fine DF antenna types are available to cover different 
frequency ranges. The modular approach of each 
antenna module allows different installation configur- 
ations, to cater for any platform constraints. 

Each antenna unit incorporates the associated elec- 
tronic circuitry. Direction-finding is performed by a wide 
open omnidirectional and instantaneous receiver using 
amplitude comparison monopulse techniques. An 
eight port configuration is normally adopted, but it can 
also use a four element DF antenna subsystem for 
radar warning receiver applications. 

The IFM receiver features high sensitivity and high 
probability of detection, wide open operations, fast 
response in order to operate in a multimillion pps 
environment and very high instantaneous dynamic 
range. Two versions are available - the FR-6 and FR-7 - 
providing different RF measurement accuracy. 

The data extractor consists of a very powerful 
multiprocessor structure, specially adapted for real- 
time applications as a derivative of the AYK-204 air- 
borne computer. The resulting automatic data extrac- 
tion process has a very high acquisition speed of up to 
60 new emitters every 20 ms, even in a completely 
unknown environment. This unit includes some stan- 
dard |/O interfaces, such as serial lines, video graphic, 
memory expansion and MIL-STD-1553 bus developed 
for the Alenia AYK-204 airborne computer and its 
derivative versions. 

Several graphic and alphanumeric display modes 
are available to the operator. This includes frequency 
and direction of arrival of the signal, tabular lists, emitter 
characteristics, true or relative bearing, frequency-agile 
deviation, PRF, jitter and stagger values, emitter name 
and threat level and emitter scan period and type. Tacti- 
cal, panoramic and geographic modes for ESM, radar 
and navigation are also available. 

The identification library handles up to 3,000 modes 
of emitter parameters. The operator can store previous 
known data together with pre-assigned threat level and 
confidence level. The system compares extracted emit- 
ter data with the library and provides an immediate alert 
on high interest emitters. 

Several optional components are available. A high- 
accuracy direction-finder uses a multiple beam antenna 
system and a crystal video amplitude sectoral mono- 
pulse receiver. Several multibeam flat arrays, covering 
different frequency ranges, are available to provide dif- 
ferent instantaneous fields of view and very high DF 
accuracy. A K-band high-gain steerable antenna and a 
formatter unit provide high-sensitivity detection and 
direction of the emitter signals. A fine analysis ELINT 
receiver gives supplementary information on the active 
extracted emitter, including the presence of 
simultaneous multiple RF or intrapulse modulations. 

The following configurations are available: 


The SL/ALR-730 Series offers electronic support mea- 
sures and ELINT for all types of platforms including 
large and medium maritime patrol aircraft and large, 
medium and small helicopters. 
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The SL/ALR-740 Series offers RWR functions com- 
bined with automatic signal analysis for post-flight intel- 
ligence, and is designed for installation on small aircraft 
or helicopters. Average DF accuracy of 10° RMS is pro- 
vided, with automatic warning and emitter parameter 
measurements. 


The SL/ALR-780 Series allows the integration of ECM 
modules in the above ESM equipment. 


Specifications 
Frequency: 0.6-18 GHz 
Sensitivity: -60 dBm 
Accuracy: +2.5° RMS 


Status 

In service. Current and future applications include the 
EH 101 and AB-412 helicopters and Nimrod, P-3 Orion 
and Atlantic maritime patrol aircraft. A version of the 
SR/ALR-730, the ALR-735, has been selected by the 
Italian Navy for the EH 101 helicopter. 


Contractor 
Elettronica SpA. 


Smart Guard COMINT System 


The Smart Guard COMINT system is designed for intel- 
ligence monitoring of the VHF/UHF communications 
band. Although it is mainly intended for airborne appli- 
cations, where maximum advantage is obtained by the 
platform height and speed, the compact and light- 
weight construction of the system allows installation on 
ground vehicles and in ships. 

The basic ESM system consists of a search and 
analysis receiver and a monitoring subsystem. In this 
configuration the system allows the search and inter- 
cept of communications through a computer- 
controlled operation. The search is carried out over the 
complete bandwidth, or on specified sub-bands or 
channels. On operator control the receiver stops on a 
specific channel, so allowing the demodulation and 


The Smart Guard basic ESM subsystem 
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The Sea Petrel RQH-5(V) ESM/ELINT system 


analysis of the particular channel. A continuous moni- 
toring of up to eight channels is provided by up to eight 
remotely controlled receivers and _ associated 
recorders. The frequency tuning of each monitoring 
receiver is set automatically by the system computer. 
Voice and associated data are recorded for sub- 
sequent analysis. In this configuration the system is 
manned by a single operator. 

In the Smart Guard configuration, the basic ESM sys- 
tem is augmented by a DF and fixing subsystem. The 
latter aids the capability to measure the DOA of the 
communications transmissions, and to determine their 
location. The DOA measurements are performed by a 
specific dual-channel superhet receiver controlled by 
the system computer, and are obtained through an 
interferometric measurement. In addition to the DOA, 
the frequency value and signal strength are measured 
for each specific channel. 

An interface with the navigation system provides the 
actual position of the platform in such a way that for 
each specific emission a set of data is stored. This 
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The Smart Guard DF and fixing subsystem 
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contains DOA, frequency value, signal strength and 
platform position. The fixing of specific communication 
emission is performed by a dedicated computer and 
associated software algorithms by using the DOA and 
platform position data of a specific channel. At least two 
significant DOA measurements are required for a fixing 
computation. 

In the Smart Guard configuration, two operators are 
required: one to control the basic ESM system and one 
dedicated to the fixing operation. A ground-based 
retrieval and analysis system is available as an option. 

Integration of the Smart Guard COMINT system with 
the ELT/888 ELINT system makes it possible to monitor 
effectively the full electromagnetic environment and to 
identify and locate all enemy weapon systems. 


Status 
In service. 


Contractor 
Elettronica SpA. 


The Smart Guard monitoring and recording 
subsystem 


RALM-01 Laser Warning Receiver 


The RALM-01 laser warning receiver provides laser 
threat detection and classification capability. Specially 
designed for airborne platforms, the RALM-01 can 
either be integrated with other EW equipment or 
work as a stand-alone equipment and directly drive 
countermeasures systems. 

Based on two side-mounted head sensor units, the 
RALM-01 standard version provides full 360° azimuth 


coverage and 45° vertical coverage in the visible and 
near infra-red bands, while the RALM-01/1 version 
makes use of two additional side-mounted head sensor 
units to provide far infra-red band coverage. 

The threat direction is shown, to an accuracy of 45° 
in azimuth, on the display together with the threat type. 
An audio alarm is also generated. Either an RS-232C or 
MIL-STD-1553 interface is provided for integration 


with other EW equipment. A blanking input signal 
and a countermeasures start output signal are also 
available. 

Based on passive head sensor units, the RALM-01 
has a low false alarm rate and high MTBF. 


Contractor 
Marconi SpA. 


J/ALQ-5 ESM System 


Used on ESM variants of the Kawasaki C-1 medium 
transport, the J/ALQ-5 ESM system receives and jams 
surface-to-air missile radars. 


Status 
In service on the Kawasaki C-1 ESM variant. 


Contractors 
Mitsubishi Electric Corporation. 


NEC Corporation. 


UPDATED 


JAPAN 


J/ALQ-6 Jamming System 


The J/ALQ-6 jamming system is in development to 
provide an airborne radar jamming capability for 
McDonnell Douglas F-4EJ and Mitsubishi F1 fighters. 


Status 
In development for McDonnell Douglas F-4EJ and 
Mitsubishi F1 aircraft. 


Contractors 
Mitsubishi Electric Corporation. 
NEC Corporation. 
VERIFIED 


J/ALQ-8 Jamming System 


The J/ALQ-8 is in development for the F-15u; it may bea 
variant of the J/ALQ-6 set. It is understood to provide 
countermeasures in the 1 to 4, 4 to 8 and 7.5 to 18 GHz 
bands. ALQ-8 jammers integrate with the J/APR-4 radar 
warning system. 


Status 
In development for the F-15J. 


Contractors 
Mitsubishi Electric Corporation. 
NEC Corporation. 


J/APQ-1 Rear Warning Receiver 


The J/APQ-1 rear warning receiver has been developed 
for the F-15J aircraft. It is designed to cope with both 
radar and infra-red threats and will automatically acti- 
vate chaff and flare countermeasures. The starboard 
side of the tail of the F-15J will be modified to allow the 
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fitting of a radar antenna with a diameter of 200 mm. A 
visual indicator and audio alert are positioned in the 
cockpit. 


Status 
Developed for the F-15J. Believed to have entered 
service in 1992. 
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Contractors 
Mitsubishi Electric Corporation. 
NEC Corporation. 


J/APR-4/4A radar warning system 


The J/APR-4 was designed for the F-15J/DuJ aircraft. It 
is able to process multiple inputs simultaneously in a 
dense electromagnetic environment, and has a digital 
computer with a reprogrammable software package to 
allow reconfiguration for future requirements. The indi- 
cator provides for daylight viewing and multithreat data 
presentation in alphanumeric and graphic format. The 
system is also designed to interface with other EW 
equipment such as the J/ALQ-8. 

The J/APR-4A is the advanced model of the J/APR-4 
radar warning receiver. Its specification calls for the 
ability to process multiple inputs simultaneously in a 
dense electromagnetic environment. The system incor- 
porates a digital processor with reprogrammable soft- 
ware which permits reconfiguration to meet developing 
threats. A tactical situation CRT display presents 
multiple-threat data in alphanumeric and graphic form. 
Interfaces with other onboard electronic counter- 
measures systems, such as J/ALQ-8 jammers, can be 
accommodated. 


Status 
In production for the F-15J/Du. 


Contractor 
Tokimec Inc. 


VERIFIED 


J/APR-5 and J/APR-6 Radar 
Warning Systems 


The J/APR-5 and J/APR-6 are developments of the 
J/APR-4 system, with additional capability designed to 
cope with current threats. Actual sizes and weights vary 
according to application. 


Status 
All RF-4E reconnaissance aircraft are fitted with the 
J/APR-5. The J/APR-6 equips the F-4EJ Kai aircraft. 


Contractor 
Tokimec Inc. 

VERIFIED The J/APR-6 is installed in Japanese Air Self-Defence Force F-4EJ Kai aircraft 
Samover Jammer provides CW, ICW and pulse signals. It is a VCO-base, Status 


Samover is a pod-mounted programmable responsive 
noise jammer operating in the 8 to 16 GHz band. It is fit- 
ted to F-5 aircraft to provide standoff jamming for F-16s 
launching Penguin Mk 3 anti-ship missiles. 

Samover automatically identifies and responds to 
threats via a multiprocessor control system and 


liquid cooled pod which can be integrated with a radar 
warning receiver and chaff and flares, if required for 
self-protection. 


Specifications 
Dimensions: 2,750 long x 254 mm diameter 
Weight: 150 kg 


In service with Royal Norwegian Air Force F-5 aircraft. 


Contractor 
Kongsberg Gruppen AS. 


UPDATED 


CFD-100 Countermeasures 
Dispenser System 


The CFD-100 consists of a number of dispensers hold- 
ing either chaff or flares, which are mounted externally 
or internally, and a cockpit-mounted control unit. The 
control unit has been designed for easy installation, 
without any major cockpit modifications required. 

The CFD-100 uses standard NATO chaff and flare 
cartridges. It provides optimised programmable 
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dispensing sequences for both chaff and flares for 
burst numbers, time intervals between individual car- 
tridges, salvo numbers and salvo time intervals. The 
man/machine interface provides flexibility for separate 
and/or simultaneous activation of chaff and flare dis- 
pensing systems. Different dispenser options allow 
greater flexibility for installation requirements. 


Status 
In service. 


Contractor 
Avitronics. 


CFD-200 Chaff and Flare 
Dispenser System 
The CFD-200 system is a chaff and flare self-protection 


ECM system providing protection against radar and 
infra-red guided weapons. It interfaces with the RWR 
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system in automatic mode and also has a stand-alone 
capability. Dispensers can be configured according to 
customer requirements and mounted internally or 
externally. 

The CFD-200 uses standard NATO chaff and flare 
cartridges. The programmable chaff and flare dispens- 
ing sequence is via a cockpit control unit front panel, 
when used in the stand-alone mode. The cockpit 
control unit is designed for easy installation. 


Status 

In production and in service. The CFD-200 has been fit- 
ted to a variety of aircraft such as the Mirage III and F1 
and the MB326. 


Contractor 
Avitronics. 


CFD-300 Chaff and Flare 
Dispensing Systems 


The CFD-300 series of Chaff and Flare Dispensing 
(CFD) systems provides self-protection against radar 
and infra-red guided weapons by ejecting chaff or flare 
cartridges. The series is available in integrated 
(CFD-300) or stand-alone (CFD-310) configurations. It 
uses NATO standard 25 x 25 mm chaff and 25 x 25 mm 
or 50 x 25 mm flare cartridges. Chaff and flares can be 
fired in combination or simultaneously. 

Firing sequence parameters, such as delay time, 
burst time and numbers, subsalvo time and numbers, 
salvo time with numbers and mode, are user program- 
mable. Firing sequence programmes can be down- 
loaded into the system non-volatile memory on the 
flight line using the preflight data downloader. The sys- 
tem has a feedback loop that verifies that a cartridge 
has been fired and performs a ‘remaining stores’ count 
for both chaff and flares that is separately available for 
selection on display. Built-in safety features prevent 
inadvertent firing while the aircraft is on the ground and 
the CFD-300 has extensive BIT features. 

The integrated CFD-300 configuration interfaces with 
a radar warning system or multisensor warning system 
for control, display and automatic response. A separate 
cockpit control unit is not required. Firing may be com- 
pletely automatic, semi-automatic or manual. 
Additional aircraft parameters, such as speed and 
altitude, may also be processed, allowing real-time 
modification of dispensing sequences for changing 
flight profiles. 

The stand-alone CFD-310 utilises a cockpit control 
unit for the control, display and selection of prepro- 
grammed firing sequences. 


Specifications 

Dimensions: 

(cockpit control panel) 74 x 132 x 157 mm 
(control/dispenser electronic unit) 136 x 101 x 252 mm 
(single dispenser block housing) 130 x 228 x 71 mm 
(chaff dispenser block) 121 x 178 x 228 mm 

(flare dispenser block) 121 x 178 x 226 mm 

(cassette) 35 x 288 x 45 mm 

(chaff or flare magazine) 31 x 302 x 210 mm 

Weight: 

(cockpit control unit) 0.7 kg 

(control/dispenser electronics unit) 4 kg 

(single dispenser block housing) 1.4 kg 

(chaff dispenser block) 4.9 kg 

(flare dispenser block) 6.3 kg 

(cassette) 0.4 kg 
(chaff magazine) 2.3 kg 
(flare magazine) 3 kg 


Contractor 
Avitronics. 


The CFD-300 chaff and flare dispensing system 
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The CFD-200 chaff and flare dispenser system showing (left) the cockpit control unit, (second left) a 
double dispenser electronic unit, (front) a dispenser electronic unit and a range of chaff and flare 


launchers 


LWS-200 Laser Warning System 


The LWS-200 consists of four or six advanced laser 
warning sensors, an analyser and a multifunction dis- 
play unit. The laser sensors detect direct incidence on 
the detectors, providing directional information, and 
scattered laser energy when only omnidirectional infor- 
mation will be available. These sensors pass the 
detected information to the analyser. The processed 
data is compared to the preprogrammed threat library, 
for threat identification and subsequent display using 
defined symbols. 


Specifications 

Dimensions: 

(analyser) 79 x 105 x 146 mm 

(laser warning sensor) 64 x 86 x 103 mm 

(threat display/control unit) 130 x 146.5 x 113.5 mm 
Weight: 

(analyser) 1.2 kg 

(laser warning sensor) 0.7 kg 

(threat display /control unit) 1.1 kg 

Wavelength: 0.6-1.8 um 

Threats: ruby, GaAs, Nd:YAG, Raman shifted lasers 
Coverage: 

360° (azimuth) (180° per sensor) 

-40 to +20° (elevation) 

Sensitivity: 20 W/m 


Contractor 
Avitronics. 


MAW-200 


MAW-200 is a passive staring-array, ultra-violet, missile 
approach warner. It has four sensors, and provides 
azimuth data to +10°, within a 90° x 60° field of view. 


Specifications 
Dimensions: 165 x 130 x 190 mm 
Weight: 2 kg 


The Avitronics MSWS multisensor warning sensor system covers a wide range of threats 


The LWS-200 showing (rear) the laser warning 
analyser (left) and threat display/control unit (right) 
and (front) four laser warning sensors 


Contractor 
Avitronics. 
NEW ENTRY 


MSWS MultiSensor Warning 
System 


The MultiSensor Warning System (MSWS) provides 
tactical aircraft with a complete warning capability for 
self- 

protection. The capability could include radar warning, 
laser warning and warning of approaching missiles. 
The architecture provides for a variety of sensors to be 
integrated into and managed by the system, allowing 
the user to upgrade the system. 

Generic design and low unit count allow easy instal- 
lation in aircraft ranging from helicopters to fighters. 
Complete spherical coverage is available and the sys- 
tem provides full threat identification; threat identifi- 
cation parameters are user definable. The MSWS-240 
is flight line programmable and includes extensive BIT 
facilities. 
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The system includes a radar warning function for 
pulse Doppler and CW radars in high pulse density 
environments, a man/machine interface via a multifunc- 
tion display and interface to and control of automatic 
chaff and flare dispensing systems. Growth options 
include an interface with an active ECM system acti- 
vated automatically on threat detection, avionic system 
interface via a MIL-STD-1553B bus, laser warning with a 
360° azimuth DF indication of Ruby, GaAs, Nd:YAG 
and Raman shifted lasers and interface to and control 
of a missile warning system. 


Specifications 

Dimensions: 

(multisensor warning analyser) 193 x 127 x 374 mm 
(threat display and control unit) 144 x 165 x 140 mm 
(front end receiver x4) 158 x 45 x 176 mm 

(spiral antenna x4) 110 x 110 x 67.5 mm 

(laser warning sensor x4) 64 x 86 x 103 mm 
Weight: 

(multisensor warning analyser) 15 kg 

(threat display and control unit) 1.7 kg 

(front end receiver x4) 2 kg 

(spiral antenna x4) 0.7 kg 

(laser warning sensor x4) 0.7 kg 

Frequency (radar): 

0.7-40 GHz (pulse) 

0.7-18 GHz (CW) 

Wavelength: 

(laser) 0.6-0.8 um 

Threats; ruby, GaAs, Nd:YAG, Raman shifted lasers 
Coverage: 

(radar) 360° (azimuth), +45° (elevation) 

(laser) 360° (azimuth), +20 to —40° (elevation) 


Contractor 
Avitronics. 


RWS-50 Radar Warning System 


The RWS-50 system provides tactical aircraft with a 
comprehensive radar warning capability for self- 
protection. This capability can be extended to include 
laser and missile approach warning. 

In its basic configuration, the RWS-50 consists of 
four 2 to 18 GHz spiral antennas, two-dual detector 
amplifiers, an analyser unit and a colour multifunction 
display and control unit. This configuration includes an 
interface for automatic or manual control of a chaff and 
flare dispensing system. 

The RWS-5O features a versatile threat library, flex- 
ible architecture, parallel processing, high sensitivity, 
high probability of intercept/low cycle time and low 
power consumption. 


Specifications 

Dimensions: 

(analyser) 193 x 127 x 374 mm 

(threat display and control unit) 144 x 165 x 140 mm 
(dual-detector amplifier) 158 x 45 x 176 mm 

(spiral antenna) 70 x 70 x 110 mm 


The RWS-50 radar warning system 
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Units of the RWS-100 radar warning system 


The RWS-200 radar warning system 


Weight: 

(analyser) 15 kg 

(threat display and control unit) 1.7 kg 
(dual-detector amplifier x2) 1.5 kg 
(spiral antenna x4) 0.4 kg 

Power supply: 28 V DC, 50 W 
Frequency: 2-18 GHz 

Coverage: 360° azimuth, +45° elevation 
Accuracy: 15° RMS 


Contractor 
Avitronics. 


RWS-100 Radar Warning System 


The RWS-100 radar warning system provides full threat 
identification and broadband coverage of pulsed and 
CW signals over the frequency range 2 to 18 GHz, with 
a 0.7 to 1.4 GHz option. Coverage is 360° in azimuth. 
Threat identification parameters are user definable and 
indication of threats is provided aurally and on a visual 
display. The system has a missile launch warning 
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capability. The low LRU count aids installation. The 
RWS-100 features extensive BIT and a full range of 
support equipment. 


Specifications 

Dimensions: 

(analyser) 193 x 127 x 372 mm 
(dual-detector amplifier) 158 x 46 x 176 mm 
(azimuth indicator) 82 x 82 x 216 mm 
(control unit) 47 x 130 x 114 mm 

Weight: 20.2 kg 

Power supply: 115 V AC, 400 Hz, 430 VA 
Frequency: 2-18 GHz (0.7-1.4 GHz option) 
Environmental: MIL-E-5400 Class 2 


Status 
In production and in service in South African Air Force 
Impala 2 and Mirage aircraft. 


Contractor 
Avitronics. 


RWS-200 Radar Warning System 


The RWS-200 radar warning system provides full threat 
identification and ultra-broadband coverage of pulsed 
and CW signals over the frequency range of 0.7 to 
40 GHz. Indication of threats is provided aurally or ona 
display. Threat identification parameters are user defin- 
able and flight line programmable. The system has a 
missile launch warning capability. Extensive BIT and a 
full range of support equipment are available. MIL- 
STD-1553B and RS-422 intelligent external interface 
options are available. 


Specifications 

Dimensions: 

(analyser) 193 x 127 x 372 mm 

(front end receiver) 158 x 45 x 176 mm 
(azimuth indicator) 82 x 82 x 216 mm 
(control unit) 47 x 130 x 114 mm 

Weight: 20.6 kg 

Power supply: 115 V AC, 400 Hz, 430 VA 
28 V DC, 32 W 

Frequency: 0.7-18 GHz (18-40 GHz option) 
Environmental: MIL-E-5400 Class 2 


Contractor 
Avitronics. 
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SPJ 200 Series Integrated 
Self-Protection Jammer 


The SPJ 200 system is an internally mounted active 
ECM system that provides combat aircraft with self- 
protection against airborne electromagnetic threats. 
System performance is optimised against air-to-air 
threats. 

The SPJ 200 features channelised system architec- 
ture, multiple simultaneous jam capability, multithreat 
display capability, I/J-band coverage and prioritised 
jamming response. Jamming techniques are program- 
mable to suit customer requirements. 

The system consists of a repeater/processor, power 
amplifier, forward and aft receive antennas and forward 
and aft transmit antennas. 

The SPJ 200 is designed to operate with ram-air cool- 
ing and integrates directly with the RWS 200 Series 
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radar warning system for display and control. A stand- 
alone version - the SPJ 100 - is also available. 


Specifications 

Dimensions: 

(repeater) 550 x 100 x 180 mm 

(power amplifier) 550 x 183 x 180 mm 
(receive antennas) 40 x 44 x 44 mm 
(transmit antennas) 260 x 120 x 80 mm 
Weight: 

(repeater) 13.9 kg 

(power amplifier) 19.6 kg 

(receive antennas) 0.4 kg 

(transmit antennas) 0.8 kg 

Power supply: 115 V AC, 3 phase, 300 VA 
28 V DC,13 W 

Frequency: 6-18 GHz in 5 bands 
Environmental: MIL-E-5400 Class 2 


The SPJ 200 Series integrated self-protection 
jammer 


Contractor 
Avitronics. 


GSY1500 VHF/UHF 
Communications Jamming 
System 


The main purpose of the GSY1500 VHF/UHF jamming 
system is the disruption and/or jamming of communi- 
cations channels and emissions in the 20-500 MHz fre- 
quency band. The GSY1500 is modular and can be 
mounted in airborne platfoms, such as helicopters and 
transport aircraft, or land-based or shipborne platfoms. 

Jamming features include look-through capability to 
monitor continued target presence, selectable opti- 
mised counter modulation types for various target sig- 
nals, time-division multiplex jamming or frequency 
division multiplex jamming, jamming of up to 20 
prioritised target frequencies, effectiveness against 
fixed-frequency voice and data communication links, 
selection of different output power settings and sup- 
pression of unwanted harmonics and spurious signals. 

Intercept features include rapid scanning of the 
entire frequency band, noise-riding signal detection 
with digital signal processing techniques, high sensi- 
tivity with ranges of up to 450 km, demodulation facili- 
ties for both AM and FM modulation and rapid 
look-through monitoring and detection during jamming 
cycles. 

Control features include computer control for high 
system flexibility, display of system status and detected 
activities, real-time operator interaction and short sys- 
tem reaction time, prediction of jamming effectiveness 
based on an analysis of ground and air communication 
links, pretasking of the system via a floppy disk, pro- 
grammable safeguards for own force signals, mission 
log and analysis on hard disk, comprehensive BIT and 
software flexibility to accommodate specific user 
requirements. 

The GSY1500 consists of a wideband fast setting 
receiver, graphical display and computer unit with key- 
board, countermeasure generator unit, fast setting RF 
synthesiser, power amplifier with transmit/receive 
switches and harmonic filters, audio intercom panel 
and RF filter unit. 


Specifications 

Dimensions: 

(control console) 700 x 820 x 1,700 mm 
(amplifier console) 580 x 650 x 1,110 mm 
Weight: <500 kg, depending on options 
Power supply: 115 V AC, 400.Hz, 3 phase 
or 220 V AC, 50 Hz, single phase 

28 VDC 

Frequency: 20-100 MHz or 100-500 MHz or both 
Output power: 

(20-400 MHz) 50 W or 1,000 W options 
(400-500 MHz) 400 W or 800 W options 


Status 
In service with aircraft of the South African Air Force. 


Contractor 
Grinaker System Technologies. 


GSY1501 Airborne 
Communications EW System 
The GSY1501 is a comprehensive airborne 


communications EW system ideally suited for instal- 
lation on passenger aircraft, cargo carriers, business 


The GSY1501 airborne communications EW system can be expanded to accommodate up to 15 


operators 


jets or similar types. The system provides a complete 
capability to enable the detection, interception, 
direction-finding, recording and disruption by jamming 
or deception of enemy command and control com- 
munication networks. It provides coverage of the 
frequency spectrum from 20 to 1,000 MHz and can be 
extended to operate from 1.5 MHz. Because of its 
modular approach in design, the GSY1501 can be 
adapted to accommodate up to 15 operators and 
additional capabilities can be added as required. 

The GSY1501 consists of anumber of subsystems as 
detailed below. 


RF reception and distribution 

A 20 to 500 MHz and 500 to 1,000 MHz blade antenna 
with omnidirectional response in the azimuth plane pro- 
vides reception over the full frequency range. An 
antenna distribution unit feeds received RF signals to 
the receivers in the system and a blanking unit protects 
the antennas during active transmission. 


Spectrum scanning 
Scanning receivers perform scanning of the spectrum 
in the band selected by the operators. 


Direction-finding 

A seven-channel interferometer direction-finder deter- 
mines the bearing of a signal in the 20 to 500 MHz fre- 
quency band or, optionally, up to 1,000 MHz. The DF is 
fed by an antenna array with wide aperture to provide 
high accuracy. 


System control 

ESM and ECM system control units consist of a number 
of processors which control the scanning receivers and 
direction-finder, power amplifiers, synthesisers and 
counter modulation generators. 
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Operator workstations 

The number of workstations is configurable, depending 
on the available space and platform limitations. A work- 
station consists of a monitoring receiver, digital voice 
recorder, spectral display unit, operator interface unit 
and intercom control unit. The operator interface is an 
environmentally hardened personal computer with a 
colour flat panel display and conventional PC 
keyboard. 


Jamming 

The system consists of 30 to 100 MHz and 100 to 
500 MHz high-power antennas capable of transmitting 
more than 1 kW of RF power, RF jamming synthesisers 
each having three independent RF channels capable of 
AM or FM modulation, counter modulation generators 
which generate the baseband signals from a digital 
source and are used as modulation sources for the jam- 
ming signal and power amplifiers covering the 20 to 
100 MHz and 100 to 500 MHz bands which are capable 
of generating up to 1 kW of RF power. 


Specifications 

Frequency: 

(ESM) 20-1,000 MHz (1.5-30 MHz option) 
(ECM) 30-500 MHz 

Scan rate: 

(1.5-30 MHz) 0.3 MHz/s 

(20-1,000 MHz) 4-16 GHz/s 

Accuracy: +1.5° RMS 

DF agility: 40 bearings/s 


Status 
In service with aircraft of the South African Air Force. 


Contractor 
Grinaker System Technologies. 


PD1000 Panoramic Display Unit 


The PD1000 is a compact high-performance panor- 
amic display unit designed for use in EW COMINT sys- 
tems and radio and signal monitoring applications. Its 
primary role is to display the Intermediate Frequency 
(IF) spectral content of a signal being monitored by a 
receiver. This allows the operator to tune his receiver to 
the desired frequency, identify and measure specific 
signal characteristics such as the frequency and band- 
width of the signal. 

The PD1000 is ideal for use with the R1000 and 
SR1000 receivers. 


Specifications 

Dimensions: 217 x 400 x 134 mm 
Weight: 7.5 kg 

Power supply: 28 V DC, <45 W 
Temperature range: -10 to +55°C 


Contractor 
Grinaker System Technologies. 


R1000 VHF/UHF Radio 
Monitoring Receiver 


The R1000 is a high-performance VHF/UHF receiver 
designed for use in EW systems and in radio monitoring 
applications. Its primary role is to fulfil the intercept 
task. It also performs limited search functions. 


Specifications 
Dimensions: 217 x 429 x 134 mm 
Weight: <10 kg 


ELIOS ELINT System 


ELIOS (ELINT Identification and Operating System) is a 
powerful tool for processing and utilising an ELINT 
database and is complementary to other ELINT sys- 
tems. It is capable of a number of functions, ranging 
from gathering and processing data to mapping pro- 
cesses. It provides fast identification, electronic data- 
base management and library loading. The main 
characteristics of ELIOS are a library of threats with a 
high-powered capacity for response and reaction, 
tracking and repetition of missions on the ground, and 
the mapping and position-fixing of threats. 

ELIOS simplifies mission preparation, records col- 
lected data and allows detected emissions to be com- 
‘pared to memory files. It increases the speed of 
management, allows the system operator to access all 
databases and allows tailoring of the electronic data- 
base format. High security of data is provided by dou- 
ble protection against loss, software inviolability and 
cryptographing of files. 

The system is supplied in rugged hardware and can 
be interfaced and installed in a variety of land, sea and 
air platforms. 


Status 
Fully developed. 


Contractor 
ELT SA. 


NIDJAM Jammer 


The Navigation/Identification Deception Jammer (NID- 
JAM) operates over the frequency range 950- 
1,250 MHz in the band used mainly for Tacan, DME and 
IFF systems. 

The NIDJAM superheterodyne receiver detects emis- 
sions over the band in continuous and discrete scan 
modes. It controls the activity in a set of previously 
selected frequencies by means of the discrete scan 
and identifies nav/ident systems and their modes of 
operation. Deception signals are selected from a series 
of preset signals or fixed patterns, although random 
patterns may be employed. 

Scanning sensitivity is better than -88 dB and scan 
speed is up to 1,000 channels/s. The radiated power in 
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The SR1000 VHF/UHF fast scanning receiver 1995 


Power supply: 110/240 V AC, 50-400 Hz 
28 V DC, <30 W 

Frequency: 20-1,000 MHz 

Scan speed: 40 channels/s 
Temperature range: -10 to +55°C 


Contractor 
Grinaker System Technologies. 


SR1000 VHF/UHF Fast Scanning 
Receiver 


The SR1000 is a VHF/UHF receiver designed for use in 
EW systems. Its primary role is to fulfil the search 


SPAIN 


The Signal Identification Mobile System 


the jammer assembly exceeds 300 W CW per channel. 
Blade type monopole antennas are used for scanning 
and jamming in airborne applications. 


Specifications 

Frequency: 950-1,250 MHz 

Sensitivity: -88 dBm 

Scan speed: up to 1,000 channels/s 
Radiated power: 300 W CW per channel 


Status 
Fully developed. 


Contractor 
ELT SA. 
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function but it can also be used as an intercept receiver. 
It covers the frequency range 20 to 1,000 MHz. 


Specifications 

Power supply: 110/220 V AC, 50-400 Hz 
18-32 V DC, 55 W 

Frequency: 20-1,000 MHz 

Temperature range: -10 to +55°C 


Contractor 
Grinaker System Technologies. 


Signal Identification Mobile 
System 


The Signal Identification Mobile System (SIMS) is con- 
figured for airborne, shipborne and land-based appli- 
cations. It allows detection, direction-finding, analysis 
and library storage over the 1-18 GHz frequency range 
and transfers all data to remotely located sites through 
a built-in datalink. 

SIMS consists of an antenna unit, RF unit, direction- 
finding and panoramic signal displays, a computerised 
system controller, video analyser and peripherals. 


Specifications 
Power supply: 115 V AC, 400 Hz 
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Frequency: 1-18 GHz pulse or CW signals 
Accuracy: 

+4° (1-2 GHz) 

+3° (2-4 GHz) 

+2° (4-18 GHz) 


Contractor 
ELT SA. 


SOCCAM COMINT System 


The modular communication observation and control 
system (SOCCAM) is configured for airborne, ship- 
borne and land-based applications. It is a COMINT sys- 
tem for tactical and strategic missions and spectrum 
control over the frequency range 20-500 MHz. 

SOCCAM provides functions for scanning, searching 
and detecting active transmissions. The system detects 
activity in a series of discrete bands and analyses inter- 
cepted signals to allow the operator to determine trans- 
mission characteristics and store them for subsequent 
analysis. 

SOCCAM has two different operating modes: oper- 
ation in an unknown scenario when the system 
searches for active transmissions in the mission area, 
and operation in a known scenario, where the operator 
has prior knowledge of threats in the area and seeks to 
locate and monitor them. 


Specifications 

Frequency: 20-500 MHz 
Sensitivity: -100 dBm 
Modes: AM, FM, CW and PLS 
Accuracy: 4° RMS 
Interfaces: RS-422, IEEE-488 


Status 
In service. 


Contractor 
ElsiesAe 


Taran Airborne ESM/ECM System 


Taran is a modular computer-controlled airborne EW 
system for both ESM and ECM in the communications 
and tactical navigation/identification bands. The sys- 
tem is intended primarily for airborne applications and 
can be installed on a wide range of fixed-wing aircraft 
and helicopters. 

Two different bands can be operated: low band for 
communication systems and high band for navigation/ 
identification systems. The low-band subsystem con- 
sists of a search and analysis receiver, monitoring con- 
sole and jamming set. The high-band subsystem 
comprises a search and analysis receiver, monitoring 
console and a deception jammer. 

The main features of Taran include the ability to 
operate in a dense electromagnetic environment, and 
to resist multiple threats simultaneously. There is a 
high degree of automation in order to reduce reaction 
time, and growth potential to cater for the evolving 
threat. Taran has total communication capacity with 
the command and control system and a simple man/ 
machine interface and ergonomic design. The system 
is modular, able to adapt to the needs of different 
platforms and has high reliability and ease of 
maintenance. 

The system is installed with a suitable set of consoles 
with interconnection routeing depending on the type of 
airborne platform. 


Specifications 

Power supply: 

115V AC, 400 Hz, 1.36 kVA (2.6 kVA with jammer 
operating) 

28 V DC, 1.5 kW (15.2 kW with jammer operating) 


Status 
In production for the Spanish Air Force and in service 
on the Falcon 20. 


Contractor 
ELT SA. 
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EN/ALR-300 V1 Radar Warning 
Receiver 


The EN/ALR-300 V1 is a fully programmable radar 
warning receiver for combat aircraft. It consists of four 
DF spiral antennas plus four DF channelised crystal 
video receivers covering the E- to J-bands, blade 
antenna, C/D-band receiver, processor control unit and 
azimuth indicator display. 

The system provides identification of all detected 
pulse and CW radar emitters by an alphanumeric sym- 
bology on the CRT display, voice synthesised mess- 
ages in accordance with the lethality of the detected 
emitters, flight line fully programmable emitter library 
and recording capability for up to 100 detected emit- 
ters, together with a fast and easy-to-use solid-state 
recorder. Up to 15 radars can be displayed 
simultaneously. 


Specifications 

Weight: 20 kg 

Power consumption: 225 W 

Frequency: C- to J-bands in five sub-bands 
Coverage: 360° azimuth 

Accuracy: >12° RMS 


Status 
In production. 


Contractor 
INDRA DTD. 


UPDATED 


EN/ALR-300 V2 Radar Warning 
Receiver 


The EN/ALR-300 V2 radar warning receiver upgrades 
the EN/ALR-300 V1 by adding a superheterodyne/ 
DIFM receiver, power supply and new software to 
improve the equipment performance. 

Radar data are presented to the operator through 
alphanumeric symbols on a high-brightness display. 
The position of the symbols on the display indicates 
lethality and bearing of the detected signal and 
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Control unit 


Display 


identification of the radar. Symbol blinks and an audio 
alarm indicate high-priority radars. 


Specifications 

Weight: 38 kg 

Power consumption: 400 W 

Frequency: C- to J-bands in four sub-bands 
Coverage: 360° azimuth 

Accuracy: >12° RMS 


Status 
The EN/ALR-300 V2 is the standard equipment for 
Spanish combat aircraft. 


Contractor 
INDRA DTD. 


UPDATED 


EN/ALR-310 Radar Warning 
Receiver 


The EN/ALR-310 is a fully programmable crystal video 
radar warning receiver which incorporates a digital 
computer to provide emitter identification in complex 
signal environments. The system incorporates a readily 
reprogrammable emitter library and provides unique 
identification of all detected pulsed and CW emitters by 
alphanumeric symbology on the CRT display. Up to 15 
radars may be displayed simultaneously. 


Specifications 

Weight: 20 kg 

Power consumption: 180 W 

Frequency: 0.7-1.5 GHz and E/J-band, in two bands 
Coverage: 360° azimuth 

Accuracy: >15° RMS 


Status 
Selected for Spanish Army helicopters. 


Contractor 
INDRA DTD. 


UPDATED 


Processor 


The INDRA DTD EN/ALR-310 is fitted in Spanish Army helicopters 


AQ-31 Deception Jamming Pod 


The AQ-31 is a continuous wave radar jamming system 
suitable for aircraft pod mounting and able to provide 
full coverage in the 2 to 20 GHz range. A high power 
output is claimed and AM, FM noise/sawtooth jamming 
modes are incorporated. The pod is ram-air cooled and 
has digital operation with interfaces suitable for 
connection to onboard digital signal processors. Two 
pods can be used simultaneously, connected to a 
single control panel in the cockpit. 


Status 
No longer in production but still in service. 


Contractor 
CelsiusTech Electronics AB. 


VERIFIED 


AQ-800 Noise Jamming Pod 


The AQ-800 jammer is intended for use in the training of 
radar operators and for evaluation of radar station per- 
formance in a jamming environment. It is pod-mounted 
and hung from a pylon under the wing or fuselage; 
several pods can be carried by a large aircraft. 

The pod contains a travelling wave tube transmitter, 
with three signal generators and a sweeping superhet- 
erodyne set on receiver. Asingle pod can cover any one 
band out of the E/F- (2 to 4 GHz), G/H- (4 to 8 GHz), I/J- 
(8 to 12 GHz) or Ju-bands (12 to 20 GHz). There is a 
standard cockpit unit which will handle two pods 
simultaneously with any set of frequency combinations. 
A single transmitter can generate up to three 
simultaneous jamming signals, the modulation, centre 
frequency and bandwidth of each signal being inde- 
pendently controllable. Modulation can be AM-noise, 
FM-noise or FM-sawtooth and noise. Both fore and aft 
antennas are available for the transmitter and receiver 
and direction of activity is selectable from the cockpit. 
Ram-air cooling is a standard provision. 


Specifications 

Dimensions: 3,900 x 425 x 515 mm 

Weight: 220 kg 

Power supply: 200/115 V AC, 400 Hz, 3 phase, 3 kVA 
Signal generator bandwidths: 

S-band: 700 MHz 

C-band: 1.2 GHz 

X-band: 2 GHz 

Ku-band: 2 GHz 

Modulation types: 

(AM) double sideband, suppressed carrier, noise with 
selectable bandwidth up to 200 MHz. 

(FM) sawtooth and noise (10 MHz bandwidth). Selec- 
table bandwidth up to 200 MHz. 

Output power: 

(AM) 200 W (S-, C- and X-bands), 100 W (Ku-band) 
(FM) 120 W (S-, C- and X-bands), 50 W (Ku-band) 
Antenna coverage: (horizontal) 70° x (vertical) 30° 
Receiver bandwidth: —70 dBm typical 

IF bandwidth: 2.5-6 MHz 

Gain control: 50 dB 
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Status 
No longer in production but still in service. 


Contractor 
CelsiusTech Electronics AB. 


VERIFIED 


AQ-861 Noise and Deception 
Jammer 


The AQ-861 is designed to train radar operators to work 
in a jammed environment and can be fitted to small air- 
craft, helicopters or ships. The system comprises 
receiver, signal generator, power amplifier and transmit 
and receive aerials and covers the I- and J-bands. 

Two basic transmit modes are available: white noise 
and range gate pull-off. In the latter mode the unit uses 
a frequency memory loop which stores the frequency of 
an incoming signal, delays it and then retransmits it at 
the same frequency. 


Specifications 

Dimensions: 

(receiver and signal generator) 430 x 535 x 655 mm 
Weight: 

(receiver and signal generator) 60 kg 

(size and weight of TWT amplifier determined by 
customer) 


Status 
No longer in production but still in service. 


Contractor 
CelsiusTech Electronics AB. 


VERIFIED 


AR-830 Threat Warning System 


The AR-830 is a fully programmable threat warning sys- 
tem incorporating a special purpose high-speed signal 
processor, a general purpose computer and broad- 
band receivers for radar and laser signals. It is designed 
for multirole aircraft and its performance is optimised 
for attack, surveillance and fighter missions. The 
system incorporates an easily programmable signal 
library and is capable of rapid and unambiguous 


threat identification, even in complex signal 
environments. 
Threat information is displayed on a CRT or 


integrated with the aircraft display systems. 

The AR-830 can be interfaced to jammers, chaff and 
flare dispensers, recorders and other systems. BITE 
provides fault isolation down to LRU level. 


Status 
In production. 


Contractor 
CelsiusTech Electronics AB. 


VERIFIED 


The AQ-800 jamming pod under the wing of a Saab Lansen 
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The AR-830 threat warning system 


BO 300 Passive Countermeasures 
System 


The BO 300 passive countermeasures system consists 
of BOL chaff dispensers, BOP flare dispensers and a 
BOC controller module. 

The BOL dispenser module is mounted in the rear of 
an existing launcher. The chaff dispenser module con- 
sists of a chaff compartment, electromechanical feed 
mechanism and electronics unit. Each dispenser holds 
160 chaff packages. In the chaff compartment, chaff is 
stored in a large number of RR-183 NATO standard flat 
cassettes that interlock with each other. 

The BOL 300 is designed to integrate with a variety of 
missile launchers. The LAU-7 launcher has been rede- 
signed, to incorporate a BOL module in the rear half 
and a new gas bottle for cooling the missile seeker in 
the nose. The BOL 300 has also been integrated with 
the Common Rail Launcher. The chaff is stored in plas- 
tic frames and each BOL module can take 160 packs 
which are ejected from the rear and spread in the turbu- 
lent airstream. Chaff ejection is electromechanical, 
which is claimed to be more precise than pyrotechnic 
ejection as well as being safer and easier to maintain. 
Chaff cloud dispersion is synchronised by an onboard 
countermeasures computer. 

The BOP pyrotechnic dispenser comes in A, B and C 
versions for compatibility with installation configur- 
ations on most types of aircraft. BOP dispensers have 
been developed with an emphasis on high reliability 
and safety. BOP/A is mounted as an extension of a flap- 
jack. The dispenser is loaded with up to twelve 55 mm 
diameter standard NATO flare cartridges in simple plas- 
tic magazines. BOP/B is scabbed-on or mounted as an 
extension of a pylon. It has capacity for 15 MJU-7, six 
MJU-10 or six standard 55mm diameter cartridges. 
BOP/C is intended for internal mounting flush with the 
fuselage. The dispenser is loaded with 15 MJU-7 or six 
MJU-10 flares. BOP/B and C can also be loaded with 30 
RR170 chaff cartridges. All BOP dispensers can be 
loaded with expendable jammers. 

The BOC is a combined cockpit control unit and 
system programmer. The controller can easily be con- 
nected to different types of warners and aircraft sys- 
tems by means of databuses and discrete signals. 
Reprogrammable non-volatile memories are used for 
storage of mission-specific data. It can control up to 
eight BOL or BOP dispensers simultaneously and 
can also control the most commonly occurring pyro- 
technic dispensers. The BOC controller can provide 
adaptive processing, to optimise response in a specific 
threat situation and stores management, to keep an 
accurate record of the remaining load and give full flexi- 
bility in load configuration and optimum use of 
expendables. 

The BO 300 system operates in automatic, semi- 
automatic and manual modes, depending on warning 
equipment, tactical situation and operator workload. 


The BOL chaff dispenser is installed in the missile 
launcher 
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The BOP 300 ECM dispenser system 


Specifications 

Dimensions: 

(BOP dispenser) 154 x 210 x 715 mm 
(BOC control unit) 76 x 147 x 165 mm 
Weight: 

(4 BOP dispensers, empty) 32 kg 

(4 BOP dispensers, loaded) up to 66 kg 
Power supply: 115 V AC, 400 Hz, 100 VA 


The BOZ 3 training chaff dispenser 


The BOZ 100 chaft/flare dispenser for high-performance aircraft 
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Status 

In production. In service with Royal Air Force Tornado 
and Harrier GR. Mk 7 aircraft, with the US Navy F-14, and 
contracted for Swedish Air Force JAS39 Grippen aircraft. 


Contractor 
CelsiusTech Electronics AB. 


UPDATED 


BOH 300 ECM Dispenser 


The BOH 300 is a chaff/flare dispenser designed to 
provide protection for helicopters in hovering and for- 
ward flight. It has processor control, reprogrammable 
operational features and databus interface capability. 
The system is suitable for deployment of radar, optical 
and infra-red decoys from attack, anti-tank or scout heli- 
copters. Dispensers can be mounted on landing gear, 
fuselage structure or weapon hard points. 


Status 
Under development. 


Contractor 
CelsiusTech Electronics AB. 
VERIFIED 


BOZ 3 Training Chaff Dispenser 


BOZ 3 is a high-capacity unit originally developed to a 
Swedish Air Force requirement and since adapted for 
training use in view of its electromechanical design. It 
can be manually or automatically initiated and has both 
break-lock and corridor chaff modes. 


Status 
In production and in service with several countries for 
training purposes. 


Contractor 
CelsiusTech Electronics AB. 


VERIFIED 


BOZ 100 ECM Dispenser 


The BOZ 100 is an advanced ECM chaff and IR flare dis- 
penser originally developed for the Swedish Air Force, 
but also supplied to overseas customers. It is capable 
of sophisticated break-lock and corridor operation at 
subsonic and supersonic speeds. The unit has a com- 
prehensive EW system interface and is suitable for use 
in deep penetration, strike, reconnaissance and elec- 
tronic warfare roles. It is microprocessor-controlled and 
has a reprogrammable program memory. 


Specifications 

Dimensions: 4,000 (length) x 380 mm (diameter) 
Weight: 325 kg 

Attachments: 14 or 30 in (856 or 762 mm) bomb locks 


Status 

In service with the Swedish Air Force (under the desig- 
nation BOX 9) and with Tornado and Jaguar aircraft. 
About 700 pods have been supplied for the Tornado 
programme. The German Air Force and Navy use the 
BOZ 101, the Italian Air Force uses the BOZ 102 and 
the Royal Air Force uses the BOZ 107. 


Contractor 
CelsiusTech Electronics AB. 
VERIFIED 


Infra-Red Jammer 


The British Aerospace infra-red jammer is designed to 
provide protection against missiles using an infra-red 
seeker head. It is intended to be mounted externally on 
a helicopter and operates by radiating modulated 
energy from an infra-red source. The output from the 
jammer is modulated mechanically by means of shut- 
ters. The output signal enters the missile seeker head, 
impairing its ability to track. The IR source is a graphite 
radiating element which is hermetically sealed within a 
sapphire envelope. 

The optical assembly which surrounds the lamp, 
rotating at high speed, passes between the lamp and 
slots in the outer drum. The drive to the optical 
assembly comes directly from a brushless DC motor 


UNITED KINGDOM 


integrally contained within the jammer mounting 
structure. 

Surrounding the optical system is a cylinder with 16 
longitudinal slots spaced around its circumference. 
The slots are covered by a window which provides 
environmental protection to the working parts and also 
serves to transmit IR wavelength radiation and to block 
visible emissions. The jammer is therefore covert in the 
visible spectrum. 

The modulated IR signal emitted by the jammer has 
the effect of degrading the tracking ability of IR guided 
missiles beyond the point at which they can be 
effective. The jammer radiates adequate power in the 
spectral band used by the seeker head to protect most 
helicopter types. 


Field of view of 360° in azimuth and +30° in elevation 
can be provided. These apply to the jammer prior to its 
installation on a helicopter. The pilot requires only a 
simple on/off control; two signals are provided to moni- 
tor lamp and motor operation. Weight of the complete 
system is 18 kg. 


Status 
In service. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


UPDATED 


Type 453 Laser Warning Receiver 


The Type 453 laser warning receiver is designed for use 
in fixed-wing aircraft, helicopters and armoured fighting 
vehicles. It provides a countermeasure to laser-guided 
weapon systems and provides an audible alarm and vis- 
ual display showing the direction from which the threat 
has originated. Output from the receiver can be 
combined with radar warning equipment to give an 
integrated battlefield threat warning system or with a 
defensive aids system. 

The system uses a number of dispersed sensors to 
detect incident laser radiation. This counters the prob- 
lem of detecting a very narrow beam which at any 


instant would be illuminating only a small part of the air- 
frame. The sensor head configuration can be tailored to 
provide spherical or hemispherical cover and presents 
the laser threat bearing to the crew as sectoral infor- 
mation. The number of sensors required is tailored to 
the aircraft type. The sensor protrudes through the air- 
craft skin as a 25mm hemisphere and occupies a 
space of 50 mm depth behind the skin. 

The sensor heads are completely passive. Laser radi- 
ation is routed to the central processing unit by fibre 
optic cables. This feature eliminates risks of false 
alarms being generated by radio frequency 
interference. 
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Status 

In advanced development. In March 1993, Eurofighter 
GmbH awarded a subcontract for a derivative of the 
Type 453 laser warning receiver for the Eurofighter 
2000. 


Contractor 
GEC-Marconi Radar & Defence Systems, Edinburgh. 


UPDATED 


AMIDS Advanced Missile 
Detection System 


GEC-Marconi Radar and Defence Systems is develop- 
ing a family of advanced performance missile approach 
warners based on the pulsed Doppler radar detection 
techniques of the PVS2000 (see later item). The 
Advanced Missile Detection System (AMIDS) will pro- 
vide extended azimuth detection coverage, detection 
range and warning time in comparison to present 
generation missile approach warning systems, and be 
capable of being configured for any airborne platform. 

A contract for the first derivative of AMIDS has been 
awarded to GEC-Marconi Radar and Defence Systems 
to develop an advanced missile approach warner for 
the Eurofighter 2000. This will be fully integrated with 
the Eurodass Defensive Aids SubSystem. A major 
share of the development is being undertaken by 
Elettronica SpA. 

The Eurofighter 2000 missile approach warner will be 
configured into transmitter and receiver/processor 
main LRUs together with two forward and one rear 
antenna assemblies. This configuration allows for the 
later integration of a passive missile launch detector, 
giving expanded detection performance. 


Specifications 

Dimensions: 

(processor) 480 x 160 x 190 mm 
(transmitter) 380 x 160 x 190 mm 
Weight: 

(processor) 18 kg 

(antennas) 2 kg each 
(transmitter) 13 kg 

(low-noise amplifiers) 2 kg each 


Status 
In development for the Eurofighter 2000. 


Contractor 
GEC-Marconi Radar & Defence Systems, Electronic 
Systems Division. 


UPDATED 
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PA7010 Expendable System 
Programmer 


The PA7010 Expendable System Programmer (ESP) is 
designed to interface with radar warning receivers, jam- 
ming systems and chaff and flare dispensers, and to 
integrate the various EW sensors for the maximum 
operational effectiveness. The interface is produced via 
digital datalinks and discrete signals; crew monitoring 
and intervention is embodied in the design. 

On detection of a threat, ESP is alerted to command 
the release of expendables. An easily reconfigurable 
stores library determines the appropriate release pat- 
tern and sequence. ESP then commands the response 
from one or more dispensers. 

ESP has been designed for military combat aircraft 
and has a predicted reliability in excess of 1,000 hours 
MTBF. Modular construction and comprehensive BIT 
simplify maintenance. 


Specifications 

Dimensions: 127 x 127 x 190.5 mm 
Weight: 2.7 kg 

Power supply: 28 V DC, 10 W 


Status 

In production. The system is fitted in the Royal Air Force 
Harrier GR. Mk7, in which it interfaces with the Zeus 
ECM system and onboard countermeasures dis- 
pensers. It has also been selected for the Eurofighter 
2000. 


Contractor 
GEC-Marconi Radar & Defence Systems, Electronic 
Systems Division. 
UPDATED 


PVS2000 Missile Approach 
Warner 


GEC-Marconi Defence Systems has developed a radar- 
based Missile Approach Warning (MAW) equipment 
designed to equip the Royal Air Force’s Harrier aircraft. 
The MAW uses a low-powered pulse Doppler to detect 
approach of missiles, and automatically initiates coun- 
termeasures. The system is optimised to provide pro- 
tection against air-to-air and ground-to-air heat-seeking 
missiles. 

The MAW comprises: a transmitter/receiver unit, 
lightweight antenna, signal processing unit and cockpit 
control unit. 

The Transmitter/Receiver Unit (TRU) contains a low- 
power solid-state transmitter and receiver, analogue 
processing and digital conversion circuitry. It is 
designed for installation in an unconditioned area of the 
aircraft tail within 1 m of the antenna. 

The remote lightweight antenna is connected to the 
TRU, using low-loss Gore cable, or may be attached 
directly to the TRU. The antenna must have a clear view 
aft. 


PVS2000 family of equipment 
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The Signal Processing Unit (SPU) houses all the digi- 
tal signal processing necessary for detection and 
assessment of signal returns. All interfaces with other 
aircraft avionics systems, BITE monitoring and module 
level diagnostics are handled by this unit. The SPU is 
installed in a conditioned avionics bay. 

The optional Cockpit Control Unit (CCU) provides 
on/off control and incorporates a BITE status indicator 
lamp. A small auxiliary blade antenna is mounted on 
any suitable site with a relatively clear view forward. 

The radar is mounted in the tail of the aircraft and 
should be linked to an expendables dispenser for the 
automatic deployment of flares and chaff. 


Specifications 
Dimensions: 
(transmitter/receiver unit) 156 (length) x 250mm 
(diameter) 

(signal processing unit) “% ATR short 

(optional cockpit control unit) 38 x 146 x 75 mm 
(main antenna/radome) 100 (length) x 260mm 
(diameter) 

(auxiliary antenna) 150 x 100 x 260 mm 

Weight: 

(transmitter/receiver unit) 5.5 kg 

(signal processing unit) 7 kg 

(cockpit control unit) 1 kg 

(main antenna/radome) 0.7 kg 

(auxiliary antenna) 0.25 kg 


Status 

In production for Harrier GR. Mk7 aircraft. Airborne live 
fire missile detection trials were carried out in 1992, 
successfully demonstrating the MAW’s specified 
performance. 


Contractor 
GEC-Marconi Radar & Defence Systems, Electronic 


Systems Division. 


UPDATED 


1220 Series Laser Warning 
Receiver 


The 1220 Series laser warning receiver is a modular 
expandable system with centralised processing and 
miniaturised remote sensor heads. It may be operated 
as a stand-alone LWR with its own display or as part of 


an integrated system with, for example, the Marconi 
Sky Guardian 200 RWR. 

A premission programmable threat library provides 
the capability for selective threat identification. The 
panel-mounted display is NVG-compatible and 
provides sector indication and other threat data. 


An optional module provides a record of up to sev- 
eral thousand date and time tagged laser detections. 


Specifications 
Dimensions: 
(sensor) 25 (length) x 50 mm (diameter) 
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The 1220 Series laser warning receiver consists of 
electronic unit, contro! unit and sensors 


(electronics unit) 127 x 194 x 323 mm 
(display) 80 x 80 mm 

Weight: 

(sensor) 0.4 kg 

(electronics unit) 5 kg 

(control panel) 0.4 kg 

(display panel) 0.4 kg 

Power supply: 24-28 V DC or 115 V AC, 400 Hz 
Field of view: 360° azimuth x 45° elevation 
Angular resolution: 

(azimuth) +22.5° (15 or 10° option) 
Spectral range: 

(basic system) 0.35-1.1 um 

1-1.8 um and 8-11 um options 

Spectral resolution: 15-100 nm 
Interfaces: RS-422 or MIL-STD-1553B 


Status 
Testing complete and undergoing delivery for high- 
performance aircraft applications. The system has 
been sold to unspecified customers in Europe and the 
Far East. 


Contractor 
GEC-Marconi Defence Systems. 


Apollo Radar Jammer 


Apollo is an advanced radar jammer for aircraft self- 
protection. It is designed to ensure survival in hostile 
environments by countering a wide range of threats 
and is available as a pod or installed within the airframe. 

Apollo comprises modules developed from. in- 
service GEC-Marconi systems. These include warning 
receivers, jammers and digital processors combined in 
a lightweight compact system. Apollo operates auto- 
matically, so that jamming management does not add 
to the pilot’s workload. 

The podded Apollo fits on a standard hard point and 
can be quickly installed and removed, giving com- 
manders the freedom to redeploy it quickly on other 
aircraft. 

Different performance specifications are available. 
Apollo | features a repeater jammer, while Apollo Il adds 
a frequency set on receiver and noise deception 
capability. 

Apollo’s jamming responses are software driven. As 
well as producing noise, it generates carefully modu- 
lated response patterns to confuse and deceive fire 
control radars. By using various jamming techniques 
Apollo is effective against pulse and CW radar signals. 
It is capable of dealing with multiple threats 
simultaneously. 

Where the aircraft is fitted with a radar warning 
receiver such as the GEC-Marconi Sky Guardian (see 
later entry), data can be passed between Apollo and the 
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The GEC-Marconi Defence Systems Apollo pod 
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RWR to optimise intelligent interaction. This combi- 
nation offers the advantages of an integrated defensive 
aids system and controls the decoy dispensers to fire 
chaff and flares at the best possible moment to 
co-ordinate with the jamming. 

Apollo is designed to be as self-sufficient as possible. 
If the aircraft’s own electrical system cannot generate 
the power needed, a ram-air turbine is fitted to the 
podded variant to supply the unit. 

Apollo’s digital processors identify radars by com- 
paring their parameters with the built-in EW library. The 
jamming technique most likely to defeat that radar is 
selected and used. The control system organises jam- 
ming responses in order of priority by assessing various 
factors. These include whether a signal is known to be a 
threat, whether it is locked on and its direction relative 
to the aircraft. Apollo can be programmed on the flight 
line with the latest threat intelligence. 

In an aircraft fitted with a radar warning receiver, 
Apollo momentarily blanks out the jamming signal so 
that the RWR can sample the threat environment and 
this updated threat information is then passed back to 
the jammer. The operation is synchronised to maintain 
peak jamming performance. 


Specifications 

Dimensions: 2,650 (length) x 280 mm (diameter) 
(length with RAT) 2,985 mm 

Weight: 

130 kg, 160 kg (with RAT) 

40 kg (inboard) 

Power supply: 115 V AC, 400 Hz, 3 phase 

28 V DC 

Frequency: H- to J-bands (other bands optional) 


Status 
Fully developed and flight tested. 


Contractor 
GEC-Marconi Defence Systems. 


ARI 18223 Radar Warning 
Receiver 


The ARI 18223 is a self-contained radar warning 
receiver system suitable for single-seat aircraft and is 
installed in Royal Air Force Jaguar aircraft. Systems 
have also been supplied to some overseas operators of 
these two aircraft. Frequency coverage is 2 to 18 GHz 
and alamp display is used to show the quadrant of the 
highest priority threat. Antennas are on the vertical fins 
of the aircraft and an audio alarm is also triggered when 
a threat is displayed. 


Status 
No longer in production. In service on Royal Air Force 
Jaguar aircraft. 


Contractor 
GEC-Marconi Defence Systems. 
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A Royal Air Force Jaguar equipped with the GEC- 
Marconi Defence Systems ARI 18223. Receiver 
units are installed near the fin tip 


Ariel Airborne Towed Radar 
Decoy 


Ariel is a compact, lightweight and cost-effective radar 
jamming system which is recoverable during or after 
flight for repeated operational employment on sub- 
sequent missions. 
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The Ariel towed radar decoy 


Ariel may be mounted within the airframe of the air- 
craft, in a pod on a standard underwing pylon or 
scabbed on to the fuselage skin. For large air transport, 
tanker or surveillance aircraft, two different types of 
decoy have been developed: the relatively high-power 
RF linked repeater decoy which is equivalent to towing 
a slaved transmitter and a high-power datalinked decoy 
which can be a towed radar repeater and deception 
jammer. Both variants have equipment on the aircraft, 
including the EHT power supply unit and the winch con- 
trol unit. The tow cable is of multi-element construction 
and includes electrical conductors and strength mem- 
bers. The towed body includes the preamplifiers and 
final TWT amplifiers, the transmit antennas and the 
power conditioning unit. The RF-linked decoy uses the 
aircraft radar warners and an onboard ECM techniques 
generator, with the decoy interface module passing sig- 
nals down an optical fibre to a photo detector in the 
decoy. The decoy transmits all types of ECM signals, as 
generated by the onboard techniques generator or the 
existing onboard ECM systems. 

For large aircraft, the decoy is deployed and 
recovered using an associated onboard winch mech- 
anism. After deployment on smaller combat aircraft, it is 
jettisoned before landing and may be recovered by 
optional parachute for reuse. 

Ariel is effective against monopulse, semi-active 
radars and home-on-jam systems. It has fully program- 
mable countermeasures techniques and can operate 
either in a stand-alone mode or be integrated with an 
existing onboard EW suite. It has been flight proven 
between 150 knots and 1.2 Mach. 


Specifications 
Frequency: 2-18 GHz 
Coverage: spherical 


Techniques: noise, repeater and advanced 
countermeasures 
Status 
In service on RAF Tornado aircraft. 
Contractor 
GEC-Marconi Defence Systems. 
UPDATED 


AWARE ESM System 


The Advanced Warning of Active Radar Emissions 
(AWARE) range of equipments provides advanced 
warning of radar emissions for use in light strike and 
transport aircraft and helicopters or in marine craft and 
ground vehicles. 

The system is modular in concept and design, provid- 
ing variants of the basic system by simple changes of 
subassembly or LRUs. The expansion facilities offered 
provide an ESM suite and integration with ECM systems 
and will cover from C-band up to the millimetric region. 

The flexibility of design of AWARE allows systems to 
be configured to match user requirements, from a 
basic RWR to a full ESM suite, and it is suitable for oper- 
ation in a wide range of airframes, from light battlefield 
helicopters to high-performance aircraft. There are cur- 
rently four variants in the AWARE range: AWARE-3, 
AWARE-4, AWARE-5 and AWARE-6. All have the same 
basic modules, the only difference being in the man/ 
machine interface. 


AWARE-3 

AWARE-S is the basic ESM system, covering the E- to 
J-bands and intended for battlefield helicopters, light 
tactical and logistic aircraft. The system detects and 
identifies pulse, pulse Doppler, CW and ICW signals. 
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The AWARE ESM system is in service in Lynx and Gazelle helicopters 


An immediate identification of the threat is provided 
and the particular threat type is identified. 

Identification is achieved by comparison with a 
stored threat library. The library, threat priorities and 
ECM interfaces are under software control which is 
loaded prior to a mission, allowing rapid updating of 
threats and priorities on a mission by mission basis. 
Additionally, security of system and intelligence data is 
enhanced by the ability to clear the library and software. 
The system operates in peak pulse densities of several 
hundred thousand pulses/s, radiated by many 
simultaneous emitters. 

The AWARE display is heading compensated with 
computer-controlled symbology. An extensive symbol 
library can be programmed with symbols of the user’s 
choice. 

AWARE-S consists of four planar spiral antennas, a 
hand-portable programme loading unit, two dual- 
channel crystal video receivers, a fast Instantaneous 
Frequency Measurement (IFM) receiver and a powerful 
signal processor. Control of the system can be 
achieved either as an autonomous system, where the 
control unit and a 3 in display are employed, or as an 
integral part of the mission management system, with 
control being exercised via a MIL-STD-1553B standard 
interface. All LRUs are convection cooled. 

The four antennas are mounted in mutually ortho- 
gonal azimuth directions. The signals received are 
passed to the two dual-channel crystal video receivers. 
These receivers provide the preamplification, detection 
and compression of the video signals for input to the 
signal processor. They also provide controlled RF out- 
puts to the IFM receiver. The output of the IFM receiver 
is presented to the signal processor as a digital 
number. 

The signal processor determines the direction of 
arrival and time of arrival of the signals. The results of 
these operations, when combined with output of the 
IFM receiver, allows de-interleaving of the incoming sig- 
nals to be performed. Once de-interleaved and charac- 
terised, the signals are classified by comparing them 
with a stored library of known emitters. Following classi- 
fication, the source of emission and its range and bear- 
ing may be displayed in simplified plan form on the 
monitor or passed to the aircraft mission management 
system via a monitor or via a MIL-STD-1553 databus. 


AWARE-4 

AWARE-4 is an ESM system for maritime helicopter 
applications. The right-hand screen retains the PPI 
presentation of emitters to maintain the radar warning 
role, while the left-hand screen is a tote for the display of 
emitter parameters. 


AWARE-5 

AWARE-5 retains the AWARE-3 control unit but has no 
display. In this variant, the data are displayed on either 
the aircraft HUD or the Al radar display, via the MIL- 


es 
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STD-1553B or ARINC 429 databuses. AWARE-5 is for 
use in light strike aircraft. 


AWARE-6 

AWARE-6 is similar to AWARE-4, but the display unit is 
replaced by two 10 in colour monitors. AWARE-6 is for 
use in maritime patrol aircraft operations where more 
space is available and a larger tote that can display the 
whole track table is required. 


Specifications 

System weight: 

(AWARE-3) 13 kg 

(AWARE-4) 15 kg 

Power supply: 28 V DC 

150 W (AWARE-3) 

180 W (AWARE-4) 

Frequency: 2-18 GHz 
Accuracy: better than 10° RMS 


Status 

In production for customers in the UK and overseas. 
AWARE-3, under the designation ARI23491, equips 
Lynx and Gazelle helicopters of the British Army. 
AWARE-3 also equips Lynx helicopters of the Royal 
Netherlands Navy. Systems are being used for both 
airborne and shipborne applications. 


Contractor 
GEC-Marconi Defence Systems Ltd. 


Hermes ESM System 


Hermes is an EW surveillance system for the intercep- 
tion and analysis of radar signals, providing data for 
planning operations and for defence. It can form part of 
an air defence network, both in the maritime surveil- 
lance role and from land-based sites. 

In the airborne mode, Hermes can be configured 
from a basic radar warning receiver to a complete ESM 
system for the AEW role and reconnaissance. It can 
also be fitted into UAVs. 

Hermes intercepts radar signals at long range using 
wideband superheterodyne receivers that give 
unrivalled handling of continuous wave and high-duty 
cycle signals. The modular design means that Hermes 
can be installed in a wide variety of platforms and can 
be fitted inboard on helicopters and medium-size 
aircraft or ina pod on fast jets. 

Hermes is fitted with interfaces for navigation, data 
exchange and the automatic triggering of electronic 
countermeasures. These interfaces can be tailored to 
specific platform requirements. 


Specifications 
Weight: 110 kg approx 
Frequency: C- to J-bands 
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Signal types: pulse, CW, ICW, RF agile, PRI agile, 
jammers 

Coverage: 

360° (azimuth) 

+45° (elevation) 

Emitter library: >1,000 modes 


Status 
The system is in service with the Indian Navy on its 
Westland Mk.42B Sea King helicopters. 


Contractor 
GEC-Marconi Defence Systems. 


HIDAS Helicopter Integrated 
Defensive Aids System 


The Helicopter Integrated Defensive Aids System 
(HIDAS) is constructed on a modular basis, with a cen- 
tral controller and a range of sensors selected accord- 
ing to budget and predicted threats. HIDAS flexibility 
means that individual units can operate independently 
or be linked for system synergy. Growth capability is 
built into HIDAS to allow the retrofit of further defensive 
aids as the need arises, and to integrate sensors and 
countermeasures from other sources. 

A complete HIDAS includes: a Sky Guardian 2000 
radar warning receiver with HIDAS control processor; 
dedicated multifunction display or output to the heli- 
copter’s own display system; audible warning by tones 
or synthesised speech; onboard signal parameter 
library to determine identity and priority of threats and 
countermeasures to be applied; an intelligent radar 
jammer such as Apollo to respond with the latest coun- 
termeasures; the Marconi laser warning receiver to 
detect laser rangefinders and designators and beam- 
riding missiles; infra-red countermeasures; missile 
launch detectors; and stealth techniques such as visual 
camouflage, infra-red suppression and_ radar 
absorbance. 


Contractor 
GEC-Marconi Defence Systems. 


PA7030 Laser Warning 
Equipment 


GEC-Marconi Defence Systems’ laser warning equip- 
ment offers both instantaneous warning and bearing 
information on radiation by ruby and neodymium 
lasers. The system consists of a direct detector head 
unit and up to four indirect detectors mounted exter- 
nally on the aircraft. A compact display and control unit 
is mounted in the cockpit. 

The indirect detectors are sensitive to pulsed laser 
radiation scattered by the aircraft and so can detect 
designators and rangefinders even when these do not 
directly illuminate the direct detector. Electronic filter- 
ing discriminates against glints and flashes to give an 
extremely low false alarm rate. The direct sensor gives 
instantaneous bearing on a radiation source to within 
1532 


Specifications 

Dimensions: 

(PA7031 direct detector) 152 x 48 mm 

(PA7032 scatter detector) 105 x 80 x 130 mm 
(PA7034 signal conditioner) 260 x 160 x 87 mm 
(PA7033 display) % ATR short 

Weight: 

(direct detector) 2 kg 

(scatter detector) 1.5 kg 

(signal conditioner) 2 kg 

(display) 2 kg 

Power supply: 28 V DC, <12 W 

Coverage: 

(direct detector) 360° (azimuth), -45 to +10° (elevation) 
(scatter detector) as required 


Status 
Development equipment has had trials in helicopters 
and fixed-wing aircraft in the UK, USA and Canada. 


Contractor 
GEC-Marconi Defence Systems. 
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Radar Homing and Warning 
Receiver 


The Radar Homing and Warning Receiver (RHWR) is 
produced in two versions: an amplitude comparison 
version for strike aircraft and a high-accuracy version 
for air defence aircraft. Both versions are effective 
against radar threats likely to be encountered and are 
combat proven. Frequency coverage is available from 
C- to J-bands. RHWR can detect and identify threats up 
to and beyond the radar horizon. The information 
obtained is correlated with the aircraft interception 
radar tracks to allow for the classification and allocation 
of target priorities. High-accuracy DF is obtained by 
using interferometers. RHWR uses a powerful digital 
processor which accepts the parametric data from the 
receivers, including frequency, PRI, pulsewidth and 
scan characteristics. The information is compared with 
a comprehensive emitter library. The identified emitters 
are passed to the cockpit displays which provide the 
crew with both tabular and graphical presentation of 
threats, as well as the overall radar scenario. 


Status 
In service in the Tornado F3 of the Royal Air Force and 
other air forces. 


Contractor 
GEC-Marconi Defence Systems. 


UPDATED 


Sky Guardian 200 Radar Warning 
Receiver 


Sky Guardian 200 uses crystal video receivers and the 
latest digital processors to give analysis of threats and 
high probability of intercept of signals. Information is 
presented to the crew by alphanumeric presentation on 
either an indicator bearing unit, a multifunction display 
or a HUD. Sky Guardian 200 will control a range of 
countermeasures, including jamming and chaff and 
infra-red flare dispersion. 


Specifications 

Weight: 24 kg 

Frequency: E-J in 3 bands (C/D- and K-bands optional) 
Frequency measurement: pulse, pulse Doppler, CW, 
ICW 

Coverage: 360° azimuth instantaneous 

Accuracy: better than 10° 

Response time: <1 s 

Emitter library: 400 emitters with 2,500 modes 


Status 

In production. Sky Guardian 200 is in service on many 
fixed-wing aircraft and helicopters of the Royal Air 
Force, such as the Jaguar and VC10 tanker, Royal Navy 
Sea Harriers, Matadors of the Spanish Navy, Omani Air 
Force Hawk 200 aircraft and aircraft of the Austrian Air 
Force and other overseas air forces. 


The Sky Guardian 200 radar warning receiver 


The Sky Guardian 2000 radar warning receiver 


Contractor 
GEC-Marconi Defence Systems. 


UPDATED 


Sky Guardian 300 ESM System 


Sky Guardian 300 is an advanced airborne electronic 
support measures system which detects radar emitter 
signals from outside their own detection range. It can 
recognise the bearing and mode of operation of an 
emitter, provide fine DF and prioritise threats. The sys- 
tem includes a library capable of recognising up to 
2,500 different signals, a central processor providing 
identification times of less than a second and program- 
mable display with a variety of graphic and tabular 
formats on full colour raster scan monitor. 

Sky Guardian 300 allows the operator to prioritise 
and select relevant data and also has the ability to com- 
pile and update emitter libraries at both first line and 
national level. The system will integrate with other 
onboard sensors to provide a comprehensive picture. 
It will provide automatic warnings and _ initiate 
countermeasures. 


Specifications 

Weight: 28 kg plus display 

Frequency: E- to J-bands (C/D-band optional) 
Frequency measurement: DIFM 

Coverage: 360° instantaneous 

Accuracy: better than 2.5° 
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Response time: <1s 
Library: over 2,500 emitters 


Status 
Fully developed and on order for specified customers. 


Contractor 
GEC-Marconi Defence Systems. 


Sky Guardian 2000 Radar 
Warning Receiver 


Sky Guardian 2000 is configured for rapid response ina 
high-density electromagnetic environment and has the 
processing capability to display multiple threat signals 
in less than a second. The system operates either as a 
stand-alone radar warner or integrated with an ECM 
system such as the Apollo radar jammer or other coun- 
termeasures. Sky Guardian 2000 will accept data from 
the Type 1220 laser warning receiver and display the 
threats on a common indicator bearing unit. 

Sky Guardian will provide long-range detection of air- 
borne and surface threat radars, emitter identification 
and built-in recording for post-flight analysis. Other key 
features are display persistence for fleeting intercepts, 
low-band targeting options and the ability to integrate 
into a multifunction cockpit control and display. The 
system is extendable to meet future threats. 


Specifications 

Weight: 13 kg 

Frequency: E- to J-bands (C/D- and K-bands optional) 
Frequency measurement: pulse, pulse Doppler, CW 
and ICW 

Coverage: 360° instantaneous 

Accuracy: better than 10° 


Status 

Fully developed and on order for specified customers. 
It is understood to have been ordered by the Austrian 
Air Force for J350E Draken fighters. 


Contractor 
GEC-Marconi Defence Systems. 


Sky Shadow ECM Pod 


GEC-Marconi Defence Systems is the prime contractor 
in the production of the ARI 23246/1 Sky Shadow ECM 
pod developed for use with the Royal Air Force Panavia 
Tornado. Other components are provided by Racal, 
British Aerospace and GEC-Marconi Avionics. GEC- 
Marconi Defence Systems is responsible for overall 
design, development and subsequent testing. Sky 
Shadow flight tests were completed in 1980. 

A high-power travelling wave tube amplifier is used 
with a dual-mode capability for deceptive and con- 
tinuous wave jamming. A voltage-controlled oscillator 


A_ Royal 
ARI 23246/1 Sky Shadow ECM pod on each outer 
pylon 


Air Force Tornado carrying the 


uses a varactor-tuned Gunn diode to cover the full 
frequency band. The set-on receiver is of Racal design 
and signal processing uses GEC-Marconi Avionics 
hardware. 

The pod incorporates both active and passive elec- 
tronic warfare systems and includes an integral trans- 
mitter/receiver, processor and cooling system. It has 
radomes at both ends and is stated to be capable of 
countering multiple ground and air threats, including 
surveillance, missile and airborne radars. Power man- 
agement is automatic and modular construction allows 
the system to be adapted to differing operational 
missions. 

An enhanced version of Sky Shadow has been devel- 
oped. This features a high-performance data processor 
running on Ada software. The range of jamming activi- 
ties has been extended, with greater flexibility for front 
line reprogramming. 


Specifications 
Dimensions: 3,350 (length) x 380 mm (diameter) 


Status 

In production. GEC-Marconi Defence Systems was 
awarded a contract to upgrade the Sky Shadow ECM 
pod for the Tornado mid-life update. Deliveries of 
modules and modification kits have begun. 


ee 


The GEC-Marconi Defence Systems Zeus internal ECM system 


Contractor 
GEC-Marconi Defence Systems. 


UPDATED 


Zeus ECM System 


Zeus is a compact multipurpose EW integrated defens- 
ive aids system for combat aircraft. It provides a com- 
plete defensive system consisting of a radar warning 
receiver and ajammer. The RWR is the latest in a series 
of passive intercept systems and is based on IFM and 
fast superheterodyne techniques. It is able to intercept 
and measure the characteristics of all radar-controlled 
systems which may threaten the aircraft. The RWR will 
measure parameters including direction of arrival, time 
of arrival, frequency, PRI, pulsewidth, amplitude, scan 
interval and scan rate. Signals are passed to the Zeus 
digital processor which identifies radar type, displays it 
and gives audio warning. The processor also controls 
the jammer and other means of countermeasures such 
as chaff, flares and decoys. The transmitter will jam 
both pulse and CW radars, while control features 
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ensure that home-on-jam radars are not given sufficient 
time to lock on to the aircraft. Different jamming modes 
are available with Zeus for the operational requirements 
of individual customers. 


Specifications 

Weight: 118 kg 

Frequency: C- to J-bands 

Coverage: 

360° (azimuth) 

+45° (elevation) 

Response: 1 s typically 

Jamming: noise, VGPO, deception, co-operative 


Status 

Zeus is in service with the Royal Air Force on the Harrier 
GR. Mk7 aircraft. Installations have been designed 
for other aircraft, including the JAS 39 Gripen, AV-8B, 
F-16 and F/A-18. Zeus has successfully completed 
technical and operational evaluations in France, the UK 
and USA. 


Contractor 
GEC-Marconi Defence Systems. 


Hostile Fire Indicator 


The Hostile Fire Indicator (HOFIN) uses shockwave sen- 
sors to detect gunfire aimed at the host aircraft, andisa 
passive warning system suitable for helicopter use. It 
uses a five-armed sensor (four arranged in one plane at 
90° to each other and one perpendicularly) which is 
mounted beneath the helicopter. Shockwaves gener- 
ated by projectiles are converted to electrical signals 
and then processed in an electronic unit which occu- 
pies a % ATR short box. This produces outputs which 
can be used to generate audio or visual warning of 
nearby arms fire. An audio warning lasts for approxi- 
mately one second after a shockwave has been 
detected and a visual warning is presented on a 4 ATI 


size unit which has eight 45° wide segments. Four seg- 
ments which indicate the approximate direction from 
which the shock is detected will illuminate for about five 
seconds. 


Specifications 

Dimensions: 

(sensor array) 305 x 305 x 195 mm 
(computer) 94 x 418 x 228 mm 
(indicator) 106 x 106 x 125 mm 
Weight: 

(sensor array) 1.93 kg 

(computer) 2.72 kg 

(indicator) 1 kg 


Power supply: 22-28.5 V DC, 60 W 

Sensitivity: responsive to supersonic projectiles at 
20m 

Temperature range: —20 to +50° C 

Humidity limit: 95% non-condensing 


Status 
In service with British, Italian and Canadian forces. 


Contractor 
MS Instruments plc. 


VERIFIED 


AN/ULQ-19(V)3 ECM System 
(RACJAM AIR) 


The AN/ULQ-19(V)3 (RACJAM AIR) system is a 
helicopter-mounted VHF responsive jammer which 
provides an airborne communications ECM capability 
without the need for the aircraft to be assigned perm- 
anently to the jamming role. In US service it is known as 
the AN/ULQ-19(V)3; in service with UK forces it is 
known as RACJAM AIR. 

The system consists of an ESM subsystem used to 
find targets for the jammer, the RJS3100 100 W VHF 
responsive jammer and a blade antenna fitted to the 
aircraft. 


The jamming signal is radiated through an aero- 
dynamically efficient blade antenna mounted on a suit- 
able inspection panel on the underside of the aircraft, 
with a coaxial feeder routed into the cargo bay. There is 
no requirement to remove this antenna when the air- 
craft is not being used for jamming. The antenna is 
tuned rapidly to each target frequency as it is attacked, 
thus ensuring maximum transmitted power and effec- 
tive range. The antenna tuning rate is compatible with 
the rapid retuning capability of the jammer system. 

The rest of the system is contained within two easily 
deployed, shockmounted containers, each weighing 
less than 85kg, secured to the aircraft standard 
cargo lashing points. It requires no special wiring or 


modifications to the existing power or RF distribution 
systems and can be installed in less than 15 minutes. 
Once installed, the system is connected to the aircraft 
power supply and intercom system and is then ready 
for operation. 


Status 
In production and in service. It has been certified on the 
UH-1H and UH-1N helicopters. 


Contractors 
Racal Communications Inc. 
Racal Radio Ltd. 
UPDATED 
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Kestrel ESM System 


An ESM system in production for ELINT, surveillance 
and reconnaissance tasks, Kestrel has a near 100 per 
cent probability of intercept of any radar emission 
within its frequency range. Kestrel also utilises the latest 
processing techniques to give the operator virtually 
realtime information. In service with UK forces, it is 
known as Orange Reaper. 

The system receives and processes radar emissions 
over 0.6 to 18 GHz. A six-port amplitude comparison 
system measures the bearing of the emissions and pro- 
vides instantaneous digital information over 360° in azi- 
muth. At the same time, a frequency measurement 
receiver provides an_ instantaneous frequency 
indication. 

Digitised information on all threats, as accumulated 
pulse by pulse, is passed to the processor. In this equip- 
ment overlapping pulse trains from different radars are 
derived and their pulse repetition frequency and fre- 
quency agility characteristics determined. The digitised 
data is then passed into the main processor where 
long-term information is extracted. Radar identification 
is made by comparing measured and derived radiation 
parameters with those stored in a library of Known emit- 
ters. Full information about the radar signal environ- 
ment is then presented to the system operator on an 
ordered tabular or tactical display or, alternatively, the 
data can be transferred to remote displays using a 
standard data highway. 

Orange Reaper has been selected for the Westland/ 
Agusta Royal Navy EH101 Merlin helicopter. 


Specifications 

Weight: 55 kg (max) 

Frequency: 0.6-18 GHz (optionally up to 40 GHz) 
Frequency accuracy: 5 MHz RMS 

Accuracy: +3.5° RMS 

Radar storage capacity: 2,000 modes 
Processing time: 1 s (max) 


Status 
In production and in service with UK forces. Oper- 
ational on Lynx helicopters of the Royal Danish Navy, 
with systems ordered for 44 EH101 for the Royal Navy 
under a £30 million contract. Also fitted to Pilatus 
Britten Norman ELINT aircraft. 

An export version of Kestrel, known as Kestrel Il, is 
being evaluated by a number of countries. 


Contractor 
Racal Radar Defence Systems Ltd. 


VERIFIED 


The Racal Kestrel ESM system is fitted to the Royal 
Navy EH 101 Merlin helicopter 


MIR-2 ESM System 


The MIR-2 airborne ESM system, also known as Orange 
Crop, combines airborne warning system and search 
receiver functions using an advanced digital receiver 
served by a fully solid-state wideband antenna system 
covering the 0.6 to 18 GHz radar frequencies. Six 
antennas monitor a full 360° in azimuth and provide a 
very high intercept probability, improving the crew’s 
location and identification of friendly and enemy radars. 
The control-indicator unit, on the cockpit coaming, is a 
compact light-emitting diode display which indicates 
frequency band, amplitude and relative bearing on the 


A Royal Navy Westland Lynx is equipped with the Racal MIR-2 warning receiver 


main display. On an associated fine bearing unit the 
true bearing and radar PRF are indicated to a high 
degree of accuracy. The complete system of eight units 
comprises six antennas, a processor and the control/ 
indicator unit. 


Specifications 
Weight: 47.7 kg 
Frequency: 0.5-18 GHz 
Pulsewidth: 0.15-10 us 
PRF: 0.1-10 kHz 
Coverage: 360° 


Status 

In production and in service with UK Royal Navy Lynx 
and Sea King helicopters and Royal Air Force C-130 
Hercules aircraft. in August 1994, Racal announced a 
$10 million order for MIR-2 systems for Brazilian Navy 
Lynx helicopters. Sales now exceed 300 sets. 


Contractor 
Racal Radar Defence Systems Ltd. 


VERIFIED 


Prophet Radar Warning Receiver 


Prophet is an operationally proven radar warning sys- 
tem designed to reduce combat aircraft vulnerability to 
radar associated threats on the battlefield. It provides 
the crew with timely and unambiguous threat warning, 
permitting appropriate countermeasures, such as 
manoeuvres or chaff discharge, to be employed. Sys- 
tem design has taken account of the likely need for 


The Racal MIR-2 ESM cockpit control indicator 
unit 


frequency extensions in order to increase the survivabil- 
ity of the battlefield helicopter. 

The receiver detects signals over 2 to 18 GHz and, by 
means of a processor with a programmable threat 
library, alerts the pilot to imminent hostile action. The 
system is designed to operate in a dense RF environ- 
ment. A four-port antenna system provides direction- 
finding, using signal amplitude comparison to derive 
bearing. The system has an extremely low false alarm 
rate and threats are recognisable with a high degree 
of confidence. An audible warning is provided by a 
tone generator and fed to the aircraft internal 
communications system. 

The Prophet display uses light-emitting diodes and 
has three lines, each dedicated to a threat. Each line 
can show an arrow indicating threat direction and a 
three-character alphanumeric identifier. Display colour 
and brightness is such that it can be viewed in bright 
sunlight and through night vision goggles. Also pro- 
vided, as an option for fixed-wing aircraft, is a full threat 
display on the HUD and multifunction displays. 

The system can be readily reprogrammed and has 
high in-service reliability. 


Specifications 

Weight: 10 kg 

Power supply: 28 V DC, 80 W 
Frequency: 2-18 GHz 
Coverage: 

360° (azimuth) 

+30° (elevation) 

DF accuracy: 10° RMS 
Detection time: <1s 


Status 

In service with Royal Navy Sea King HC4s and British 
Army Gazelles and other air forces. Prophet is in 
production for the British Aerospace Hawk 100 and 
200. 


Contractor 
Racal Radar Defence Systems Ltd. 


VERIFIED 


The Racal Prophet radar warning receiver 


Corvus ELINT System 


Corvus is a self-contained ELINT receiving system 
which includes signals analysis and magnetic record- 
ing. The equipment provides a complete turnkey sys- 
tem requiring only an antenna and turntable system. 


A major feature of the system is its ability to record 
and analyse intrapulse modulation on wideband 
frequency-agile emitters. This modulation is measured 
at up to 100 MHz sampling rate and the measurements 
are correlated with the standard pulse descriptors. 


Analysis of the live or recorded data can be performed 
by the integral pulse analyser. Alternatively, the EP4240 
separate off-line analysis system is available. This 
allows a more detailed analysis to be made and ELINT 
libraries to be compiled, with rapid retrieval of data. 


The Corvus ELINT system 


The system covers the frequency range of 0.5 to 
18 GHz and options are available for wider ranges. The 
instantaneous bandwidth of the channelised receiver is 
1 GHz. 

Modern radars employ modulation during each 
pulse in order to improve range resolution and produce 
profiles of targets. Some radars have unintentional 
modulation during each pulse and this can be used to 
provide unique identification. 

Corvus can record every pulse of a radar over many 
antenna scans, complete with intrapulse data. This is 
measured by sampling every 10 ns and measuring both 
instantaneous amplitude and instantaneous frequency. 
These samples are then digitised and recorded directly 
on to a magnetic tape recorder. 

The sampling and digitising technique produces a 
recording bandwidth of up to 50 MHz and this is essen- 
tial for observing the intrapulse modulation of modern 
complex military radars without distortion. 

Corvus links the recording technique to the chan- 
nelised receiver to enable every pulse of a frequency- 
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hopping radar to be reproduced, even if the hop range 
is as wide as 1 GHz. 


Contractor 
Racal-Thorn Defence. 
Racal Radar Defence Systems Ltd. 


UPDATED 


EP4200 Series of EW Modules 


A range of advanced modules for electronic warfare 
has been developed by THORN EMI. The range 
includes the EP4210 pulse analyser and the EP4220 
channelised receiver. 

The EP4210 is designed to interface with the EP4220 
or conventional swept superheterodyne receivers. It is 
an advanced pulse analyser and uses preset pulse 
descriptor parameters to enable signals to be selected 
for analysis. In addition to pulse descriptor information, 
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The EP4220 channelised receiver 
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the transputer-based analyser measures intrapulse fre- 
quency and amplitude information by frequent sam- 
pling of the signals through each pulse. The EP4210 
has the capacity to perform an analysis on up to 32,000 
pulses, with intrapulse information automatically 
correlated with pulse descriptor data. 

The EP4220 is a wideband channelised receiver and 
has been specifically designed for ELINT, ESM and 
signal monitoring applications which require high 
sensitivity and wide instantaneous bandwidth. 
Operating in the 0.4 to 18 GHz frequency band, it offers 
very high performance, detecting complex signals in a 
dense electromagnetic environment. Its wide 1 GHz 
bandwidth enables full examination of frequency agile 
transmitters. Within each channel, the detection band- 
width is sufficiently narrow to give measurements 
comparable with narrowband ELINT receivers. 


Specifications 

EP4210 Pulse Analyser 

Dimensions: 483 x 221 x 580 mm 

Weight: 27 kg 

Power supply: 115/240 V AC, 40-60 Hz, 350 W 


EP4220 Channelised Receiver 

Dimensions: 483 x 310 x 580 mm 

Weight: 50 kg 

Power supply: 115/240 V AC, 40-60 Hz, 400 W 
Frequency: 0.5-18 GHz 

Temperature range: +10 to +30°C 


Contractor 
Racal-Thorn Defence. 
Racal Radar Defence Systems Ltd. 


Vicon 70 Countermeasures Pod 


Vicon 70 is a modular, lightweight dispensing pod 
which uses components of the Vicon 78 Series 455 sys- 
tem to provide self-protection against radar threats and 
heat-seeking missiles. It is designed for helicopters and 
fixed-wing aircraft where structural or other constraints 
preclude the use of airframe-mounted dispensers. 

Vicon 70 can be configured for two dispensers, or for 
up to eight dispensers by adding modules to the pod. 
Modules can also be used to house radar warning 
receiver and missile approach warner LRUs. It can be 
fitted to any fixed-wing aircraft or helicopter type 
equipped with weapons racks or fuselage or wing 
pylons with 14 in NATO attachments. The firing trajec- 
tory of the dispenser modules can be preset to optimise 
the effectiveness of the chaff and flares. Manual or fully 
automatic versions of Vicon 70 are available. The auto- 
matic version interfaces directly with the radar warning 
receiver via a serial datalink or databus. 

Unlike the internal CMDS installation, the podded 
solution requires no major airframe modification 
and provides a greatly enhanced chaff dispensing 
capability. The additional benefit of the pod is that 
countermeasures dispensing may be carried as role 
equipment and can be downloaded should self- 
protection not be required. 


Specifications 
Dimensions: 2,705 length x 356 mm diameter 


Weight: 210 kg fully loaded with 8 dispensers 


Contractor 
W Vinten Ltd. 


UPDATED 


Vicon 78 Airborne Decoy 
Dispensing Systems 


Vicon 78 is a family of advanced lightweight chaff and 
IR decoy dispensing equipment in production for high- 
performance combat, tactical transport and maritime 
patrol aircraft, helicopters and RPVs. Vicon 78 systems 
can be fitted as original equipment or upgrade existing 
systems. It is a defensive aids system which provides 
self-protection by passive ECM against radar-guided 
and IR-seeking air- and ground-launched missiles and 
radar-directed anti-aircraft artillery fire. 

Vicon 78 systems provide manual or fully automatic 
threat adaptive capability. Fully automatic operation, 
greatly reducing aircrew workload, is achieved by inter- 
facing the dispensing system to a threat detection sen- 
sor. In automatic mode the programme to be 
dispensed is downloaded from the Radar Warning 
Receiver (RWR) or Missile Approach Warner (MAW). In 
semi-automatic mode the programme to be dispensed 
is downloaded from the RWR and initiated by the crew. 
In manual mode the crew can dispense preset chaff or 
IR flare programmes. 

Systems can be offered with multidispenser con- 
figurations to cater for large transport and maritime 
patrol aircraft down to asingle lightweight dispenser for 
smaller aircraft, each of which can accept interchange- 
able chaff or flare magazines containing up to 64 car- 
tridges. Dispensers can also be configured to dispense 
expendable jammers, towed decoys and other format 
expendables as required. The dispensers may be 
internally mounted, semi-recessed with fairings or 
carried in a lightweight pod. 


Vicon 78 Series 200 
Vicon 78 Series 200 equipment has been supplied for 


the Sea Harrier programme. The Series 200 Counter- 
Measures Dispensing System (CMDS) is a_ two- 
dispenser system, controlled by a salvo control pro- 
cessor unit and manually operated by the pilot. Vicon 
78 Series 200 equipment has successfully undergone 
EMC testing at Boscombe Down and has been selec- 
ted by the UK MoD. The Series 205 CMDS has the 
ability to dispense ALE-39 and ALE-40 format rounds 
from a common dispenser. 

Vicon 78 Series 203 equipment was developed and 
supplied to CASA of Spain for an export CASA 101 pro- 
gramme. It is a four-dispenser system controlled by a 
two-box processor with a fully automatic mode of oper- 
ation via an interface to the aircraft Litton AN/ALR-80(V) 
RWR. The Series 203 system also equips the CASA 
CN-235 tactical transport aircraft, interfacing to the 
Litton AN/ALR-85 RWR. 

The Vicon 78 Series 210 was selected by the Royal 
Air Force for operations by the Tornado F3 in the Gulf 
War. It utilises a new format dispenser that fires a 
55 mm two shot infra-red decoy flare. After the Gulf 
War, the Series 210 was incorporated as a fully 
approved modification on the Tornado F8 aircraft. 


Vicon 78 Series 300 

The Vicon 78 Series 300 equipment was developed for 
the BAe Hawk 100 and 200 Series aircraft. In the Hawk, 
the Series 300 CMDS is a digitally controlled, fully auto- 
matic two-dispenser system that interfaces via an 
RS-422 link to the Racal Prophet or Marconi Sky Guard- 
ian RWRs. The Series 300 system has been designed 
with the capability to control up to 16 dispensers, with 
each dispenser having the capability to be configured 
to hold up to 64 chaff or flare cartridges. Each dis- 
penser can accept interchangeable chaff and flare 
magazines. When power is applied, the system will 
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Rear view of a Hawk showing the Vicon 78 Series 
300 countermeasures dispenser 1995 


The Vicon 78 Series 300 countermeasures 
dispenser has been developed for the Hawk 100 
and 200 


identify the number and type of expendables in each 
dispenser and display the count of chaff and flare 
cartridges on the cockpit control unit. 

A continuous BIT facility is executed by the system; 
in the event of failure, fail indications are displayed on 
the cockpit control unit. The BIT is also designed as a 
first line maintenance facility to identify faults and so 
speed rectification. 

The Vicon 78 Series 300 CMDS has been designed 
to interface with any RWR or ESM system that has a 
serial datalink interface capability. The RWR/CMDS 
interface has been successfully achieved with Litton, 
Marconi and Racal. Agreements are also in place with 


The Vicon 78 Series 400 has been selected for a 
fleetwide upgrade of Royal Air Force Tornado 
aircraft 1995 
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other RWR manufacturers. Vicon 78 CMDSs have the 
ability to interface to MAWs and missile launch 
detectors. 


Vicon 78 Series 400 
The Vicon Series 400 incorporates the advanced elec- 
tronics of the Series 300, which have been improved 
and miniaturised, with the eight cartridge 16 shot 
55 mm dispenser format of the Series 210. The system 
utilises a single miniature LRU Chaff and Flare Dis- 
penser Control Unit (CFDCU), which can be either 
cockpit- or remote-mounted, and provides the system 
control, processing and programme loading functions. 
The Vicon 78 Series 400 has been selected for a 
fleetwide upgrade of Royal Air Force Tornado F3 
aircraft. 


Vicon 78 Series 455 

The Series 455 CMDS is Vintens new advanced light- 
weight system suitable for helicopters, fast jet, MPA 
and transport aircraft. Due to its low mass and reduced 
number of LRU’s, the 455 CMDS is ideal for retrofit and 
upgrade programmes whilst allowing ease of inte- 
gration into new-build aircraft. The system can control 
up to 24 Countermeasures Dispensers and two BOL 
chaff dispensers. The Dispensers may be in different 
sized formats offering a wide selection of payload 
choice including Vintens new 6 x 5 ft sized dispenser. 
The system is NVG-compatible, has a number of differ- 
ent threat sensor interfaces and may also be integrated 
via a MIL-STD-1553B databus. For upgrade purposes 
the system may be grown into a large multidispenser 
equipment by the addition of further Dispensers 
without the need for sequencer LRU’s. 


Vicon 78 Series 500 

The Vicon 78 Series 500 lightweight stand-alone dis- 
penser utilises the electronics of the Vicon 78 Series 
300 system reconfigured to provide a simple and cost- 
effective dispensing solution for light aircraft, helicop- 
ters and RPVs. The 12-shot dispenser has a simple 
mechanical and electrical interface and can be oper- 
ated from the cockpit or, in the case of an RPV, via an 
RF link. The system can be configured to interface to an 
MAW. 


Vicon 78 Series 600 

The Vicon 78 Series 600 is a chaff and flare dispenser 
which can be mounted on the end of a missile launch 
rail. The system allows additional countermeasures to 
be carried without requiring major airframe modifi- 
cations and with only a small weight and drag penalty. 


Status 
In full production. Vicon 78 systems are in service with 
air forces worldwide. 


Contractor 
W Vinten Ltd. 


UPDATED 


Vicon 78 Series 455 


1996 


The Vicon 78 Series 210 airborne decoy dispens- 
ing system was used by Royal Air Force Tornado 
F8 aircraft during the Gulf War 


The Vicon 78 Series 210 CMDS fitted to a Royal Air 
Force Tornado F3 1995 


The Vicon 78 Series 600 countermeasures 
dispenser is designed for the common rail 
launcher 
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AN/APR-44(V) Radar Warning 
Receiver 


The AN/APR-44(V) has been adopted by the US Army 
and Navy. 

The system consists of three units. The AEL Model 
AS-3266 antenna is a monopole unit which provides 
omnidirectional, vertically polarised coverage within a 
50° elevation sector and is designed to be mounted on 
a flat horizontal surface. The second unit, the receiver is 
a radio frequency chopped, crystal video type with a 
bandpass filter followed by a radio frequency switch/ 
detector module, a linear video amplifier and process- 
ing circuitry. The video amplifier output is routed to a 
comparator before being compared with a radio fre- 
quency chopping signal in the processing logic. This 
procedure detects any continuous wave signal and trig- 
gers a 3 kHz audio output, a logic output, an alert lamp 
drive and a 2 Hz logic blink signal. The third unit is a 
control panel which includes the alert light indicator. 


Three versions of the system are available. The 44(V)1 
incorporates the R-2097 receiver for coverage of the 
H/l-bands, the 44(V)2 uses the R-2098 J-band receiver 
and the 44(V)3 covers H-, |- and J-bands. 


Specifications 

Dimensions: 165 x 94 x 229 mm 
Weight: 0.85 kg 

Frequency: selectable 
Bandwidth: selectable 
Sensitivity: 

(min) -45 dBm 

Max RF input level: 

(integral limiter) 1 W CW 


Status 

In production and in service with US Army and Marine 
Corps helicopters. The US Marine Corps plans to install 
139 systems in UH-1N helicopters at a total cost of 
$8.3 million. A V(3) version is planned for the OH-58 


helicopter and is also being considered for the RAH-66 
Comanche. In mid-1987 AEL announced a $9.3 million 
US Army contract for 229 systems. 


Contractor 
AEL Industries, a Tracor Company. 


UPDATED 


CrossJam 2000 Training and 
Testing Jammers 


CrossJam 2000 is a family of modern jamming systems 
designed to be versatile in meeting the requirements 
for ECCM training or radar testing. It is designed to 
simulate numerous self-protection and escort jamming 
systems and can be configured from a simple noise 
jammer to a sophisticated deception system capable 
of providing ECCM training for the most advanced 
fighters or AEW and GCI radars. 


= : SSE 


CrossJam 2000 is available in bands covering 0.5 to 
18 GHz. It can be configured with various high-power 
amplifiers ranging from 100 to 500 W and is available in 
an AN/ALQ-167 pod or custom-mounted internally in a 
business jet, such as Lear, Falcon or Challenger, or a 
fighter such as the F-5. 

The full system is capable of generating all significant 
ECM techniques in use. Available in the CrossJam 
2000 are noise, range, set-on and Doppler techniques. 


Status 
CrossJam 2000 is used to train US Air Force and NATO 
fighter pilots. The Canadian Department of National 
Defence has selected the system as an integral compo- 
nent of the Electronic Support and Training Challenger 
aircraft. 


Contractor 
AEL Industries, a Tracor Company. 


Threat Emitter Simulator System 


The Threat Emitter Simulator System (TESS) is a pro- 
grammable threat simulator that is tunable in flight. It 
can be used to simulate threat aircraft radar and air-to- 
surface emissions and is used for training weapon 
systems operators. 

TESS can be housed in either a standard AN/ 
ALQ-167 pod shell for external carriage or EIA standard 
19 in racks for internal carriage. The major assemblies 
are the transmitter assembly, magnetrons, antennas, 
associated RF components, interface assembly and 
low-voltage power supply. Both configurations have 


Crossjam 2000 is an integral component in the Canadian Forces Challenger EW training aircraft 


1995 


identical assemblies. For the pod configuration, the 
assemblies are mounted on an electronics tray 
assembly which slides into the pod. 

In flight, the operator can choose from 15 pro- 
grammed scenarios which vary frequency and scan 
patterns. Closed-loop remote magnetron tuning is 
aided by a frequency measurement device which 
prevents excessive drift. 

TESS has been designed for flexibility, while requir- 
ing a minimum of component replacement between 
bands. For the lower bands of 7.8 to 8.5 GHz and 8.5 to 
9.6 GHz, only a change of magnetron is required. For 
the upper bands of 12 to 13.2 GHz and 14 to 15.5 GHz, 
the magnetron and associated RF components are 
replaced. Mechanical packaging of TESS allows rapid 
replacement of components for band change or main- 
tenance functions. 

The TESS pod has been designed and tested to 
meet military environmental requirements and is quali- 
fied for carriage on commercial and military aircraft at 
speeds of up to 750 KCAS or 1.3 Mach. 


Specifications 

Dimensions: 

(pod) 3,284 length x 254 mm diameter 
(internal) 482.6 x 488.9 x 609.6 mm 
Weight: 

(pod)170.1 kg 

(internal) 79.38 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
Frequency: 

7.8-8.5 GHz, 8.5-9.6 GHz 

12-13.2 GHz, 14-15.2 GHz 
Environmental: MIL-E-5400 Class 1A 
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The Threat Emitter Simulator System pod 


1995 


Status 
TESS has been selected for the CT-133 aircraft. 


Contractor 
AEL Industries, a Tracor Company. 


ULQ-23 FutureJam 
Countermeasures 


The ULQ-23 electronic countermeasures set, known as 
FutureJam, was developed by the US Navy and has 
been manufactured by AEL. Future applications are 
being investigated, including airborne rack-mounted 
systems and increased technique capabilities. 

FutureJam provides programmable ECM at a lower 
power level for jamming a radar system. Coupled 
with an external amplifier and antenna, the system can 
be used as a complete airborne jammer. An enhanced 
jamming system can be configured with the addition 
of a real-time controller and an external set on 
receiver. 

FutureJam is capable of various noise jamming tech- 
niques, including barrage, narrowband, spot and 
swept. Various deception techniques are also available, 
either alone or in combinations, including AM, swept 
AM, RGPO, random Doppler, multiple frequency 
repeater, velocity gate stealing and narrowband 
repeater noise. With the addition of a real-time com- 
puter, multiple technique scenarios can be generated. 


Contractor 
AEL Industries, a Tracor Company. 


AN/ALQ-99 ECM System 


The AN/ALQ-99 is a large and sophisticated tactical 
noise jamming system forming the major portion of the 
US Navy EA-6B ECM aircraft’s operational payload. An 
internally mounted version, AN/ALQ-99E, is also 
installed in the USAF EF-111A aircraft. 

The EA-6B version comprises five external pods, 
each capable of housing two very high-powered jam- 
ming transmitters, a tracking receiver, the requisite 
antennas and a ram-air turbine to provide electrical 
power. Other associated equipment is housed in the 
large fin-top blister of the EA-6B, and in the aircraft itself 
there is further ALQ-99 equipment which includes a 
digital computer and display, and control facilities for 
two operating crew members. 

The pods are detachable from the aircraft and are 
capable of housing various combinations of transmit- 
ters to cover any desired frequency bands. These can 
be arranged to provide an aircraft with any combination 
of duplicated and different operating bands, within the 
total capacity of the equipment and as required by 
operational necessities. 

An IBM 4 Pi general purpose digital computer inside 
the aircraft carries out processing for the tactical jam- 
ming system as well as performing a navigational func- 
tion. The latter facility enables the computer to perform 
a transmission beam-steering (or transmission blank- 
ing) function so that jamming radiation can be restric- 
ted to a given 30° azimuth sector. The computer also 
interfaces with the display subsystems. 

In the automatic mode, one of three possible oper- 
ating modes for the ALQ-99, the computer performs the 
sorting of detected signals and directs the selection 
and activation of jamming against threats. In this mode, 
the two operators monitor system operation. In the 
semi-automatic mode, the computer identifies and indi- 
cates threats and the operators select and indicate 
ECM actions. In the manual mode the operators each 


The AN/ALQ-99 jammer pod installed on a US 
Navy Grumman EA-6B Prowler 


search their apportioned parts of the spectrum, identify 
threats, and assign jammers to them. 

The basic EA-6B operates with the original AN/ 
ALQ-99 system and is limited to four jamming fre- 
quency bands. Since then, several modifications have 
been made to the system which double the number of 
frequency bands and also incorporate other improve- 
ments in operational use and reliability. These later 
upgrades, known as AN/ALQ-99B and AN/ALQ-99C 
provide advanced software techniques and improved 
systems response for the expanded capability EA-6B. 
Major improvements have been made in travelling wave 
tubes and transmitters, new software allows multiple 
signal jamming via a frequency selector mode, and a 
faster system encoder and clock improve the system 
response. The computer memory has been expanded 
by 8,000 words. Some of the frequency bands have 
been combined, giving an overall coverage from 
64 MHz to 10.5 GHz. 

The latest version of the AN/ALQ-99, known as ADV- 
CAP (or AN/ALQ-99F), is designed to provide an 
advanced capability and involves upgrading of the 


processing equipment, jammers and receivers. Litton 
Amecom Division has been selected by Grumman 
Aerospace to develop the ADVCAP version for the 
EA-6B aircraft. 

The version used in the USAF EF-111A, AN/ 
ALQ-99E, is an internally mounted version which uses 
up to 10 transmitters mounted on a pallet in the aircraft, 
as opposed to the five of the EA-6B version. It employs 
five exciters, each powering two of the transmitters. It is 
also understood to have reduced time for receivers to 
search the radar bands, to have increased the number 
of radars that can be jammed by each transmitter by 
increasing the jamming bandwidth and generating 
modulated instead of noise jamming signals. It has 
increased operational flexibility by allowing several jam- 
mers with different frequency coverage to employ the 
same exciter or signal source, and has added omnidi- 
rectional antennas to permit selection of either direc- 
tional or omnidirectional transmissions, so giving 
further extra operational flexibility. 


Status 

The AN/ALQ-99 is the heart of both the US Navy EA-6B 
Prowler and the USAF EF-111A electronic warfare air- 
craft, and will continue in production for several years. It 
has been upgraded on a number of occasions over the 
past 20 years, the latest upgrade version being known 
as ADVCAP (or AN/ALQ-99F). The first engineering 
model ADVCAP version for the EA-6B, developed by 
Litton, was delivered in early 1988, and the system is 
now in production. Grumman has a $225 million con- 
tract for full-scale development of airframe modifi- 
cations to accomodate the extra electronic equipment. 

AIL Systems developed the Universal Exciter (UE) to 

provide new and enhanced jamming modulations and 
by 1991 had delivered 579 production UEs for the 
EA-6B. In June 1992, AIL was awarded a US Navy con- 
tract for a major modification programme to the UE, the 
Upgraded UE (UUE), to improve the versatility of the 
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basic radar jamming modulation capabilities, and also 
to provide additional communications and datalink jam- 
ming modulations for the EA-6B. The UVE programme 
is currently in development and first deliveries of the 
engineering development models were due in 1994. 

In March 1990 the USAF awarded an EF-111A Sys- 
tem Improvement Programme to the team of Grumman 
(Prime), AIL, Loral, ACA and Smiths Industries to 
develop an upgrade to the AN/ALQ-99E on the 
EF-111A aircraft. The programme includes the design 
of hardware and software for improved radar jamming 
capabilities, as well as reliability, maintainability and 
product support. Under this contract, AIL Systems is 
responsible for Full-Scale Development (FSD) of a new 
encoder computer interface unit, modifications to two 
of the receivers and a technical demonstration of a 
coherent-based exciter. The first FSD delivery was due 
in March 1994. 

In August 1991, AEL Industries and Motorola were 
awarded contracts to update three transmitting 
elements of the ALQ-99 for both the EA-6B and the 
EF-111A. The AEL contract was for improvement of 
Bands 9/10 and the development work has now been 
completed. The first engineering development models 
were delivered during 1993, and production started in 
1995. The Motorola contract covers the improvement 
of Band 4 transmitters. It includes the acquisition of 
eight prototype Band 4 transmitters and work has been 
completed. 


Contractors 

A large number of contractors and subcontractors are 

involved in the programme. Foremost amongst these 

are: 

AIL Systems Inc (prime contractor of AN/ALQ-99 and 
ALQ-99E). 

Litton Systems Inc (prime contractor of ADVCAP 
developments). 


UPDATED 


AN/ALQ-130 Communications 
Jamming System 


Delivery of the AN/ALQ-130 communications jammer 
commenced in 1974 for US Navy Douglas A-4 Sky- 
hawk, Grumman A-6 Intruder and EA-6B Prowler, LTV 
A-7 Corsair, and McDonnell Douglas F-4 Phantom air- 
craft. The system’s principal function is the disruption 
of enemy defence communication links and surface-to- 
air missile radar operations. Jamming may include 
broadband and/or acoustic noise or spot-frequency 
jamming, but the former is more likely. Development 
was Initiated as an AN/ALQ-92 update programme. It is 
internally mounted on the EA-6B, but may be externally 
carried on other types. 


Status 
In service on a number of US Navy aircraft. 


Contractor 
AIL Systems Inc. 


AN/ALQ-161 ECM System for the 
B-1B 


AIL Systems is prime contractor for the AN/ALQ-161 
suite for the US Air Force Rockwell B-1B. This was 
launched in 1972 under AIL Systems leadership for the 
Rockwell B-1A bomber, but the effort came to a halt 
when the aircraft was cancelled in June 1977. The pro- 
gramme was, however, reinstated in October 1981. AIL 
Systems accordingly resumed its task as ALQ-161 pro- 
ject leader, having participated in limited flight trials 
with one aircraft since 1979. While the system has 
undergone some redesign to incorporate new require- 
ments and technology that have arisen during the dor- 
mant period, a basis of confidence was built up on the 
results of more than 400 hours of operation during 95 
flights with a B-1A prototype. The principal goal of these 
early trials was to demonstrate that the system would 
operate in harmony with the B-1A’s flight control system 
and offensive avionics system. The current equipment 
was developed under restart and initial production con- 
tracts worth more than $1,700 million were awarded to 
AIL Systems and its subcontractors. Each aircraft set is 
understood to cost around $20 million, approximately 
one-tenth the cost of a complete B-1B, and comprises 


no fewer than 108 LRUs, with a total weight of 2,300 kg 
exclusive of cabling, displays and controls. Total cost of 
the ALQ-161 programme is estimated at more than 
$2,000 million. 

The operating frequency range is approximately 0.5 
to 10 GHz, to cover early warning, ground-controlled 
interception, surface-to-air missile and interceptor 
radar frequencies. Jamming signals in the higher 
regions of the ECM spectrum are emitted from three 
electronically steerable, phased-array antennas: one in 
each wing-glove leading edge and the third in the fusel- 
age tailcone. Each antenna provides 120° azimuth and 
90° elevation coverage. Lower frequency signals are 
emitted from quadrantal horn antennas mounted along- 
side the high-frequency equipment. 

Major subcontractors in the AN/ALQ-161_ pro- 
gramme are Northrop Grumman, Litton Industries and 
Sedco Systems. All companies serve as subsystem 
managers and have responsibilities for receivers, data 
processing and jamming techniques. Northrop Grum- 
man provides the low-frequency jamming antennas and 
Sedco is supplying the phased-array antennas. 

AIL Systems is responsible for system integration 
and for the LRUs, including 51 unique designs. Most of 
the LRUs are about 0.03 to 0.06 m° in volume and 
weigh between 18 and 36 kg. The majority are readily 
accessible and can be removed easily or installed by 
one or two people. Total power required is about 
120 kW. 

Key improvements introduced since the programme 
restarted include: a frequency extension into the 
K-band to improve the warning and jamming perform- 
ance; extension into the low-frequency domain below 
200 MHz to improve the response of the warning sys- 
tem; introduction of a digital radio frequency memory to 
permit the deception jamming of more advanced 
radars, notably those employing pulse Doppler tech- 
niques; and introduction of a new tail warning system. 
The last originally was to have been the Westinghouse 
AN/ALQ-153 radar, chosen in competition with AIL Sys- 
tems’ own AN/ALQ-154. Both systems had been flight 
tested in 1978 and the ALQ-153 was selected to update 
the Boeing B-52G. Subsequent investigation by AIL 
Systems, however, showed the tail warning function 
could be integrated with the ALQ-161 to a very large 
extent with considerable savings in weight and cost. 
AIL Systems was accordingly awarded a $9.1 million 
contract in September 1983 to extend the ALQ-161 sys- 
tem to include this function. In another change, an IBM 
101D computer replaced the earlier Litton system as 
the central processor, making for commonality with a 
similar machine elsewhere in the aircraft. The computer 


The AIL AN/ALQ-161 system for the B-1B 


uses software based on Jovial to identify the function of 
every hostile radar, assess its potential threat and 
assign a jamming priority. Three sets of phased-array 
antennas mounted in the wing leading edges and tail 
provide full 360° coverage in Bands 6, 7 and 8, anten- 
nas for lower frequencies being located fore and aft in 
the airframe. 

Some indication of the magnitude of the system is 
provided by the observation during early design that 
although the preferred subsystem configuration 
involved an increase in uninstalled weight of 57 kg, it 
eliminated 304 kg of cabling. 

Two complete systems were delivered for continuing 
trials with a modified Rockwell B-1A in the Summer of 
1984 and for the first production B-1B; the latter made 
its initial flight in October 1984. Production rate was 
built up to four systems a month by May 1986. Con- 
tinued testing and evaluation was supported by a com- 
prehensive integration test-rig at AlL Systems Deer 
Park, New York plant. In August 1985 AIL Systems was 
awarded a $1,800 million contract for the final 92 
ALQ-161 shipsets, believed to be the largest ever EW 
contract. 

Problems in development were reported in mid-1986 
leading to the first 22 B-1Bs not being equipped with 
the tail warning system which had been scheduled to 
enter service in mid-1987. Problems with the tail warn- 
ing system and with repeatability of results from the sys- 
tem as a whole were a part of a list of deficiencies in the 
B-1B’s performance made public at the end of 1986. Of 
a $600 million request made by the US Department of 
Defense at that time to extend the capabilities of the 
B-1B, almost $100 million was allocated to bring the 
ALQ-161 up to its original specification and solve other 
problems (according to the DoD), while the bulk of a 
$131 million element within the $600 million total 
requested for expenditure in 1988/89 was to upgrade 
the defensive avionics suite to meet capabilities which 
have emerged since the original baseline was set in 
1982. 


Status 

Production of 100 systems is complete and, the system 
is installed in the B-1B. In February 1991 AIL was 
awarded a $16.5 million contract for AN/ALQ-161A sys- 
tems for the Northrop B-2 and an additional $5.491 mil- 
lion to upgrade systems for the B-1B. 


Contractor 
AIL Systems Inc. 


UPDATED 
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AN/ALQ-176(V) ECM Pod 


The AN/ALQ-176(V) is a pod-mounted jamming system 
designed, developed and tested to fulfil aircraft mission 
requirements for ECM support, standoff jamming and 
combat evaluation and training. The pod system com- 
prises transmitter modules and a complementary 
antenna housed in canisters to form a slim pod with a 
10in (25cm) diameter. The AN/ALQ-176(V)_ is 
mounted on standard aircraft wing or fuselage stores/ 
munitions stations. The pod offers the option of using 
aircraft internal power or a ram-air turbine. 

The modular design of the AN/ALQ-176(V) pod 
allows flexibility in ECM configurations. A two- or three- 
canister arrangement is available. The AN/ 
ALQ-176(V)1 two-canister configuration houses up to 
three voltage-tuned magnetron transmitters. The AN/ 
ALQ-176(V)2 three-canister version provides housing 
for five transmitters. Dependent on frequency band and 
tube selection, each transmitter produces 150 to 400 W 
CW (up to 30 per cent bandwidth) at efficiencies of 
greater than 50 per cent. The transmitters provide ECM 
across the specified threat frequencies. Transmitter 
protection circuits safeguard the system and provide 
fault status to the cockpit control panel. 

The AN/ALQ-176(V) has been specifically engin- 
eered to allow rapid turnround in meeting the demands 
of new threat frequencies. It can accommodate new 
demands through selection of different stored para- 
meters or through easy replacement of the transmitter 
tube or antenna. Transmitter spares, maintenance 
costs, times and training skills required are greatly 
reduced by the use of standard transmitter design. 
In addition the design incorporates built-in test and 
provides for parameter/mode selection at the cockpit 
control panel. 

The flexibility in ECM pod configuration and standard 
aircraft stores/munitions stations installation enables 
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' AN/ALQ 176 (V) 


The AN/ALQ-176(V)1 in two-canister configuration with ram-air turbine electrical supply and internal 


electronics tray showing the modular design 


the AN/ALQ-176(V) ECM pod to be used on a wide 
variety of tactical and support aircraft. 


Specifications 

Dimensions: 250 mm diameter 
(AN/ALQ-176(V)1) 2,140 mm length 
(AN/ALQ-176(V)2) 2,730 mm length 
Weight: 

(transmitter module) 15 kg 
(AN/ALQ-176(V)1 pod) 112 kg 
(AN/ALQ-176(V)2 pod) 201 kg 
Input/output power: 
(AN/ALQ-176(V)1) 2.6 KVA/1.2 kW 
(AN/ALQ-176(V)2) 4.5 kVA/2 kW 
Frequency: 0.8-10.5 GHz 


Transmitter power output: 150-400 W per tube CW 
(dependent on frequency and tube selection) 
Modulation: noise (various) 

Control: ALQ-10725 and C-9492 aircraft ECM cockpit 
control panel 


Status 

The US Air Force has received an initial batch of 30 sys- 
tems and additional orders have been placed by the 
Royal Norwegian Air Force, the Royal Thai Air Force, 
and the Canadian Ministry of Defence. 


Contractor 
Alliant Techsystems. 
UPDATED 


AN/ALR-75(V) Surveillance 
Receiver 


The AN/ALR-75(V) is a surveillance receiver providing 
coverage over the frequency range 0.1 to 18 GHz. It 
consists of an aircraft style set of control panels and a 
number of remote-control units in ATR configurations. 
The system includes complete digital control, com- 
puter compatibility, scratchbpad memory and digital 


refreshed displays. The AN/ALR-75(V), also Known as 
the SCR-2100, is one of a number of equipments in the 
SCR series of receiving equipments. 


Status 

In operational service in the ERA-3B, NKC-135A and 
EC-24A aircraft, and also as a ground-based equipment 
in AN/ULQ 13(V)1 vans. 


Contractor 
Andrew SciComm Inc. 


AN/ALQ-133 ELINT System 


The AN/ALQ-133 Quick Look II is a tactical ELINT sys- 
tem deployed in the OV-1D Mohawk aircraft for emitter 
detection and passive surveillance by the US Army. It 
has also been proposed for use in a number of A-10 
tactical aircraft. 

The AN/ALQ-133 consists of two pods: one contains 
ELINT receivers covering the frequency range 400 MHz 
to 18 GHz and equipped with the appropriate broad- 
band antennas, the other contains data processing 
equipment. The pod antennas are phased interfer- 
ometer elements capable of providing direction of 
arrival measurements over a 90° sector abeam of the 
aircraft to a typical accuracy of 0.5°. If some degra- 
dation of bearing accuracy is acceptable, coverage can 
be enlarged to 120°. 

The data processor is responsible for control of the 
search receivers, analysis of intercepted signals and 
comparison against a file of known hostile emitters. It 
also records the signal parameters for future use. Infor- 
mation can be relayed by datalink to a ground station . 


Status 
In operational service with the US Army. Quick Look Il is 
being replaced by the improved Guardrail sensor. 


Contractor 
ARGOSystems Inc. 
UPDATED 


AN/ALR-52 ECM Receiver 


The AN/ALR-52 is a multiband Instantaneous Fre- 
quency Measuring (IFM) receiver for airborne or land 
applications. A naval variant is also produced, as the 
AN/WLR-11. Typical systems cover the microwave 


frequency band from 0.5 to 18 GHz, using receiver 
modules that cover octave bandwidths. Additional ca- 
pabilities include: provision for selection of a particular 
signal or frequency band; blanking of signals which are 
of no further interest; separation of interleaved pulse 
trains; measurement of radar parameters; analysis of 
CW in addition to pulse trains; and direction of arrival 
measurement. The complete equipment provides for 
two operator positions, each equipped with a control 
unit and a display. The two IFM control units are capa- 
ble of complete control over any band selected. If the 
same band is selected by both units, the video pro- 
cessing unit gives priority control to one position only. 
All intercepted signals, however, are presented on the 
displays at both positions. 

A modified version of the ALR-52 has been devel- 
oped and deployed, with one of the operator positions 
replaced by an interface unit to link the IFM receiver 
with a digital computer. This system employs a 1 to 
18 GHz DF antenna system. The computer uses the 
data to tag every received pulse with its frequency, pul- 
sewidth, time of arrival and azimuth. This information is 
stored and used to develop a library of emitter 
parameters. 


Status 

In operational service. The AN/ALR-52 is fitted to the 
Lockheed EP-3E ELINT aircraft operated by the US 
Navy. 


Contractor 
ARGOSystems Inc. 


AN/AYR-1 ESM System 


The AN/AYR-1 is an advanced ESM system which is 
part of the upgrade of US Air Force and NATO E-3 


AWACS aircraft. It will carry out passive interception, 
identification and analysis of radar and radio signals. 
The antennas are believed to be installed in a blister on 
either side of the aircraft, just aft of the cockpit, and in 
nose and tail arrays, to provide 360° azimuth coverage. 
The extra processing units required to analyse signals 
quickly and classify radar returns, plus associated 
equipment, are expected to add some 855 kg to the 
overall aircraft weight. 


Status 
In production for the US Air Force and NATO. 


Contractor 
ARGOSystems Inc. 


UPDATED 


AR-700 ESM/DF System 


The AR-700 ESM/DF system is a passive electronic 
warfare system designed for tactical operation in a 
dense signal environment. It automatically receives and 
processes signals in the frequency range 2 to 10 GHz 
to identify and determine threat potential and the bear- 
ing of intercepted signals. The information is presented 
to the operator on alphanumeric and tactical graphical 
displays. Alarms warn the operator if specific threats 
are detected. The processed information can be 
logged on a printer and can be routed to the datalink 
processing system. 

A cassette recorder is used to load emitter and plat- 
form libraries into the signal processor. The emitter 
library can be created, expanded or changed by key- 
board entry at the operator console. The keyboard is 
also used to operate the system and select various dis- 
play formats through the use of special function keys 
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and alphanumeric inputs. Additional special function 
keys are located on the operator control unit. 

A special interface in the advanced signal processor 
sends emitter reports to the datalink interface. The 
system also receives aircraft heading from the inertial 
navigation system in the bearing processor unit. 

The AR-700A is a higher performance version of the 
AR-700, with missile configurations for use on a variety 
of platforms. It has wide open 0.5 to 18 GHz frequency 
coverage, a near 100 per cent probability of intercept, a 
one second reaction time and excellent DF accuracy. 


Specifications 

Frequency: 2-8 GHz, 8-18 GHz 
Frequency accuracy: 

3 MHz (2-8 GHz) 

5 MHz (8-18 GHz) 

PRF: 123 to 20,000 pps 

PRF resolution: 0.1 Hz 
Accuracy: 

(coarse) 5° (70% angular coverage), 
8° (95% angular coverage) 

(fine) 2.3° (70% angular coverage), 
4° (95% angular coverage) 
Library: 990 emitters 

Emitters tracked: 200 


Status 
In production. 


Contractor 
ARGOSystems Inc. 


AR-730 ESM/DF System 


The AR-730 ESM/DF system is a modular equip- 
ment designed for maritime patrol aircraft and 


anti-submarine warfare applications. It provides surveil- 
lance and threat warning over the frequency range 0.5 
to 18 GHz with automatic signal and data processing 
and precision DF. The system consists of antenna 
assemblies, an RF processing assembly and a control/ 
processing assembly. 

The antenna assemblies are designed for simple 
installation on any aircraft and consist of an omnidirec- 
tional antenna channel for signal acquisition, rotating 
DF antenna for direction-finding and optional coarse DF 
antennas and crystal video receivers. For the AR-730, 
maximum weight savings are realised by mounting the 
high-gain DF antenna on the back of the radar antenna. 
Alternative configurations include separate antenna/ 
radome mountings on the underside of the aircraft. 

The RF processing assembly contains the receivers. 
A DIFM receiver provides high probability of intercept. 
A superhet provides added sensitivity for finding low- 
power emitters, allowing searching of dense portions of 
the frequency spectrum and the 0.5 to 18 GHz band. 

The control/processor assembly includes a signal 
processor and optional cassette recorder, printer and 
operator display/keyboard. Automated acquisition and 
identification of intercept is provided, with prompt noti- 
fication to the avionics computer system. Information 
provided to the avionic system includes intercept 
reports, intercept updates, threat alerts and systems 
alarms. The only information required for processing is 
a threat/identification database. 


Contractor 
ARGOSystems Inc. 


AR-7000 Airborne SIGINT System 


The AR-7000 is designed to provide airborne recon- 
naissance, direction-finding and geolocation of emitters 


in all bands from 20 MHz to 18 GHz. Three subsystems 
are used to provide this full band coverage of ELINT, 
COMINT and ESM. 

The ELINT subsystem provides for operator con- 
trolled signal search, analysis and recording of all 
pulsed signals from 0.1 to 18 GHz. Three superhetero- 
dyne tuners are provided for the 0.5 to 18 GHz tuning 
range; a fourth heterodyne tuner covers the 0.1 to 
1 GHz range. A pulse analyser performs detailed 
numeric emitter parameter measurements. 

The ESM subsystem provides instantaneous wide- 
band intercept, automatic detection, identification and 
DF on all signals from 0.5 to 18 GHz. The wideband 
instantaneous coverage in a dense complex environ- 
ment is provided by three DIFM receivers and by crystal 
video receivers which furnish monopulse DF data. 
Additional DF capability is given by a fine DF subsystem 
which uses phase interferometers for high-accuracy DF 
measurement on a tasked basis. An emitter library of up 
to 5,000 emitters may be tracked in the active emitter 
file. 

The COMINT subsystem provides up to 20 receivers 
from as many as five operators to use in monitoring the 
20 MHz to 1 GHz band. In addition, a DF subsystem fur- 
nishes DF on communication signals from 20 to 
500 MHz. The DF subsystem uses two phase-matched 
receivers and two antenna arrays to perform highly 
accurate multiple differential phase measurements on 
signals from 20 to 500 MHz. The multiple differential 
phase measurements are converted to DF estimates by 
the subsystem processor. 


Status 
The AR-7000 forms the basis of the Fokker 50 SIGINT 
Black Crow aircraft proposal. 


Contractor 
ARGOSystems Inc. 


AN/ASQ-191 System 


The AN/ASQ-191 has been developed for use in air- 
borne, fixed or mobile ground applications and covers 
the frequency range 225 to 400 MHz. It has two basic 
modes of operation: a communications mode for voice 
comms or deception, and a command, control and 
communications countermeasures mode for monitor- 
ing and jamming. It can operate against fixed-frequency 
or slow frequency-hopping radios. The AN/ASQ-191 
incorporates a number of automatic scanning, monitor- 
ing and jamming functions which cover the complete 
frequency range, parts of it or selected frequencies. 
The jammer has an output of about 100 W and the jam- 
ming sequence includes a 6 ms look-through. A 400 W 
jamming variant is available. 


Status 
Fully developed. 


Contractor 
Collins Avionics and Communications Division. 


VERIFIED 


UST Radio Countermeasures Sets 


The Collins UST radio countermeasures equipment 
provides reliable HF, VHF and UHF ESM and ECM over 
the 2 to 500 MHz frequency range. The system is suit- 
able for installation on airborne and ground-based plat- 
forms. Equipment operation and _ control is 
accomplished with the operator control unit which can 
be mounted remotely. Hard-copy capability is available 
through a front panel printer. All parameters, system 
commands and system operation are shown on either a 


The Collins UST-104 radio countermeasures set 


high-resolution CRT in the operator display in a large 
aircraft or an electroluminescent display in a smaller 
tactical aircraft. 

UST capabilities include scanning, display and jam- 
ming of target activity throughout the entire range, a 
selected range or selected frequencies. 

The range of UST equipment includes: 

UST-103, for large aircraft, covering the frequency 
range 225 to 400 MHz with a power output of 100 W. 

UST-104A, for large aircraft and ships, covering the 
frequency range 20 to 500 MHz with a power output of 
400 W. 

UST-104B, for tactical aircraft, covering the fre- 
quency range 100 to 500 MHz with a power output of 
400 W. 

UST-105A, for large aircraft and ships, covering the 
frequency range 20 to 30 MHz with a power output of 
400 W. 


UST-105B, for large aircraft and ships, covering the 
frequency range 2 to 500 MHz with power outputs of 
1.5 kW for VHF and UHF and 2.5 kW for HF. 

UST-106, a lightweight airborne HF system covering 
the frequency range 2 to 30 MHz with a power output of 
100 W 


Status 

The UST-103, UST-104A, UST-104B and UST-105A are 
in service. The UST-105B and UST-106 are in 
development. 


Contractor 
Collins Avionics and Communications Division. 


VERIFIED 


ALR-801 ESM/ELINT System 


The ALR-801 is a multipurpose ESM/ELINT system for 
airborne applications, even in smaller aircraft. It fea- 
tures NDI subsystems and can receive over the fre- 
quency range 0.1 to 18 GHz and provide automatic DF 
from 0.4 to 18 GHz. Both the receive and auto-DF fre- 
quency range can be extended to 40 GHz with NDI 
hardware. 


Using a high-gain shaped beam spinning DF antenna 
and associated pedestal control unit, a preamplifier, 
TN-618 superheterodyne tuner and the SP-103 signal 
processor, the ALR-801 searches the environment, 
de-interleaves multiple pulse trains, identifies emitters 
using a user-supplied library and automatically 
performs direction-finding on each signal. 

The combination of a high-gain antenna, tuner with 
500 MHz instantaneous bandwidth and the intelligent 


search strategies resident in the signal processor 
results in 100 per cent probability of interception for vir- 
tually any environment. Radar parameter measure- 
ments are made with extreme precision to eliminate 
ambiguities in signal identification. 

The ALR-801 weighs less than 100 kg and consumes 
less than 1kW of prime power. Growth potential 
includes interactive controls and displays to place a 
human operator in the loop, the CS-D-250 high-speed 


a 


digitiser for broadband digital recording of radar sig- 


nals and the Signal Processing Tools (SPT) software for 


post-flight analysis of signals. 


Contractor 
Condor Systems Inc. 


AN/ALR-81(V) ESM System 


The AN/ALR-81(V) is a fully synthesised micro- 
processor-controlled receiving system designed for 
general search, collection, signal analysis and record- 
ing. It consists of two units: a tuner and a control/dis- 
play/demodulator. The tuner is a fully synthesised 
microwave tuner able to cover the 0.5 to 18 GHz fre- 
quency range in 100 kHz steps. It features low-phase 
noise combined with instantaneous IF bandwidth. The 
second unit includes a multitrace digitally refreshed 
spectrum/IF pan display, plus a complete analysis 
demodulator. It is a single compact unit and includes 
MIL-STD-1553B remote-control interface. 

The AN/ALR-81(V) employs high-resolution 
HP1345A vector graphics which provides a flicker-free 
signal display regardless of the receiver scan rate or 
digital data update rate. Spectrum information is pro- 
vided over the entire 0.5 to 18 GHz frequency display in 
the form of combined multitrace band scan and IF pan 
displays with alphanumeric annotation. In the manual 
mode of operation, a split screen display is provided to 
allow the operator an overview of the frequency band 
and a high-resolution IF pan output. 

The AN/ALR-81(V)2 is a two operator receiving sys- 
tem with 0.5 to 18 GHz frequency coverage and VHF/ 
UHF/SHF RF distribution. A digital data converter pro- 
vides time code, altimeter, Litton 72 inertial navigation 
system interface and receiver status displays. 

The AN/ALR-81(V)3 is an integrated ELINT system. It 
features a broadband spinning DF antenna, multiple 
low-phase noise, wide instantaneous bandwidth super- 
heterodyne receivers and an operator control and dis- 
play station. The system includes a millimetre-wave 
antenna and an integral down converter, packaged on 
the DF antenna. 

The operator control unit allows control of both 
antenna and receiver parameters. It features a high- 
resolution vector graphics display with alphanumerics. 
Additional features include multitrace, digitally 
refreshed spectrum/IF pan displays, multimode DF 
displays and a complete analysis demodulator. The mil- 
limetre-wave downconverter features automatic thresh- 
old detection. This allows the tuner to scan bands of 
interest and then switch to millimetre-wave bands when 
activity is detected. The AN/ALR-81(V)3 receiver/DF 
system can be remotely controlled via a MIL- 
STD-1553B interface bus. 


Status 
In production and in service. 


Contractor 
Condor Systems Inc. 
UPDATED 


AN/APR-46 Receiving System 


The AN/APR-46 receiving system, also known under 
the company designation WJ-1840, is a rapid scanning 
highly sensitive heterodyne receiver, able to detect 
threat warning radars at very long range. The receiver is 
also equipped for emitter bearing determination, as 
well as signal parameter extraction and identification. 
It can be interfaced to onboard avionics through a 
dual-redundant MIL-STD-1553B interface. 

The intercept portion of the AN/APR-46 provides 
frequency coverage between 30 MHz and 18 GHz. 
Direction-finding capability is available between 0.5 and 
18 GHz. Antenna installations containing the omnidi- 
rectional and DF antennas can be mounted on both the 
top and bottom of the aircraft. A single operator can sel- 
ect either or both and configure the receiver scan strat- 
egy to optimise coverage against expected threats. 
Fully automated search, identification and reporting 
functions are possible for stand-alone systems. 

Threat identification is provided to assist the operator 
by analysing the radio frequency, pulse repetition fre- 
quency and pulsewidth of the intercepted signal. These 
values are then compared with parameters contained 
in an emitter library. 


The Condor ALR-801 ESM/ELINT system 


The Condor AN/APR-46 


Specifications 

Frequency: 0.5-18 GHz 

Emitter PRF: CW to 100 kHz 

Emitter pulsewidth: 200 ns to CW 

Probability of intercept: 100% within bandwidth of 
receiver 

Accuracy: 

10° RMS (0.5-2 GHz) 

5° RMS (2-18 GHz) 
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Status 
In production for a US Air Force airborne application. 
Conversion to monopulse DF capability is in progress. 


Contractor 
Condor Systems Inc. 


UPDATED 
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CS-2010 Receiver/DF System 


The CS-2010 is a multiple operator, pooled resource 
ELINT/ESM system covering the frequency range 
20 MHz to 40 GHz, designed for airborne, shipborne or 
land-based applications. The family of equipments 
includes microwave tuners, demodulators, VHF/UHF 
up converters, 18 to 40 GHz down converters and spin- 
ning DF antenna subsystems. System elements, or 
resources, are maintained by the system as a pool of 
resources and are shared by the operators. Operators 
acquire resources from the pool as required and 
release them back to the pool when no longer needed. 
Operators interface to the CS-2010 through a 
resources control unit, a keyboard and a pair of high- 
resolution raster scan RGB display units. The RCC pro- 
vides the operator with control of the pooled resource 
elements and provides the operator with real-time dis- 
plays of both antenna and receiver functional outputs. 

The CS-2010 features a variety of operational modes, 
including common band scan, analysis and DF mode. 
Common band scan is a display synthesised from the 
RF scan data produced by all unused tuners in the sys- 
tem resource pool - that is, the display is produced by 
parallel scanning all tuners which have not been 
acquired by an operator for use in analysis of DF oper- 
ations. The normal and expanded analysis displays pro- 
vide the operator with RF, IF pan displays and LIFM for 
receiver channels acquired by the operator from the 
resource pool. The operator has control over five inde- 
pendent traces representing up to five independent 
digitally generated polar, inverse polar and rising raster 
rectilinear, and supports the manual DEF capabilities of 
the system. 

The system is built around VersaNet, a time domain 
multiple access bus. VersaNet distributes control infor- 
mation between system elements and carries digitised 
display and audio information gathered in the system 
elements to the RCC. VersaNet enables additional 
resources such as tuners, demodulators, resource con- 
trol units and pedestal electronic units to be added to 
the system as required. The principle tuner in the family 
is the TN-618 microwave tuner which features very low 
phase, 500 MHz wide IF and 10 kHz step size over 0.5 
to 18 GHz. Block up converters and down converters 
extend the frequency coverage. The tuner also includes 
a built-in single bandwidth demodulator. An external full 
function demodulator with eight IF bandwidths, IF pan 
and Log/Lin/FM video inputs is also available. 


Status 
In production. 


Contractor 
Condor Systems Inc. 
VERIFIED 


The Condor Systems CS-2010 receiver/DF system 


The Condor CS-3360 


CS-3360 Lightweight ESM System 


The CS-360 is a complete ESM system with antennas, 
receivers, pulse processor and multifunctional display. 
It combines the functions of radar warning, tactical sur- 
veillance and ELINT collection. It is designed for instal- 
lation on aircraft, ships and land vehicles, where space 
is limited but high performance is required. Emitters are 
detected, identified and displayed with direction of 
arrival. 

The SP-2300 processor can process normal, stag- 
ger, jitter, multipulse, CW and complex radar signals. 
De-interleaving software is able to separate pulse trains 
in dense signal environments and measure the par- 
ameters of individual signals. Precision pulse interval 
measurements, with sub-nanosecond accuracy, are 
achieved with adaptive pulse tracking algorithms and 
an internal rubidium timing standard. 

The SP-2300 can quickly identify signals using a 
built-in signal identification library with space for over 
2,000 emitter modes. An internal editor allows field 
updates to library entries. Each library entry allows for 
information on signal priority, high/low frequency, 
high/low PRF/PRI, high/low pulsewidth, library entry 
number, signal identification, scan type, scan period, 
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illumination time, function of emitter, emitter mode fora 
set of parameters, up to two lines of text information, 
power in kW and antenna gain in dB. 

Features of the CS-3360 also include 0.5 to 18 GHz 
frequency coverage, high sensitivity and probability of 
intercept, high-speed pulse DF processing, instan- 
taneous azimuth coverage, library loading from floppy 
disk and interfaces to time and navigation, external 
computer and SIGINT equipment. It weighs less than 
30.4 kg. 


Contractor 
Condor Systems Inc. 


UPDATED 


CS-36500 Signal Intelligence 
Receiving System (SIRS) 


The CS-36500 Signals Intelligence Receiving System 
(SIRS) is a 0.03 to 40 GHz ESM/ELINT/COMINT 
receiver which maximises current capability and future 
adaptability. This modularly designed superheterodyne 
receiver consists of a C-100 control/display unit; an 
optional C-200 scan display; a CY-100 equipment 
frame with one or more demodulator plug-ins, depend- 
ing upon desired IF bandwidth and video performance; 
and one or more octave or multioctave tuners, or the 
FXT-1XX millimeter extensions. Future enhancement 
capability is incorporated. 

The C-100 controls SIRS operations; displays oper- 
ating parameters, status, IF Pan and analysis mode 
video; and accepts configuration programming. This 
unit has internal removable mass memory and supports 
multiple standard interfaces. 

The C-100 panel includes eight soft keys for maxi- 
mum versatility. Controller panels are backlit and may 
be NVG-compatible. Parameter values are entered via 
three methods; numeric keypad, cursor increment 
(arrow keys) and slew knob (shaft encoder). Operation 
is user-friendly with automatic prompting. An optional 
external keyboard is available for tough-typist 
execution. 

The C-100 ElectroLuminescent (EL) display provides 
operation, configuration, and diagnostic reports; BITE 
status; flexible RF, IF and time spectrum display with a 
selectable refresh/decay rate; as well as an AM/FM dis- 
play mode for accurate measurement of broadband 
emitter’s frequency excursions. SIRS may also include 
an audio alarm which alerts the operator to important 
but infrequent events such as detection of energy 
above 18 GHz. 

The C-200 scan display is capable of RF panoramic 
display for up to eight additional tuners. 

The SIRS controller design incorporates features 
which facilitate acquisition of difficult-to-detect emit- 
ters, such as those with a low duty cycle. For example, 
scan coverages and sweep rates may be optimised to 


The Condor CS-36500 


enhance probability of intercept for specific signals. In 
addition, a scan priority feature allows the operator to 
choose the number of scan repetitions over each fre- 
quency sector relative to the other sectors. Mission pro- 
files, called Receiver Instruction Sets (RISs), can be 
created online (or offline on a personal computer) and 
stored in the C-100. They include receiver control par- 
ameters such as mode, frequency scan limits, fre- 
quency markers, frequency lock-out sectors, priority, 
dwell times, attenuation, sweep rate, threshold levels, 
video select, IF pan settings, and IF bandwidths. 

The CY-100 equipment frame, containing internal 
power supplies and video switching, accepts plug-ins 
including five demodulator families, various switching 
matrices, and custom units. 

The CS-36500’s architecture provides the user with 
the flexibility necessary to meet varying mission 
requirements and facilitate future system expansion. Its 
modular design permits adjustment of the receiver’s 
frequency coverage and configuration. Single- and 
multiple-operator configurations with narrowband 
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and/or wideband analysis ability are standard. Future 
expansion is accomplished by connecting additional 
units. The system executive will automatically recog- 
nise the additions. Controllers in multioperator systems 
are interactive and may hand-off tasking to each other, 
or borrow currently unused assets. 

The C-100 uses multiple microprocessors and incor- 
porates MIL-STD-1553B digital bus architecture. The 
system can include any combination of octave and 
multioctave-band tuners. Retrofits may utilise existing 
assets, either analogue or digitally tuned. The basic 
system is able to control 60 tuners and a demodulator; 
junction units expand this number to several hundred. 
Tuners offering special characteristics, such as 
phase-locked scan, are exploited by the system 
software. 


Contractor 
Condor Systems Inc. 


NEW ENTRY 
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SP-2060 Pulse Processor 


The SP-2060 pulse processor measures radar signal 
parameters, providing fast, accurate results. Operation 
is automatic, giving the operator a display of signal 
activity with identification of specific radar types. A con- 
tinuous log of activity is stored in memory for post- 
mission analysis. Requiring only a single coaxial con- 
nection, it is compatible with any type of radar receiver. 
Two modes of control/display units are available. The 
El-5100 control/display unit has a 9 in (178.6 mm) dis- 
play and mounts in a standard 19 in rack. The El-1400 
control/display with a 5 in (127 mm) display is available 
for aircraft installations where space and weight are 
limited. Both models have built-in floppy disk drives. 

The SP-2060 processes normal, stagger, jitter, CW 
and complex radar signals. De-interleaving software is 
able to separate pulse trains in dense signal environ- 
ments and measure the parameters of individual sig- 
nals. A high-speed digitiser and a maths co-processor 
allow processing of high pulse rate radars. Precision 
pulse interval measurements with sub-nanosecond 
accuracy are achieved with an internal rubidium timing 
standard and adaptive pulse tracking algorithms. 

A time of arrival phase tracking algorithm is able to 
separate and measure two emitters with identical pulse 
repetition intervals. The algorithm remembers the time 
of arrival phase from scan to scan and does not require 
continuous signal reception. 

The SP-2060 can quickly identify specific signal 
types using a built-in signal library with space for over 
2,000 emitter modes. An internal text editor allows field 
updates to library entries. Entries are loaded from, and 
stored on, floppy disks. 

The disk recording capability enhances the utility of 
the SP-2060. A single disk can store multiple libraries, 
enabling quick updates to match the local threat 
environment. Digitised pulse-by-pulse descriptors can 
be recorded for post-mission analysis. Recording of the 
intercept file on disk ensures a continuous log of 
mission signal activity. 


Contractor 
Condor Systems Inc. 
UPDATED 


AN/ALQ-165 Airborne Self- 
Protection Jammer 


The AN/ALQ-165 Airborne Self-Protection Jammer 
(ASPJ) is designed for the F-16 and F/A-18 tactical air- 
craft and for other US Navy/Marine aircraft such as the 
F-14, A-6 and AV-8B. The equipment was developed by 
the US Navy and incorporates the latest technology in 
TWTs, microwave components and packaging. It can 
be electrically reprogrammed on the flight line and the 
BIT and modular plug-in design permits rapid replace- 
ment of assemblies at the operational level without 
external test equipment. Weight of the system is 
between 91 and 150 kg, depending on configuration; it 
occupies a space of 0.6443 m°. 

The AN/ALQ-165 has the ability to select automati- 
cally the best jamming techniques to use against any 
given threat, based on the jamming system’s own com- 
puter data and real-time data of the threat signal from 
the receiver/processor. The computer software can be 
modified to accommodate new threats as they arise. 
The equipment covers the frequency range in two 
bands and is technically expansible to cover a greater 
frequency range if required. 

The transmitters within the system can jam a large 
number of threats simultaneously over various ranges 
and in different modes. The computer selects the 
power and duty cycle criteria based on threat par- 
ameters detected and processed by an advanced 
receiver subsystem. An augmented version with an 
additional transmitter power booster is also available. 

Two configurations have been designed: one inside 
the aircraft and the other in an external pod. The 
internal system for the F-14D and F-16C uses an aug- 
mentation set consisting of two LRUs installed in the aft 
section of the aircraft for increased jammer signal 
power for the aft end antenna. The remainder of the 


system, consisting of five LRUs, is mounted in the 
forward fuselage compartment. The F/A-18 is destined 
to receive an internally mounted ASPJ having five 
LRUs. 

The US Marine Corps AV-8B Harrier Il can use an 
externally mounted pod housing the ASPJ LRUs. The 
pod was developed as part of the ASPJ programme; its 
length is 2,510 mm to allow it to be accommodated on 
the AV-8B centreline. 

Consolidated Electronics Countermeasures, a joint 
venture between ITT Avionics and Westinghouse, was 
awarded a $376 million production verification contract 
for 20 systems in August 1987. The full-scale develop- 
ment and production verification phases and Lot 1 low- 
rate production resulted in the delivery and testing of 
132 systems and has been completed. Subsequently, 
these systems have undergone 8,000 hours of ground 
testing and 500 hours of flight testing. The production 
verification programme during 1989-90 required the 
delivery of 20 systems. The system completed 
production verification flight testing in July 1991. 
Operational flight tests began in August 1991 and were 
completed in February 1992. 


Specifications 

Dimensions: 

(processor) 141.7 x 199.4 x 403.9 mm 
(low-band receiver) 141.7 x 199.4 x 400.6 mm 
(high-band receiver) 141.7 x 199.4 x 400.6 mm 
(low-band transmitter) 121.4 x 208 x 644.7 mm 
(high-band transmitter) 121.4 x 208 x 644.7 mm 
Weight: 

(processor) 17.69 kg 

(low-band receiver) 16.78 kg 

(high-band receiver) 16.78 kg 

(low-band transmitter) 30.84 kg 

(high-band transmitter) 29.48 kg 


1996 


ITTs AN/ALQ-165 ASPJ 


Status 

Each contractor produced 50 ASPJ systems under a 
Lot 1 initial production contract awarded in September 
1989. In the second competitive procurement, the US 
Navy awarded ITT Avionics $38 million to produce 12 
systems and Westinghouse $51 million for 24 systems. 
Delivery of these Lot 2 systems was stopped in Decem- 
ber 1992 when the programme was terminated. 

The system is now in production for the Finland/ 
Switzerland F/A-18 Hornet program. ALQ-165 (ASPJ) 
was installed on US Marine Corps F/A-18C/D aircraft 
for Bosnian operations. It is also being installed on US 
Navy F/A-18s. Installation on USN F-14D aircraft is 
expected. 


Contractor 

Consolidated Electronics Countermeasures. 

(An ITT Defense and Electronics Avionics Division/ 
Northrop Grumman Corporation, Sensors and 
Systems Expendables Division joint venture). 


UPDATED 
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AN/ALQ-151 Airborne Jammer 


The AN/ALQ-151 is the major EW sensor in the US 
Army’s Bell EH-1H and Sikorsky EH-60A ECM helicop- 
ters designated Quick Fix | and Quick Fix Il respectively. 
Design commenced in 1975 and the system entered 
production in 1984. The ALQ-151 is used to deny the 
enemy the use of his radios for battlefield communi- 
cations in helicopters. 


Status 
Quick Fix | in service on US Army Bell EH-1H helicop- 
ters. ESL has produced 12 AN/ALQ-151 systems. 


Contractor 
ESL Inc. 


UPDATED 


ES4000 SIGINT System 


The ES4000 is a complete airborne reconnaissance 
and surveillance system that consists of a mobile 
ground control and processing centre and modular sur- 
veillance and electronic warfare payloads. The system 
is intended primarily for light aircraft. It has 360° 
azimuth field of view and provides broad area surveil- 
lance with a communications signal intercept payload. 
Frequency range is 20 to 500 MHz, which can be 
extended to 1,200 MHz. Sensors are remotely con- 
trolled from a small, mobile shelter on the ground and 
SIGINT information is transmitted to the ground station 
in real time. 

In addition to the signal intercept package, the air- 
craft can be fitted with a video and infra-red camera. 


Specifications 

Frequency: 20-500 MHz (1,200 MHz optional) 
Frequency resolution: 100 Hz 

Signal types: AM, FM, CW, USB, LSB 
Accuracy: 2° RMS 

Bearing files: 2,000 


Status 
The ES4000 is installed in the Dornier Speed Canard 
SCO1-B optionally piloted vehicle. 


Contractor 
Esiaince: 


ES5000 COMINT/ELINT System 


The ES5000 is a combined communication and elec- 
tronic intelligence system which can be installed in 
most types of aircraft. It performs signal interception, 
direction-finding and analysis, data collection and 
location of communication emitters from 2 to 
1,200 MHz and non-communication emitters from 0.02 
to 18 GHz. Information is transmitted by microwave 
link to a ground station. The airborne SIGINT equip- 
ment can be controlled either by operators on board 
the aircraft or remotely from the ground analysis 
centre. 

On a typical mission, one or two airborne collection 
centres communicate by microwave link with the 
ground centre. One ES5000 can perform signal inter- 
cept, direction-finding and emitter location, producing 
emitter bearing data. A two aircraft configuration can 
perform instantaneous emitter location on short burst 
transmissions. Both systems pass data to the ground 
analysis centre. 


Specifications 

COMINT 

Frequency: 2-1,200 MHz 
Instantaneous coverage: 500 MHz 
DF rate: 12/s coarse, 4/s fine 
Field of view: 

120° each side (primary) 

+30° front and rear (Secondary) 
Elevation: -10 to +2° 
Accuracy: 

<2° RMS (primary) 

<3° RMS (secondary) 


ELINT 

Frequency: 0.02-18 GHz 

Coverage: 360° azimuth 

Accuracy: 1-3° RMS 

Measurements: PRI/PRF, pulsewidth, amplitude, scan 
time, DF, time of arrival, intrapulse 

PRI range: 2-10,000 Ls 

Radar types: pulsed, 16 level stagger, CW, interval 
pulse, complex 

Emitter library: 10,000 modes 

Active emitters: 1,024 


Microwave link 
Frequency: S-band 
Range: 350 km at 10,000 ft altitude 


Status 
In production and in service. 


Contractor 
Esiine: 


Guardrail System 


Guardrail is an airborne SIGINT system that intercepts, 
locates and classifies target systems and transmits 
data to ground processors to provide real-time intelli- 
gence information. The Guardrail suite consists of a 
transportable ground-based system and RC-12 aircraft 
carrying remotely controlled mission equipment. 

The Guardrail system is primarily for COMINT, but an 
ELINT capability has been added to later aircraft. The 
concept behind Guardrail is that data from multiple 
receivers are microwave downlinked to a ground-based 
Integrated Processing Facility (IPF). 

The airborne relay facilities part of the Guardrail sys- 
tem is the airborne communications intelligence payload 
installed in electronic mission RC-12K, N and P aircraft. 
They contain intelligence intercept, signal classification 
and direction-finding equipment, and include pro- 
visions and interfaces for other signal intelligence sub- 
systems, mission datalinks and aircraft navigation and 
communications systems. Collected data is datalinked 
directly to the IPF, or via an RC-12Q mothership. 


Status 
Guardrail has been in operational service with the US 
Army for a number of years on RU-21H and RC-12D air- 
craft. The original Guardrail Il was updated to IIA and 
was later updated to Guardrail IV. Further updating pro- 
vided the Guardrail V under the nomenclature AN/ 
USD-9(V)2. The US Army has developed a modification 
to Guardrail V that includes the Advanced Quick Look 
ELINT system produced by Electronics & Space Corpor- 
ation and the Communications High Accuracy Airborne 
Location System (CHAALS) provided by Lockheed 
Martin. This integrated system, known as Guardrail/ 
Common Sensor (GRSC), was deployed in the RC-12K. 
Latest versions RC-12K, N, P and Q are fitted with 
upgraded CHALS equipment and have access to the 
Defense Satellite Communications System (DSCS). 


Contractor 
ESL Inc. 
UPDATED 


Airborne Remote-Controlled ESM 
System 


The airborne remote-controlled ESM system consists 
of a number of radio receivers and antennas operated 
by remote radio control from a ground facility which is 
equipped with the necessary processing and display 
equipment. It is intended to be carried in small, rela- 
tively inexpensive aircraft and the system configuration 
can be tailored to the particular aircraft type. Onboard 
equipment would normally consist of radar detection 
units covering the frequency range 0.5 to 18 GHz, 
radio monitoring receivers covering 1.5 MHz to 2 GHz 
and radio direction-finding systems covering 20 to 
1,200 MHz. The datalink is a _ full-duplex highly 
directional system. 


Status 
Fully developed as a private venture. 


Contractor 
E-Systems, a Raytheon Company. 


UPDATED 


AN/ALR-89(V) Integrated Self- 
Protection System 


The AN/ALR-89(V) radar and laser warning system 
incorporates three subsystems: the AN/ALR-90(V) 
RWR which detects pulsed radars in the C- to J-bands, 
the AN/APR-49(V) RWR which is a superhet receiver for 
detecting modern pulse and non-pulse radars and the 
AN/AVR-3(V) laser system which detects laser 
emissions. 


Identified threats which are detected by the three 
subsystems are presented to the pilot on a3 in (76 mm) 
display that provides an alphanumeric representation 
of the type, angle of arrival, relative lethality and status 
of the threats. 

The ALR-89 offers complete threat reprogramm- 
ability for new and changing environments through an 
extensive, easily updated emitter library file. A portable 
loader unit enables loading of operational software and 
emitter tables and downloading of recorded data in the 
field. The integrated ALR-89 or one of its subsystems is 
suitable for the self-protection of helicopters or fixed- 
wing aircraft regardless of their size. Electrical design 
and mechanical configuration both adapt to new instal- 
lations and provide an upgrade of AN/APR-39(V)1 
installations. This upgrade can be implemented in 
various levels of performance using the basic APR-39 
system and selected LRUs from the ALR-89 system. 


Specifications 

Weight: 

(AN/ALR-90(V)) 5.76 kg 

(AN/APR-49(V)) 4.04 kg 

(AN/AVR-3(V)) 3.86 kg 

Power supply: 28 V DC, 210 W (MIL-STD-704) 
Frequency: C- to J-bands, 2 laser bands 
Coverage: 360° azimuth 

Environmental: MIL-E-5400, Class II 


Status 
In production. 


Contractor 
E-Systems, a Raytheon Company. 


UPDATED 


AN/ALR-90(V) Self-Protection 
System 


The AN/ALR-90(V) is a microprocessor-controlled air- 
borne self-protection system which employs a crystal 
video detector system to detect pulsed radars in the C- 
to J-bands. Detected radars, which are analysed and 
identified as threats, are presented on a 3 in (76.2 mm) 
display that provides an alphanumeric representation 
of the type, angle of arrival, lethality and status of 
threats. 

The AN/ALR-90(V) offers complete threat program- 
mability for new and changing environments. This is 
accomplished with an extensive, readily updated emit- 
ter library file. A portable loading unit enables field load- 
ing of the operational software and emitter tables and 
downloading of recorded threat data. 

The system has provisions for integration with vari- 
Ous avionics systems such as radar, for blanking, and 
other digital data and ECM sensors. It can also be inter- 
faced with the AN/APR-49(V) radar warning receiver 
and the AN/AVR-3(V) laser warning system. 


Specifications 

Weight: 5.77 kg 

Frequency: C- to J-bands in three bands 
Signal types: pulsed radars 

Coverage: 360° azimuth 


Contractor 
E-Systems, a Raytheon Company. 


UPDATED 


AN/APR-39(V)1 Radar Warning 
Receiver 


The AN/APR-39(V)1 radar warning receiver is used in 
US Army, Navy and Marine Corps helicopters and now 
equips 15 types of aircraft as well as fast patrol boats 
and gun boats. It can determine the frequency, pulse 
repetition frequency, pulsewidth, persistence and 
threshold power level of surface-to-air missile and anti- 
aircraft gunlaying radars. Coverage is continuous 
across the E- to I-band and there is additional coverage 
in parts of the C-, D- and J-bands. The system employs 
two dual-video receivers, an underfuselage blade 
antenna, four spiral cavity-backed antennas, an indi- 
cator unit, a comparator and a control unit. The equip- 
ment provides indications of bearing, identity and the 
mode of operation of detected signals on a cockpit dis- 
play. Proportional PRFs of displayed signals and alarm 
tones are presented to the aircrew via the audio system. 

An updated version, designated AN/APR-39(V)2, 
which incorporates a Lockheed Martin CM-480/ 
APR-39(V) digital processor in place of the (V)1’s com- 
parator, is now in production. The Lockheed Martin unit 
performs signal sorting, identification of emitters, bear- 
ing computation and character generation for the pres- 
entation of threat details in alphanumeric form on the 
cockpit display. This unit incorporates repetition inter- 
val filters and coded amplifier outputs. A PROM/RAM 
with 19-byte memory is provided. 


Specifications 

Weight: 

(AN/APR-39(V)1, without cables) 3.63 kg 
(AN/APR-39(V)2) 6.5 kg 


Status 
In production. The first production order for 359 sets 
was placed in October 1975. Deliveries of the (V)1 sys- 
tem total over 6,000 units. In August 1987 E-Systems 
announced a US Army contract for 224 systems, and 
230 APR-39(V)1s are also to be supplied to Standard 
Elektrik Lorenz for the PAH-1 helicopter. 

Litton Applied Technology manufactures AN/ 
APR-39A(V)3 and 39A(V-2) digital versions of this 
system. 


Contractor 
E-Systems, a Raytheon Company. 


UPDATED 


AN/APR-49(V) Self-Protéetion 
System 


The AN/APR-49(V) is a microprocessor-controlled air- 
borne self-protection system which uses a superhetero- 
dyne receiver to detect pulsed and CW signals in the H- 
to J-bands. An integral high-speed microprocessor con- 
trols the receiver, executes data processing and per- 
forms the required interfacing tasks. The receiver scans 
the programmed frequency ranges, measures fre- 
quency of detected signals, calculates the angle of 
arrival, analyses emitter parameters, identifies threat 
radars and provides data for display. The processed 
threat data are presented on a 3 in (76.2 mm) display 
that provides an alphanumeric representation of the 
type, angle of arrival, relative lethality and status of 
threats. 

Other features of the AN/APR-49(V) include high- 
resolution emitter separation and identification; the 
ability to record emitter parameters in flight for post- 
flight playback, signal analysis and training; simple and 
effective interface with laser and other pulse radar 
warning receivers; field loading of the emitter library 
and downloading of the system recorder; and pro- 
visions for interface with chaff/flare dispensing, ECM 
and missile warning systems. 

The AN/APR-49(V) superhet receiver is connected to 
an array of four spiral antennas. The receiver input en- 
ables selection of any four antennas in a controlled 
sequence to enable angle of arrival determination. The 
optional remote RF preamplifier enables selection and 
amplification of signals detected by the remote anten- 
nas. An integral signal processor not only determines 
DF but also characterises each signal, including fre- 
quency, and identifies a threat emitter by comparing 
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The AN/AVR-3(V) airborne laser warning system consists of a number of sensors (left and right), a laser 
analyser (centre left), a display unit (centre right) and a control unit (front centre) 


the signal parameters with preprogrammed library 
information. 

The digital signal analyser in the receiver incorpor- 
ates a computer featuring a 32-bit microprocessor with 
EEPROM for combat software and emitter tables and 
RAM for temporary storage. When the APR-49(V) is 
configured with a wideband radar warning receiver it is 
capable of effective and accurate determination of 
radar warning for self-protection. 


Specifications 

Weight: 6 kg with indicator, remote preamplifier and 4 
antennas 

Frequency: H- to J-bands 

Signal types: high-PRF and low-ERP pulsed signals 
and CW signals 

Coverage: 360 ° azimuth or selected coverage 


Contractor 
E-Systems, a Raytheon Company. 


UPDATED 


AN/AVR-3(V) Airborne Laser 
Warning System 


The AN/AVR-3(V) is an airborne microprocessor- 
controlled warning system for detecting laser emis- 
sions in two threat bands, with provision for a third. 
Identified threats, which are detected and analysed, are 
presented to the pilot on a 3 in (76.2 mm) CRT display 
that provides an alphanumeric representation of the 
type of laser and the angle of arrival. 

The AVR-3 offers complete threat reprogrammability 
for new and changing environments as laser weapons 
increase and mature. This is accomplished by an exten- 
sive and easily updated emitter library file. A portable 
loader unit enables the loading of operational software 
and emitter tables and the downloading of recorded 
signal data in the field. 

The AVR-3 is suitable for the self-protection of heli- 
copters and fixed-wing aircraft regardless of size. Elec- 
trical design and mechanical configuration provide for 
the use of up to eight laser sensors to ensure complete 
spatial coverage for all aircraft. 

The AVR-3 features detection of modern pulsed 
lasers, direction-finding of received signals, high- 
resolution emitter separation, sophisticated signal pro- 
cessing, alphanumeric azimuth threat display and full 
system BITE. The system is able to record emitter par- 
ameters during flight for post-flight playback and signal 
analysis. It has provision for a tie-in with flare and chaff 
dispensers, ECM and missile warning systems. 


Specifications 

Dimensions: 

(laser sensor) 63.5 x 85.1 x 149.9 mm 
(laser analyser) 146 x 106.2 x 78.7 mm 
(control unit) 54.1 x 146 x 19 mm 
(display unit) 158 x 80.5 x 80.5 mm 
Weight: 

(laser sensor) 0.59 kg 

(laser analyser) 1.5 kg 

(control unit) 0.2 kg 

(display unit) 1.2 kg 

Power supply: 28 V DC, 90 W (max) (MIL-STD-704) 


Frequency: 2 laser bands, provision for a third 
Coverage: 360° azimuth 
Environmental: MIL-E-5400 


Contractor 
E-Systems, a Raytheon Company. 


UPDATED 


Compact Signal Intelligence 
Workstation 


The compact signal intelligence workstation is specially 
designed for airborne and ground applications. Its soft- 
ware has been developed to support the control of 
SIGINT assets and the processing of signal intelli- 
gence. It supports the UNIX operating system and is 
capable of operating a variety of UNIX applications in 
either stand-alone or in an Ethernet environment. 

The compact workstation integrates a 6U VME 
SPARC 2CPU with a colour active matrix, 10.4 in 
(264.2 mm) LCD display and hard disk. The 540 Mbyte 
disk canister is ruggedised and readily removed for 
container storage of classified material. 


Specifications 

Dimensions: 254 x 355.6 x 101.6 mm 

Weight: 6.35 kg 

Power supply: 110-240 V AC, 47-440 Hz, 100 W 


Contractor 
E-Systems, a Raytheon Company. 


VERIFIED 


EC-24A Electronic Warfare 
Training Aircraft 


The former Chrysler Technologies Airborne Systems 
(CTAS) converted a McDonnell Douglas DC-8-54 as an 
electronic warfare aircraft for use by the US Navy’s 
Fleet Tactical Readiness Group (FTRG) which acts as 
the Orange Force in exercises. The EC-24A, which is 
the platform for the Orange Force Commander, is 
based at Waco and operated and maintained by the 
civilian crews of CTAS. 

The EC-24A has a crew of 10, including three flight 
crew, six systems operators and the Orange Force 
commander. There are seats for a further 20 people on 
the aircraft. 

The aircraft is equipped with: two AN/ALT-40 radar 
jamming systems with steerable antennas; two Collins 
AN/USQ-113 communications systems jammers; two 
Lundy AN/ALE-43 chaff dispensers effective over the 
A/J-bands; two Scientific Communications AN/ALR-75 
ESM receiver systems with pulse analysers to give 
onboard signal identification capability; six Collins AN/ 
ARC-159 UHF; four Collins AN/ARC-190 HF and two 
Collins AN/ARC-186 VHF transceivers; two OE-320 
direction-finding systems; two Hewlett-Packard HP-322 
computers; one KY-58 secure communications system 
and one AN/PSC-3(V)1 Satcom radio. 

CTAS also operates and maintains two US Navy 
NKC-135A aircraft in support of FTRG, in a similar role 
to the EC-24A. 
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Contractor 
E-Systems, a Raytheon Company. 
UPDATED 


EH-60L Advanced Quick Fix 


The EH-60L Advanced Quick Fix system will provide the 
US Army with a significant improvement in EW cap- 
ability over the existing EH-60A Quick Fix helicopter. It 
will operate as the jamming component of the Div- 
ision’s Intelligence Electronic Warfare Common Sensor 
(IEWCS) assets to provide expanded signals intelli- 
gence, increased jamming performance and datalink 
interoperability with other Common Sensor platforms. 


Status 
Full-Scale Engineering Development models have been 
delivered for the test programme. 


Contractor 
E-Systems, a Raytheon Company. 
UPDATED 


NKC-135A Electronic Warfare 
Training Aircraft 


A Boeing KC-135A aircraft has been converted into an 
NKC-135A electronic warfare aircraft for use by the US 
Navy, NAVSEA and other research and development 
organisations. 

The aircraft is fitted with a comprehensive suite of 
EW equipment which includes two ALT-40 radar jam- 
ming systems covering the A/B- to I/J-bands, an 
ALR-75 ESM system, an OE-320 DF system interfaced 
to the ALR-75, a Fleet Tactical Readiness Group Air- 
borne EW System equipped with HP 9826 computers 
and a colour graphic display, two ALE-43 chaff systems 
and a USQ-113 comms jamming system covering VHF 
and UHF bands. Two pylons have been fitted, each 
capable of carrying up to 1,000 kg of external stores in 
pods. Additional power for the EW systems is provided 
by the installation of four 90 kVA generators. 


Status 
In service with the US Navy. 


Contractor 
E-Systems, a Raytheon Company. 
UPDATED 


Nanomin Receiver 


Nanomin receivers (single- or dual-channel) combine a 
modular design, broad tuning range, small size, low 
power dissipation and light weight. The receiver has the 
capability of intercepting signals over the frequency 
range 20 to 1,500 MHz and demodulating AM, narrow- 
band FM, wideband FM and CW signals. The multiple 
IF bandwidths accommodate single or multiple channel 
voice and data, telemetry and pulse reception. 

Flexibility to accommodate diverse system require- 
ments is an integral design feature of the receiver. Mul- 
tiple demodulator types are provided for reception of 
different signal types. Receiver control, via the serial 
databus, is a significant advantage in multiple receiver 
applications. Receiver audio, video and IF outputs sup- 
port all types of signal analysis and exploitation from 
intelligence listing to fine grain spectral analysis. The 
signal channel version is 52.9mm high x 123.5 mm 
long, with a weight of 1.1 kg. 

The dual channel, differentially coherent version of 
the receiver is available for DF applications, where the 
IF outputs are amplitude and phase matched to sup- 
port all types of DF processing and analysis. Dimen- 
sions of the dual-channel version are 108.4 x 123.5 x 
113.4 mm, with a weight of 2.1 kg. 

The Nanomin product line has been expanded to 
include the following options: HF frequency extension 
to cover 0.5 to 1,500 MHz; dual channel with HF; wide- 
band IF output (21.4 and 19.2 MHz) to support digital 
receiver applications; fast tuning (<200us). 

Other product variations include a 20 to 500 MHz 
search receiver capable of supporting first syllable 
detection search systems and a 150 to 4,000 MHz 
pulse receiver that presorts pulsed signals based on 
characteristics such as PRI and pulsewidth. 


The interior of the EC-24A electronic warfare training aircraft 


The EH-60 L Advanced Quick Fix 


The NKC-135A US Navy electronic warfare aircraft 


Contractor 
E-Systems, a Raytheon Company. 


UPDATED 


RC-135 Rivet Joint 


Rivet Joint is the programme name given to the 14 US 
Air Force RC-135V and RC-135W SIGINT aircraft. 
Details of the fit are classified, but they are reported to 
have up to 17 operator positions, with one automated 
ELINT, two manual ELINT, and up to 13 COMINT 
stations. 


1995 


A further two RC-135U aircraft (Combat Scent) are 
employed on technical SIGINT tasks. 

All these aircraft are derived from the C-135, itself a 
derivative of the Boeing 707. 


Status 

All aircraft are in active service. They are reported to 
have played an important role in the Gulf War, and to be 
in use in Bosnia. 


Contractor 
E-Systems, a Raytheon Company. 


NEW ENTRY 


AN/ALQ-150 ESM Receiver 


The AN/ALQ-150 is a tactical airborne ESM system 
used as part of the Cefire Tiger electronic warfare pro- 
gramme. It is employed against multichannel communi- 
cation transmitters and has an electronic support 
measures capability for integration with jamming sys- 
tems. The complete system is deployed in four modular 
units in three US Army RU-21 aircraft and can be used 
against Frequency Division Multiplexed (FDM), Fre- 
quency Modulated (FM) and Time Division Multiplexed 
(TDM) emitters. 


The Cefire Tiger airborne ESM system interfaces with 
the Le Fox Grey control processing centre and the for- 
ward control and analysis centre to provide overall con- 
trol of all ECM missions on a real-time basis. The control 
processing centre has wideband datalinks which com- 
municate with up to three Cefire Tiger systems simul- 
taneously. The effective radiated power is from 3 to 
10 kW, depending on frequency. Frequency ranges in 
each system are: 

Aircraft 1: 60 to 115 and 1,500 to 9,000 MHz; 
Aircraft 2: 115 to 480 MHz; 
Aircraft 3: 450 to 1,500 MHz. 
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Status 
The first units were deployed during mid-1984. 


Contractor 
GTE Government Systems Corporation, Electronic 
Defense Sector. 


AN/ALR-67(V)3/4 
Countermeasures Receiving Set 


The AN/ALR-67(V)3/4 is commonly known as the 
Advanced Special Receiver (ASR) set. It will be the 
standard US Navy RWR for carrier-based tactical 
aircraft such as the F/A-18, F-14, A-6E and AV-8B. 

The system comprises seven Weapon Replaceable 
Assembly (WRA) types to give a total of 13 WRAs. 
These consist of four integrated antenna detectors, 
four quadrant receivers, countermeasures receiver, 
countermeasures computer, low-band integrated 
antenna, control status unit and azimuth display 
indicator. 

Each Integrated Antenna Detector (IAD) includes a 
dual-polarised microwave antenna, MMW antenna and 
supporting electronics. For ease of installation in vari- 
ous aircraft types, the IAD is available in three different 
housings. 

Each IAD feeds signals into an associated Quadrant 
Receiver (QR) which conditions the received energy for 
processing. Conditioning involves filtering, amplifi- 
cation and frequency conversion to IF. Band structure 
has been optimised to minimise interference from 
onboard jammers. 


The AN/ALR-67(V)3/4 1996 


The Countermeasures Receiver (CR) accepts pre- 
conditioned signals from the QR and low-band WRAs 
and generates digital words describing the parameters 
of the pulsed and CW radar waveforms detected. 
Parameters include amplitude, angle of arrival, time of 
arrival, frequency, pulsewidth and modulation. 


The Countermeasures Computer (CC) incorporates 
an Ada programmable 32-bit JIAWG-compatible com- 
puter. Software in the CC processes the pulse and CW 


‘data to characterise, identify and prioritise intercepted 


threats based on their potential lethality. The CC man- 
ages all external interfaces, including two MIL- 
STD-1553 buses and special interfaces to various 
jammers and missile launch computers. 

The low-band WRA receives and conditions signals 
in the lower frequency region. 

The Control Status Unit (CSU) is a push-button WRA 
in the cockpit that enables the pilot or maintenance 
technician to issue commands to the system. 

The Azimuth Display Indicator (ADI) is a 3in 
(76.2 mm) diameter CRT cockpit display used to show 
intercepted threats. 


Status 

Production for the AN/ALR-67(V)3 is scheduled for the 
F/A-18 from 1996-2008, the F-14 from 1998-2000 and 
the AV-8B from 1998-2002. 


Contractor 
Hughes Aircraft Company, Radar Systems Group. 
UPDATED 


AN/AVR-2A(V) Laser Detecting 
Set 


The AN/AVR-2A(V) laser detecting set detects, ident- 
ifies and characterises optical signals and provides 
warning of laser threats to the aircrew. It consists of four 
staring array SU-130A(V) sensor units and a CM-493A 
interface unit comparator. The AN/AVR-2A(V)_ inter- 
faces with all variants of the AN/APR-39(V) Series radar 
signal detecting set to function as an integrated radar 
and laser warning receiver system. 


Status 

In production for the US Army, Navy, Marine Corps and 
Special Forces for the AH-1F Cobra, AH-64 Apache, 
AH-1W Super Cobra, MH-60K Black Hawk, MH-47E 
Chinook, OH-58D Kiowa Warrior, HH-60H Combat 
Rescue and UH-1N Huey. 


Contractor 
Hughes Danbury Optical Systems Inc. 


UPDATED 


The Hughes AN/AVR-2A laser detecting set 
consists of four sensor units and an interface unit 
comparator 

1995 


AN/ALQ-136 Radar Jamming 
System 


The AN/ALQ-136 family of airborne jamming systems is 
designed to protect rotary- and fixed-wing aircraft from 
radar-guided weapons. The AN/ALQ-136 enables the 
host aircraft to carry out a mission from a low-level 
approach, pop up and complete its mission before the 
hostile radar can initiate a fire sequence. 

The system consists of three main units: a control 
unit, two spiral antennas - one each for transmit and 
receive - and a transmitter/receiver. When the aircraft is 


illuminated by a hostile radar, the jammer automatically 
analyses the received pulses, compares them with its 
threat library, assigns a priority and then provides the 
most appropriate countermeasure response. 

The design of the AN/ALQ-136(V)2 traces its lineage 
to the AN/ALQ-136(V)1/5. Deployed on the US Army’s 
fleet of AH-64 Apache and AH-1 Cobra attack helicop- 
ters, the ALQ-136 demonstrated high levels of reliability 
and effectiveness as the system accumulated over 
300 hours of continuous operating time during Oper- 
ation Desert Storm. The AN/ALQ-136 is software 


reprogrammable to allow adaptation to the swiftly 
changing threat scenarios and can simultaneously han- 
dle multiple threats. The system is internally mounted 
and integrated on numerous US Army helicopters. 
Through a MIL-STD-1553 interface, the ALQ-136 can be 
integrated with other onboard systems. 


Status 

In service. More than 1,400 systems have been 
delivered to the US Army and are deployed on AH-64 
Apache and AH-1 Cobra attack helicopters. Other 
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platform applications include the MH-53J Pave Low, 
MH-60 Black Hawk, EH-60 Quick Fix, MH-47E Chinook 
and AH-1W Super Cobra helicopters and the A-10 and 
RC-12/RU-21 fixed-wing aircraft. 


Contractor 
ITT Defense and Electronics Avionics Division. 


UPDATED 


AN/ALQ-172 Electronic 
Countermeasures System 


The AN/ALQ-172 is an advanced ECM system which 
was combat proven during Operation Desert Storm. It is 
installed in US Air Force B-52 strategic bombers and 
Special Operations MC-130E/H Combat Talon | and Il 
and AC-130U Gunships. 

System design features of the AN/ALQ-172 include 
full automation, multiband coverage, simultaneous 
multiple threat recognition and jamming, digital compu- 
ter control, advanced jamming techniques, high effec- 
tive radiated power, threat reprogrammability, 
high-gain array antenna, threat warning display, dual 
MIL-STD-1553B databus interface and extensive BIT. 

There are two versions of the system: the AN/ 
ALQ-172(V)1 and the AN/ALQ-172(V)2. The latter con- 
figuration incorporates a phased-array antenna. 


Status 

In service in US Air Force B-52 and Special Operations 
MC-130E/H Combat Talon | and Il, AC-130H and 
AC-130U Gunship aircraft. System upgrades under way 
include expansion of AN/ALQ-172 system memory and 
extended frequency coverage. 


Contractor 
ITT Defense and Electronics Avionics Division. 


UPDATED 


The Combat Talon II MC-130H is fitted with the 
AN/ALQ-172(V)2 jamming system 
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Suite of Integrated RF Countermeasures (SIRFC) 


Suite of Integrated RF 
Countermeasures (SIRFC) 


SIRFC’s multispectral RF, IR, EO sensor data fusion 
and threat activity overlays, situational awareness and 
in-flight order of battle updates are passed both 
horizontally and vertically on the digital battlefield. 

SIRFC is a fully integrated airborne electronic com- 
bat system that intercepts, analyses and counters mul- 
tiple air and ground threat radio frequency signals. 
These include all modes of early warning, air defence, 
airborne interceptor and coastal and _ surface 
surveillance radars. 

SIRFC’s receiver/processor employs Standard Elec- 
tronic Modules (SEMs) using ASIC and MMIC tech- 
nology. The system utilises high-speed processors for 
acquisition, tracking and sensor fusion and is reconfig- 
urable for radar warning capabilities only. It also pro- 
vides extensive frequency coverage and a weight of 
less than 45 kg. SIRFC has the capability for in-flight 
programming and is modular for reconfigurability 
for use on multiple aircraft. High-power pulse and 
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continuous wave ECM remote transmitters provide pro- 
tection against coherent and noncoherent radars. Mul- 
tiple transmitters protect larger RCS (Radar Cross 
Section) aircraft. SIRFC provides high accuracy direc- 
tion-finding and threat location. 


Status 

In September 1990, ITT was awarded an $18 million 
contract from the US Army for the advanced develop- 
ment of the ATRJ. An open competition award for the 
Engineering Manufacturing Development phase of the 
programme was held in June 1994 and ITT Avionics 
was awarded a $54.3 million contract for the SIRFC 
programme. 

SIRFC will be installed on multiservice aircraft. Plat- 
forms include the AH-64D Longbow Apache, CH-47 
and UH-60 troop and supply helicopters, Special Oper- 
ations MH-47E and MH-60K and the Air Force’s CV-22. 


AN/ALD-11 ESM Set 


The AN/ALD-11 ESM was developed for the now can- 
celled US Navy A-12 aircraft to provide a threat detec- 
tion capability and warning information for display to 
aircrew. In addition, the ESM set provides threat hand- 
off data to the High-speed Anti-Radiation Missile 
(HARM) and threat parameter data for passive targeting 
to the mission avionics bus. 

The ESM set consists of 13 weapon-replaceable 
assemblies: two leading edge interferometer arrays, 
four aft-mounted four-arm spiral elements, three front 
end receivers, a channeliser, an IF processor, a digital 
processor and power supply. 


Status 
The AN/ALD-11 has completed field testing. 


Contractor 
Litton Amecom. 


UPDATED 


AN/ALQ-125 Tactical Electronic 
Reconnaissance System 


The AN/ALQ-125 Tactical Electronic Reconnaissance 
(TEREC) sensor detects, identifies, locates and reports 
on threats including surface-to-air missiles and anti- 
aircraft artillery batteries. The sensor can be installed in 
any manned or unmanned aircraft. It is fully automatic 
and allows the operator to determine the geographical 


area and frequency band covered and monitor sensor 
operation, including threat display selection. The 
TEREC sensor gives the tactical commander the ability 
to keep pace with the dynamics of the modern battle- 
field by providing rapid threat recognition and location 
information. In addition to real-time cockpit display of 
threat information, data can be transmitted via datalink 
to small mobile ground terminals at the various levels of 
tactical command. 

The airborne sensor comprises 14 LRUs which are 
divided into six functional groups. TEREC uses two 
antennas to provide coverage on both sides of the air- 
craft. A computer-directed frequency search is pro- 
vided over a broad bandwidth and under computer 
control the receiving subsystem scans through the pre- 
programmed RF ranges of interest. Once the data ona 
threat emission is in the TEREC computer, a direction 
of arrival is calculated on the basis of quantitised values 
measured by the interferometer array. Detailed pulse 
train information can be recorded for post-mission 
exploitation and pulse-to-pulse data can be collected 
for agile emitter performance analysis. The system’s 
general purpose computer enables automatic data col- 
lection, data processing and reformatting of the data 
for display, datalinking and magnetic tape recording. 
Operator controls include the tape recorder, datalink, 
system power and coverage side. In addition a built-in 
test function can be performed at the operator’s 
discretion. 


Status 
Production complete. TEREC is fitted to the US Air 
Force McDonnell Douglas RF-4C Phantom aircraft. 


Contractor 
ITT Defense and Electronics Avionics Division. 
UPDATED 
Contractor 
Litton Amecom. 
VERIFIED 


AN/ALR-73 Detection System 


The AN/ALR-73 passive detection system is an air- 
borne ESM equipment developed for the US Navy’s 
E-2C airborne early warning aircraft. It is an improved 
version and successor to the AN/ALR-59 and, because 
of the extensive update, has been given its own desig- 
nation. The ALR-73 is intended to augment the AEW, 
surface, subsurface and command and control func- 
tions of the E-2C by enhancing the threat detection and 
identification capabilities of the aircraft. It is a com- 
pletely automatic, computer-controlled, superhetero- 
dyne receiver processing system that communicates 
directly with the E-2C command and control central pro- 
cessor. The design of the system was motivated by four 
major considerations: very high probability of intercept 
in dense environments; automatic system operation; 
high reliability; and ease of maintenance. 

Features of the ALR-73 which are related to its inter- 
cept probability performance include 360° antenna 
coverage, four independently controlled receivers, 
dual-processor channels and a digital closed-loop rapid 
tuned antenna. Features concerned with automatic 
operation are low false alarm rate, automatic overload 
logic, an AYK-14 computer which adaptively controls 
hardware and degraded mode operation. 

The system uses 52 grouped antennas in four sets, 
one for each of several wavebands. Each complete set 


The US Navy Grumman E-2C Hawkeye carries the Litton AN/ALR-73 ESM system 


is positioned to look at a 90° sector. The forward and aft 
antennas are in the fuselage extremities and the side- 
ways-looking aerials are in the tailplane tips. All receiver 
sets are under separate control, so wavebands are 
scanned independently and simultaneously in all sec- 
tors. Each antenna has dual-processing channels and 
uses digital closed-loop rapid tuned local oscillators. 
The latter provide instantaneous frequency measure- 
ment with fast time response and high-accuracy 
frequency determination. 

Receiver outputs are collected at a signal preproces- 
sor unit which performs pulse train separation, 
direction-finding correlation, band tuning and timing 
and built-in test equipment tasks. Data is then in a form 
suitable for the general purpose digital computer, 
which has overall control of electronic surveillance 
measures operations and will vary frequency coverage, 
dwell time and processing time according to pre- 
scribed procedures. Control of these parameters is 
aimed at maximising the probability of intercepting sig- 
nals on particular missions. Other onboard sensor data 
and crew inputs will determine the technique adopted. 
Data such as signal direction of arrival, frequency, pul- 
sewidth, pulse repetition frequency, pulse amplitude 
and special tags are sorted by the computer and 
transmitted to the E-2C central processor. 

The ALR-73 can measure direction of arrival, fre- 
quency, pulsewidth and amplitude and PRI simul- 
taneously. Scan rate information is also available if 
called for by the central processor. Special emitter tags 
can be provided. The ALR-73 detects and analyses 
electromagnetic radiation within the microwave portion 
of the spectrum and sends emitter reports of pulse- 
width, PRI, direction of arrival, frequency, pulse ampli- 
tude and special tag to the E-2C’s central processor via 
its own data processor. The ALR-73 immediately 
reports new emitters to the central processor which 
performs the identification function. It eliminates redun- 
dant data on emitters for a programmable period of 
time, thus significantly reducing the data rate to the 
central processor. The ALR-73, a multiband, parallel 
scan, mission programmable system covers the fre- 
quency range in four bands through step sweeping. 
Programmable frequency bands and dwell time permit 
very rapid surveillance of priority threat bands. Non- 
priority bands are also monitored, but at a reduced rate. 
Probability of intercept is increased without sacrificing 
sensitivity through the detection of both real and image 
sidebands. 


Status 
In production and service on the US Navy Northrop 
Grumman E-2C. To date, 176 AN/ALR-73 systems have 


been delivered to US forces and France, Japan, 
Singapore and Taiwan. 

The AN/ALR-73 has also been successfully installed 
on C-130 aircraft. 


Contractor 
Litton Amecom. 


UPDATED 


LR-100 Warning and Surveillance 
Receiver 


The LR-100 is a lightweight radar signal receiver cover- 
ing 2 to 18GHz. Options are available for 70 to 
200 MHz and 18 to 40 GHz. This receiver has been built 
to provide precision RWR, ESM and ELINT measure- 
ments with a total installed weight of less than 23 kg, 
including receiver, antennas, cables and brackets. The 
LR-100 system is a complete, two channel interfer- 
ometer receiver system with a 500 MHz bandwidth and 
VME-based processor. 

Phase and amplitude calibration signals are injected 
at the antenna to achieve precision angle and location 
measurements. 

Emitter identification and location data are passed 
digitally for warning, display and analysis and record- 
ing. The only support equipment needed for the LR-100 
is a Windows-compatible PC. Help and maintenance 
manuals are built into Windows-based software. User 
defined receiver function and identification parameters 
are programmed with the same software tool. The 
Litton software tool can graphically display this infor- 
mation on the vehicle or via datalink. The LR-100 can be 
modified in real time for special receiver modes or 
directed tuning. 


Specifications 

Dimensions: 

(receiver) 254 x 177.8 x 127 mm 

(array) 304.8 x 304.8 x 90 mm 

Weight: 

(receiver) 11 kg 

(array) 1.8 kg 

Field of view: +65° (azimuth and elevation) 
Accuracy: 0.78° RMS 


Contractor 
Litton Amecom. 


UPDATED 
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LR-4500 Microwave Collection 
System 


The LR-4500 microwave collection system was 
designed to perform ESM and ELINT functions over the 
frequency range of 0.5 to 18 GHz. Information is gath- 
ered by onboard antenna and receiver/processor 
equipment, which may be installed on aircraft, on ships 
or at ground sites. Aircraft installations may be either 
internal or external in a pod. Collected data may be pro- 
cessed locally or transmitted to an operations centre by 
datalink. Information may also be recorded on mag- 
netic tape for post-mission analysis. The airborne sys- 
tem can be installed in either manned or unmanned 
vehicles. 

The complete system includes airborne, ground 
processing and maintenance support equipment. The 
airborne component of the system weighs 102 kg. 


Status 
Equipment has been delivered to an unnamed 
customer. 


Contractor 
Litton Amecom. 


VERIFIED 


LT-500 Emitter Targeting System 


LT-500 is a passive precision interferometric RF Emitter 
Targeting System (ETS). The fully militarised LT-500 
ETS is a recent joint development of Litton Amecom 
and TRW Avionics. Designed to achieve the goal of bal- 
ancing performance, cost, and reliability in a single 
receiver/processor electronics package, its primary 
application is passive precision RF targeting of modern 
air-ground weapons via retrofit and upgrade of existing 
tactical fighter aircraft. 

This cost-effective implementation consists of a 
totally modular ‘building block’ architecture (SEM-E 
size electronics modules weighing 34 kg total without 
antenna) that may be easily tailored in capabilites to 
match specific emitter tracking/targeting mission 
requirements. The LT-500 ETS may be installed with a 
variety of interferometer antenna array configurations 
and is operated via a MIL-STD-1553 control/display 
interfaces. An embedded, 32-bit JIAWG compliant, 
RISC processor hosts the Ada language ‘Operational 
Flight Program’. 

Employing Litton-patented interferometric direction- 
finding and ranging techniques, the LT-500 achieves 
very rapid situation awareness, emitter identification 
and precision geolocation in dense electromagnetic 
environments. The LT-500 ETS is compatible with ei- 
ther internal or pod installation onboard the F-15, F-16, 
F/A-18 or similar tactical aircraft. Because of its modu- 
larity, it may be easily adapted to a wide variety of other 
airborne, shipboard, or ground-based platforms. 


Contractor 
Litton Amecom. 


NEW ENTRY 


Advanced Self-Protection 
Integrated Suite (ASPIS) 


Litton Applied Technology, Raytheon Electromagnetic 
Systems and Tracor Aerospace have teamed to prod- 
uce the family of Advanced Self-Protection Integrated 
Suites (ASPIS) which automatically detect and counter 
hostile threats. 

ASPIS_ uses interchangeable subsystems, so the 
configuration is flexible. The suite can grow by upgrad- 
ing existing subsystems, by adding subsystems or by 
reprogramming to counter the changing threat environ- 
ment. This flexibility also facilitates installation in a wide 
variety of aircraft. 

ASPIS consists of Litton threat warning systems, 
Raytheon active jammers and Tracor countermeasures 
dispensers. 

The threat warning system is the heart of the ASPIS 
suite. The AN/ALR-93 threat warning system is incor- 
porated in ASPIS. 


Interfaced with the above threat warning system, the 
Raytheon AN/ALQ-187 is a fully integrated, power- 
managed electronic countermeasures system. It can 
counter multiple pulse, pulse Doppler and CW threats, 
including SAM, AAA and air-to-air weapons. The 
ALQ-187 features user-programmable threat data and 
ECM techniques files for automatic detection of single 
or multiple threat radars. 

Tracor countermeasures dispensers available with 
ASPIS include the AN/ALE-40, AN/ALE-40(V)XxX, AN/ 
ALE-47 and TACOS. The AN/ALE-47 is a threat adapt- 
ive dispensing system that can prioritise and automati- 
cally dispense the correct type and amount of chaff 
and/or flares to counter single or multiple threats. 


Status 
ASPIS suites are available for the A-4, A-5, A-7, AMX, 
AT-3, F-4, F-5, F-7, F-16, F/A-18, Hawk, Jaguar, Mirage 
F-1, Mirage 2000, MiG-29, RF-4 and Tornado. 

In February 1993, it was announced that the ASPIS 


team had been selected by Greece for the upgrade of 
the F-16 defensive aids system. In October 1993, Litton 
ordered 33 AN/ALQ-187s from Raytheon and 80 AN/ 
ALE-47s from Tracor for integration with the Litton AN/ 
ALR-66H radar warning receiver. Deliveries of the 
ASPIS system to Greece began in mid-1994. 


Contractors 
Litton Applied Technology. 
Raytheon Company. 
Tracor Aerospace, Inc. 
UPDATED 


Airborne Digital Automatic 
Collection System 
The Airborne Digital Automatic Collection System 


(ADACS), an ESM and data collection suite, is an 
advanced configuration of the AN/ALR-66B(V)3 ESM 
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system. It encompasses integrated ESM capabilities in 
conjunction with precision emitter parameter collection 
and measurement. The system handles modern threats 
including CW, interrupted CW, pulse Doppler, low 
probability of intercept, jitter/stagger/agile, pulse com- 
pression and frequency-agile radars, and performs pre- 
cision measurements on all intercepted emitters. The 
design is flexible for easy installation in both fixed- and 
rotary-wing aircraft. 

The system provides full sensitivity and over-the- 
horizon detection, covering a full 360° in azimuth and 
+45° in elevation in the C- to J-bands in high density EW 
scenarios. ADACS has automatic operation of both 
ESM and data collection with precision parameter 
measurement and recording of all intercepted emitters. 
The virtually infinite memory capacity permits full mis- 
sion recording. A removable data record module and 
library module ensure complete data security. 


Status 
Lockheed ordered eight systems for the P-3C for a 
foreign customer in March 1991. 


Contractor 
Litton Applied Technology. 


UPDATED 


AN/ALR-62(V)I Radar Warning 
System 


Developed for the US Air Force General Dynamics 
F-111, F-111C, FB-111 and EF-111A aircraft, the AN/ 
ALR-62(V)I is the major sensor element in a US Air 
Force programme to update the electronic warfare 
equipment on these types. Other elements are believed 
to have been the AN/ALQ-137 internal jammer and the 
AN/AAR-44_ infra-red warning receiver. The AN/ 
ALR-62(V)I is a third-generation development which 
includes a complete antenna set, forward and aft 
receivers, a digital signal processor and cockpit- 
mounted threat indicator/countermeasures control 
units. The AN/ALR-62(V)3 is used in the FB-111 while 
the AN/ALR-62(V)4 is used in the EF-111A; the 
AN/ALR-62(V)4 also constitutes a major portion of 
the EF-111A terminal warning system. The system 
monitors and analyses radar threats. 


Status 

In production and service. At least 400 aircraft sets 
were delivered for F-111/FB-111 operations and a 
further 40 sets for EF-111A use. 


Contractor 
Litton Applied Technology. 


UPDATED 


AN/ALR-66A(V)1 ESM Radar 
Warning Receiver 


The AN/ALR-66A(V)1 is a fully programmable radar 
warning receiver that incorporates a digital computer 
specially designed to provide rapid unambiguous 
identification of emitters in complex signal environ- 
ments. The system handles densities up to 500,000 pps 
from a mixed scenario of sea-, air-and land-based radar 
emitters. Programmable alphanumeric symbology for 
up to 15 emitters is presented on a polar high- 
brightness CRT display. The system has an EEPROM 
memory and the user can reprogram the complete 
library on the flight line. 

The AN/ALR-66A(V)1 is compact, lightweight and 
easy to install. It is suitable for use on a wide variety of 
helicopters and fighters. 


Specifications 

Weight: 27 kg 

Power: 450 W 

Receiver type: crystal video 

Frequency: continuous over E- to J-bands 
Warning/ID: all pulsed radars, including pulse Dop- 
pler, CW, ICW, LPI, jitter/stagger, pulse compression 
and frequency-agile radars 

Azimuth: 360° coverage 

Emitter storage: >1,800 emitter modes 

Symbology: 1, 2 or 3 symbols per emitter as desired. 
Programmable by customer 


Interface: RS-232 or MIL-STD-1553 as desired 
Environmental: MIL-E-5400 Class II 

Options: in-flight data recorder 

Reliability: >630 h MTBF demonstrated 


Status 

No longer in production. The AN/ALR-606A(V)1 will be 
the upgrade for the AN/ALR-66A(V)1 in the SH-2F 
LAMPS | ASW/ASMD helicopter. 


Contractor 
Litton Applied Technology. 


UPDATED 


AN/ALR-66B(V)3 Surveillance and 
Targeting System 


The AN/ALR-66B(V)3 was developed for the US Navy 
as an enhancement in capability for its multimission air- 
craft. The ALR-66B(V)3 surveillance and targeting sys- 
tem is the successor to the US Navy’s AN/ALR-66A(V)3 
system. 

Integrated with the aircraft’s radar antenna, the sys- 
tem provides ultra-high system sensitivity and precision 
DF accuracy. Interfaced with other aircraft sensors, 
the AN/ALR-66B(V)3 provides operation on a non- 
interfering basis, as well as interfacing with aircraft 
navigation systems, central computer and display. 

Radar antenna modification techniques provide C- to 
J-band signal reception and precision direction-finding 
capabilities required for over-the-horizon targeting. 
Simultaneous operation of the radar and ESM surveil- 
lance and targeting functions is allowed. Alternatively, a 
dedicated spinning antenna may be used for 360° C- to 
J-band precision measurements. 


OS 


Advanced signal processing techniques for instan- 
taneous, positive emitter identification in high-density 
environments are used. A multimode emitter library, 
which uses EEPROM technology, permits rapid repro- 
gramming of total library scenarios and individual emit- 
ters. Emitters not found in the library are displayed by 
their generic characteristics with precise parameter 
measurements. The use of EEPROM technology for the 
AN/ALR-66B(V)3 eliminates the need for hardware 
modification when changes to the memory are made. 

The basic modes of operation are: 

Surveillance mode: the highest priority emitters are 
presented on the plasma display in positions corre- 
sponding to their range and bearing, using unique 
symbology which is either emitter or platform related. 
Targeting mode: precise targeting data on any emitter 
is presented on the plasma display. This operating 
mode provides the OTH targeting data required for 
weapon activation. 

Emitter waveform analysis: video is accepted from the 
computer-converter and data is presented directly on 
the plasma display, allowing the operator to analyse 
emitter waveforms. 


Specifications 

Weight: 87.3 kg 

Receiver: crystal video 

Frequency: contiguous over the C- to J-bands 
Warning and identification: all pulsed radars including 
pulse Doppler, CW, ICW, LPI, 3-D, jitter/stagger, pulse 
compression and agile 

Radar storage: >2,000 emitter modes in removable 
library storage module 

Symbology: 1, 2 or 3 symbols per emitter as desired, 
programmable 


The AN/ALR-66B(V)3 surveillance and targeting system 
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The AN/ALR-66B(V)3 layout in the Lockheed P-3C Orion ASW 


Status 

The AN/ALR-66(V)3 has been procured by the US Navy 
and other international customers for Lockheed P-3B 
and P-3C aircraft. The AN/ALR-66(V)3 has been 
upgraded to the AN/ALR-66B(V)3 for the US Navy. 


Contractor 
Litton Applied Technology. 


UPDATED 


AN/ALR-66(V)4 High-Sensitivity 
ESM System 


The AN/ALR-66(V)4 countermeasures receiving set is 
an airborne electronic system which detects and ident- 
ifies radars in the C- to J-bands. It is currently in 
operation on US Navy Boeing E-6A aircraft. 

Key features of the system include ultra-high RWR 
sensitivity, excellent DF accuracy, positive emitter 
identification in high-density environments, — self- 
protection for the aircraft, automatic operation and 
complete BIT capability. The system is designed with 
EEPROM data memory so that the library can be repro- 
grammed to recognise the identifying characteristics of 
radar emitters other than those contained in the original 
threat library. Utilising the computer memory loader, 
the system can be totally reprogrammed on the flight 
line. As the system is software intensive, the life cycle 
costs are extremely low. 


Status 
In service on US Navy Boeing E-6A aircraft. 


Contractor 
Litton Applied Technology. 


UPDATED 


AN/ALR-67(V) Countermeasures 
Warning and Control System 


The AN/ALR-67 countermeasures warning and control 
system is the successor to the US Navy’s AN/ALR-45 
system installed in A-6E and F-14A tactical aircraft. It is 
the standard threat warning system for tactical aircraft 
and was specifically designed for the A-6E SWIP, 
AV-8B, F-14A+, F-14D and F/A-18. The system detects, 
identifies and displays radars and _ radar-guided 
weapon systems in the C to J frequency range. The sys- 
tem also co-ordinates its operation with onboard fire 
control radars, datalinks, jammers, missile detection 
systems and anti-radiation missiles. The dispensing of 
expendables, such as chaff, flares and decoys, is 
controlled by the AN/ALR-67. 

The AN/ALR-67(V) consists of broadband crystal 
video receivers, a superheterodyne receiver, an inte- 
grated low-band receiver, an antenna array and an 
alphanumeric azimuth indicator, all under the control of 
a dual ATAC 16M CP-1293 threat processor. The sys- 
tem is field-programmable and includes provision for 
software updates at squadron level. The CP-1293 and 
IP-1276 used in the ALR-67 and ALR-45F configur- 
ations are identical and interchangeable. The system is 
fully compatible with MIL-STD-1553A databus require- 
ments and features interface control of such systems 
as HARM, ALQ-126A/B, ALE-39, ALQ-162 and 
ALQ-165. 


Status 
In production. Over 1,200 AN/ALR-67 systems have 
been procured. 

The AN/ALR-67(V) has been supplied for the F/A-18 
to the US Navy and US Marine Corps, Australia, 
Canada, Finland, Kuwait, Malaysia, Spain and 
Switzerland. 

Also supplied for US Marine Corps, Italian and 
Spanish AV-8Bs. 


Contractor 
Litton Applied Technology. 


UPDATED 


The AN/ALR-67(V) radar warning receiver 


AN/ALR-68 Advanced Radar 
Warning System 


The Advanced Radar Warning System (ARWS) is now 
deployed operationally by the German Air Force. It is a 
digital threat warning receiver system based on 
improvements to the ALR-46. Conversion to digital 
operation is achieved by the addition of the Applied 
Technology ATAC computer. 

The ALR-68 is a wide open crystal video, field- 
programmable system which provides in-cockpit threat 
parameter programming and hand-off to tactical ECM 
systems. It uses a digital threat processor containing 
software provisions unique to the German threat scen- 
ario and is the first wide open digital, general purpose 
computer-based RWR to become operational in 
Europe. 


Status 

Manufactured in association with Daimler-Benz Aero- 
space, the AN/ALR-68A(V)2 is installed in McDonnell 
Douglas F-4F and RF-4E aircraft of the German Air 
Force. 


Contractor 
Litton Applied Technology. 


UPDATED 


The Litton AN/ALR-68 radar warning system 


AN/ALR-69 Radar Warning 
Receiver 


An outgrowth of the earlier models of the ALR-46 warn- 
ing receiver, the AN/ALR-69 employs a Frequency 
Selective Receiver System (FSRS) and a low-band 
launch alert receiver (Compass Sail) added to the basic 
ALR-46. Compass Sail detects and analyses SAM guid- 
ance beams to warn the pilot of missiles tracking 
toward the aircraft. The system is designed to activate 
ECM resources automatically. The signal processor 
provides executive control for the FSRS. It accepts 
video inputs from five receivers and processed infor- 
mation from the FSRS, sorts and analyses the data, 
identifies and labels the received radar signals, tracks 
the status of these radar signals and generates signals 
to provide threat warning to the operator. Functions 
performed by the FSRS include warning and direction- 
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finding on CW signals, accurate frequency measure- 
ments on pulse signals for ambiguity resolution, threat 
antenna scan type and rate analysis and jammer 
frequency set on for jammer power management and 
blanking functions. 


Status 

In continuing production. More than 3,500 systems 
have been delivered to the US Air Force and to NATO 
countries. Examples of the AN/ALR-69 system are 
installed in Lockheed F-16s supplied to Denmark, Nor- 
way, the Netherlands, US Air Force and Pakistan. The 
AN/ALR-69 is also used on the Fairchild A-10, McDon- 
nell Douglas F-4 and Lockheed C-130 aircraft. The AN/ 
ALR-69(V) is also fitted in Danish Air Force C-130 
aircraft. 


Contractor 
Litton Applied Technology. 


UPDATED 


AN/ALR-87 Radar Warning 
System 


The AN/ALR-87 advanced threat warning system is 
designed with all the necessary performance features 
to meet identified and postulated threat environments. 
It is a replacement for the AN/ALR-46 and AN/ALR-69 
family of radar warning receivers. The AN/ALR-87 is 
based on a digital IFM receiver and is controlled by MIL- 
STD-1750A microprocessors. The system is fully pro- 
grammable with in-flight recording capability, operates 
in the C- to J-bands to provide rapid emitter identifi- 
cation in complex and dense threat environments and 
interfaces with active and passive onboard systems. 

It consists of four high-band antennas, four quadrant 
receivers, a low-band antenna, low-band receiver and 
power supply, processor/receiver, azimuth indicator 
and indicator control unit. 


Specifications 

Dimensions: 

(high-band antenna x 4) 50.8 x 70.1 mm diameter 
(quadrant receiver x 4) 175.3 x 154.9 x 40.6 mm 
(low-band antenna) 101.6 x 127 x 76.2 mm 
(low-band receiver/power supply) 254 x 152.4 x 
101.6 mm 

(processor/receiver) 127 x 193 x 370.8 mm 
(azimuth indicator) 81.5 x 81.5 x 222.1 mm 
(indicator control unit) 45.7 x 129.5 x 109.2 mm 
Weight: 

(high-band antenna x 4) 0.45 kg 

(quadrant receiver x 4) 10 kg 

(low-band antenna) 0.13 kg 

(low-band receiver/power supply) 5.45 kg 
(processor/receiver) 11.82 kg 

(azimuth indicator) 1.36 kg 

(indicator control unit) 0.68 kg 

Frequency: C- to J-bands 
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So 
x8, 


The Litton AN/ALR-87 threat warning system 


Power: 580 W 

Processors: three MIL-STD-1750A microprocessors 
Memory: 128 k EEPROM, 162 k RAM 

Mission data recorder: 1 M x 17 dynamic RAM 
Interfaces: MIL-STD-1553B AV and EW bus, RS-422, 
RS-232 


Status 
200 systems have been procured by the Swiss Air 
Force for Northrop F-5E and F and Dassault Mirage III 
aircraft. 


Contractor 
Litton Applied Technology. 
UPDATED 


AN/ALR-93(V)1/2 Radar Warning 
Receiver 


The AN/ALR-93(V)1/2 radar warning receiver is a light- 
weight high-sensitivity RWR covering the C- to J-bands, 
designed to operate in dense complex emitter environ- 
ments with 100 per cent probability of intercept. Its 
unique architecture combined with sophisticated pack- 
aging concepts results in a high-performance, small 
footprint, radar warning system weighing less than 
20 kg. It is specifically designed for weight critical plat- 
forms desiring a high-performance RWR system. It pro- 
vides threat warning and situation awareness, allowing 


The AN/ALR-93(V)1/2 radar warning receiver system 


the crew to execute missions with significantly 
increased effectiveness, and meets the critical require- 
ments for today’s fighter aircraft applications. 

The ALR-93(V)1/2 is designed to provide superior 
performance in an extremely lightweight modular low- 
power package. By combining the wideband acqui- 
sition of an Instantaneous Frequency Measurement 
(IFM) receiver with the selectivity of a SuperHeterodyne 
Receiver (SHR), the ALR-93(V)1/2 is able to provide the 
best possible system for mission success. The 
ALR-93(V)1/2 utilises an IFM receiver whose wide 
acquisition bandwidth processes a 4 GHz instan- 
taneous portion of the RF spectrum, while maintaining 
100 per cent probability of intercept on signals as nar- 
row as 100 ns. The wide instantaneous bandwidth 
guarantees pulse-to-pulse measurement on even the 
most frequency-agile radars, while minimising the time 
required to cover the entire RF spectrum. 

The SHR provides high sensitivity and high selectivity 
with its two narrowband frequency search modes. The 
SHR microscanning capability includes resolving 
and/or looking around multiple pulse Doppler, CW or 
interrupted continuous wave emissions. 


Specifications 

Weight: <20 kg 

Frequency: C- to J-band 

Radar types: all pulsed radars including pulse Doppler, 
CW, ICW, LPI, jitter and stagger, pulse compression, 
frequency-agile and agile-agile 


Azimuth: 360° coverage 
Radar storage: more than 2,000 emitters 
Reliability: >1,000 h MTBF 


Status 
In July 1993 a contract was signed for 80 systems for 
F-16C/D aircraft for a NATO customer. 


Contractor 
Litton Applied Technology. 


UPDATED 


AN/ALR-93(V)4 ESM System 


The AN/ALR-93(V)4 ESM is designed for over-the- 
horizon detecting and targeting. It is an automatic sys- 
tem with continuous 360° coverage for use in the C- to 
J- frequency bands. It provides instantaneous emitter 
and platform classification, passive targeting for pre- 
cise weapon delivery, generic threat processing of 
modern threats such as CW, pulse Doppler, agile-agile 
and low probability of intercept radars. 

The AN/ALR-93(V)4 features high accuracy, interfer- 
ometer DF emitter data display with pulse analyser, 
modular architecture and high reliability and mainten- 
ance. Over 1,000 threats can be _ tracked 
simultaneously. 

The AN/ALR-93(V)4 employs three RF intercept 
receiving techniques - IFM, superheterodyne and 
amplified crystal video - gaining the benefits derived 
from each of these technologies. Its multiple 32-bit 
architecture provides the preprocessing and process- 
ing power to make it fully capable of handling future 
threat environments. The modular approach allows 
multiple missions to be readily accomplished. The sys- 
tem maximises the use of pattern recognition and cali- 
bration techniques to ensure accurate high-speed 
contact identification and platform classification. 


Specifications 

Dimensions: 

(C-J antenna - 4 per system) 73.4 x 97 mm 
(C-J receiver - 4 per system) 35.6 x 139.7 x 133.3 mm 
(directional antenna) 127 x 381 mm 
(directive receiver) 35.6 x 139.7 x 133.3 mm 
(ESM processor) 193.5 x 123.7 x 319 mm 
Weight: 

(C-J antenna) 0.9 kg each 

(C-J receiver) 5.44 kg each 

(directional antenna) 2.72-4.54 kg 

(directive receiver) 1.36 kg 

(ESM processor) 10.89 kg 


Contractor 
Litton Applied Technology. 


UPDATED 


AN/ALR-606(V)1 Series Radar 
Warning Receivers 


The AN/ALR-606(V)1 ESM system is a fully digital radar 
warning receiver. It is based on the AN/ALR-66A(V)1, 
with which it shares the same hardware configuration. 

The ALR-606(V)1 is designed especially for the 
export market by offering item for item replacement of 
older analogue and digital RWR systems in previous 
generation aircraft, giving ideal upgrade capabilities for 
maritime patrol aircraft such as the Grumman S-2 
Tracker, LTV TA-7 and Lockheed C-130. It also pro- 
vides full digital signal processing, high-intensity CRT, 
E- to J-band coverage and alphanumeric symbology. 

The AN/ALR-606(V)1 is ideally suited for such heli- 
copters as the Eurocopter Super Puma, Gazelle and 
Alouette III, Westland Sea King and Lynx, and maritime 
patrol aircraft such as the Fokker F-27M, Embraer 
EMB-111, Dassault Atlantique, de Havilland Dash 7 and 
8 and others. Use of EEPROM allows on-site repro- 
gramming capability for display symbology and pro- 
gram parameters through the use of a separate 
Computer Memory Loader (CML). 

The ALR-606(V)1 has recently been upgraded to an 
ALR-606A(V)1 configuration which incorporates new 
higher sensitivity receivers, a liquid crystal display, 
increased EEPROM memory, enhanced processing 
and allows complete OFP and emitter library 
reprogramming through the use of a CML. 


Specifications 

Weight: 28 kg 

Frequency: E- to J-band continuous 

Warning I/D: all pulse types; CW, ICW and pulse 
Doppler, LPI, jitter/stagger, pulse compression, and 
frequency-agile radars 

Receiver type: crystal video 

Azimuth: 360° coverage 

Symbology: up to 3 symbols per emitter, programma- 
ble by customer 

Interface: RS-232 or MIL-STD-1553 

Reliability: >630 h MTBF demonstrated (MIL-STD-781) 


Status 

No longer in regular production, having been replaced 
by the newer ALR-606A(V)1, the ALR-606(V)1 is in 
worldwide use in numerous types of aircraft. 


Contractor 
Litton Applied Technology. 


UPDATED 


AN/ALR-606(V)2 Series 
Surveillance and Direction- 
Finding Systems 


The AN/ALR-606(V)2 surveillance and direction-finding 
system is specifically designed for use in maritime 
patrol aircraft, offering coverage in the C- to J-bands 
and over-the-horizon emitter location. It was derived as 
an export version of the AN/ALR-66A(V)3 system. The 
equipment provides advanced capabilities in such 
areas as precision DF accuracy, high sensitivity for 
over-the-horizon detection, precise frequency measure- 
ment, advanced signal processing coupled with 
expanded data memory, multimode operator interac- 
tive display and controls, precision emitter parameter 
measurements, integration with other aircraft primary 
sensors and EEPROM flight line reprogramming. 
Upgrades to the the ALR-606A(V)2 can be 
accomplished with minimal or no aircraft wiring 
change. Upgrade includes higher sensitivity E- to 
J-band receivers, expanded emitter library capacity 
improved processing and in-flight signal-of-interest pro- 
gramming. Additional upgrades to ALR-606B(V)2 have 
been developed which include incorporation of a dedi- 
cated, controllable DF antenna and the addition of a 
data recorder to support ground analysis of ESM 
intercepts. 


Status 

The AN/ALR-606(V)2 has been provided for the 
Northrop Grumman S-2 maritime patrol aircraft, Sikor- 
sky S-70 helicopter and for numerous international cus- 
tomers. The ALR-606(V) as well as the upgraded 
ALR-606A(V)2 and ALR-606B(V)2 systems are in 
production. 


Contractor 
Litton Applied Technology. 


UPDATED 


AN/APR-39A Threat Warning 
System 


The AN/APR-39A(V)1 is an update of the earlier ana- 
logue AN/APR-39(V)1 radar warning system. It is a light- 
weight digital threat warning system developed for use 
with helicopters and light fixed-wing aircraft, in particu- 
lar those flying low-level or nap of the earth missions. It 
provides visual and aural warning of hostile radar 
energy incident on the host aircraft over a very wide fre- 
quency range. Detected radiation is compared with 
emitter characteristics contained within the system’s 
threat library and each emitter is assigned a priority in 
accordance with the magnitude of the threat. The sys- 
tem displays multiple threats, although the highest pri- 
ority threats are highlighted while keeping track of other 
emitters in the threat buffer. 

The digital display clearly identifies the threat type 
and azimuth from the aircraft. It also indicates if the 
threat is searching or locked and tracking and when 
radar lock is broken. The alphanumeric display will 
automatically separate symbols that are grouped too 
close together because of dense threat deployment, 
offering the crew easier identification. The aural 
warning is by synthetic voice. 


The Litton AN/APR-39A(V)2 threat warning system 
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Units of the AN/ALR-606(V)2 surveillance and direction-finding system 


The Litton AN/APR-39A(V)1 digital threat warning system 


1996 


The Litton AN/APR-39A(V)3 digital threat warning system 
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AN/APR-39A(V)2 

The AN/APR-39A(V)2 is an advanced version of the 
APR-39 designed specifically for use on the US Army 
Special Electronic Mission Aircraft (SEMA), US Navy 
HH-60 helicopters and for all US Marine Corps helicop- 
ters and non-high performance fixed-wing aircraft such 
as the C-130, OV-10 and V-22. In addition to threat warn- 
ing, the system acts as the controller for the Marine 
Corps integrated electronic warfare survivability suite. 
The AN/APR-39A(V)2 is integrated with laser warning, 
missile warning systems and countermeasures 
dispenser systems. 


AN/APR-39A(V)3 

The AN/APR-39A(V)3 utilises APR-39A(V)1 technology 
and provides continuous coverage through dual- 
channel crystal video receivers. The system is deployed 
by the US Army, US Air Force and NATO aircraft and is 
fully exportable to countries meeting US Department of 
State licensing requirements. 


Specifications 

Volume: 0.006 m? 

Weight: 

(AN/APR-39A(V)1) 7 kg 

(AN/APR-39A(V)2) 15.9 kg 

(AN/APR-39A(V)3) 8 kg 

Power supply: 28 V DC 

((V)1/(V)3) 58 W 

((V)2) 200 W 

Frequency: E/J and C/D-bands 

Interfaces: RS-422 databus, MIL-STD-1553B databus 
optional, E-O warning systems, missile launch 
detectors, radar jammers, CW warning receivers 


Status 

The AN/APR-39A(V)1 is in full production, with 3,400 
systems delivered. In August 1992, Litton received a 
$24 million contract for 1,000 sets, plus simulators and 
test adaptors. 

The AN/APR-39(V)2 has completed flight evaluation 
and entered the production phase during 1996. 

The AN/APR-39A(V)1 is the standard threat warning 
system for the US Army’s helicopter fleet. It is fitted to 
the AH-64 Apache, UH-60 Black Hawk, UH-1H Huey, 
AH-1S Cobra, OH-58D AHIP, CH-47D Chinook, HH-60 
Pave Hawk, SH-70 Sea Hawk, A-109, B-105, Ecureuil 
and Lynx helicopters. It is also-fitted to C-130 and F-5A 
fixed-wing aircraft. 


Contractor 
Litton Applied Technology. 


UPDATED 


APR-39 VIKING III Threat Warning 
System 


VIKING Ill combines a low-cost crystal video receiver 
with a Tuned RF (TRF) receiver. This combination pro- 
vides detection and DF of CW and pulse Doppler radars 
as well as frequency measurement for improved ambi- 
guity resolution. The crew receives clear audio and vis- 
ual warning of the threat radar environment, prioritising 
threat radars, rejecting nonessential information, and 
reducing crew workload. 

VIKING III consists of 11 LRUs: one digital signal pro- 
cessor (improved CP-1597); two dual-channel crystal 
video receivers; one TRF receiver; four E- to J-band 
antennas; one C- to D-band antenna; one display unit; 
and one control unit. 

VIKING Ill is fully programmable through UDM ex- 
change or Memory Loader/Verifier (ML/V) upload. The 


The APR-39 VIKING III 


1996 


Enhanced Radar Warning Equipment is installed on German Air Force Tornado aircraft 


UDM stores threat data in EEPROM. System program 
software is PL/M 86, commercially supportable. 


Specifications 

Frequency range: E- to J- and C- to D-bands 
Weight: 10.5 kg 

Volume: 8,500 cm? 

Power: 28 V DC, 108 W 

LRUs: 11 

Detected emitters: pulse, pulse Doppler, CW 


Contractor 
Litton Applied Technology. 


NEW ENTRY 


Enhanced Radar Warning 
Equipment 


The Enhanced Radar Warning Equipment (ERWE) con- 
sists of a fully programmable digital threat processor 


and three separate receiver elements which provide C- 
and D-band coverage and both wideband and narrow- 
band coverage for the E- to J-bands. A crystal video 
receiver is employed to provide wideband coverage for 
rapid threat response and a superheterodyne receiver 
provides high sensitivity and selectivity. Both receiver 
sections employ the Litton Applied Technology ATAC 
computer. The equipment provides a prioritised alpha- 
numeric display and a high-intensity azimuth indicator 
and is capable of rapid change of threat parameters 
and priorities from mission to mission. The ERWE was 
developed for the European threat scenario and is now 
operational with German Air Force and Navy Tornado 
IDS aircraft. 


Status 

In service with German Air Force and Navy Tornado IDS 
aircraft. ERWE | and ERWE II improvements are now in 
production. 


Contractor 
Litton Applied Technology. 


Apollo 


Apollo is the name for a USAF foreign military sales pro- 
gramme that provides a Defensive Aids Suite (DAS) for 
C-130 aircraft. 

Apollo comprises the AN/ALQ-156 pulse Doppler 
MAW, the AN/AAR-44 and AN/AAR-47 electro-optic 
MAWs and an AN/ALE-40 chaff/flare dispenser. 
Alternative versions may also include the AN/ALR-56M 
RWR and the AN/ALE-47 smart chaff/IRCM dispenser. 


Status 
The US Government initiated a ‘quick-fix’ programme 
to support aircraft involved in UN peacekeeping duties, 


and Apollo installations have now been fitted to C-130 
aircraft from a number of foreign air forces, including: 
the Australian, Norwegian and Swedish. 


Contractor 
Lockheed Martin Aircraft Services. 
NEW ENTRY 


Compass Call Electronic Warfare 
Aircraft 


The EC-130H Compass Call version of the Hercules 
transport is one of the two principal tactical jamming 


aircraft in the US Air Force inventory, the other being 
the Grumman EF-111A Raven. Their common purpose 
is to identify and disrupt enemy radars and communi- 
cations. While the EF-111A can operate in standoff, 
close in or penetration escort of strike aircraft modes, 
the Lockheed EC-130H Hercules is too vulnerable to be 
exposed and is limited to the standoff mode. 

The Compass Call aircraft was a response to an 
urgent request from Tactical Air Command for a com- 
munication jammer. Development of equipment and 
operational tactics are the responsibility of the Tactical 
Air Warfare Center. The aircraft entered service in 
mid-1982 with the 41st Electronic Combat Squadron. It 
is distinguished from all other Hercules C-130 variants 


by the large vertical aerial forward of the vertical fin, and 
by two more underwing antennas. 

Compass Call has been modified and upgraded over 
the past decade, mainly to improve its jamming power 
and characteristics, its capability in multithreat situ- 
ations and the overall software and system manage- 
ment. It is understood that a US Air Force programme is 
under way to enable the system to jam more signals 
simultaneously and at longer ranges. 


Status 

In service. A Block 3 upgrade, aimed at improving 
reprogrammability, signal acquisition, threat identifi- 
cation and threat location, is under way. 


Contractor 
Lockheed Martin Aircraft Services. 


UPDATED 


Data Collection and Processing 
System 


The Data Collection and Processing System (DCPS) is 
an airborne SIGINT collection system housed in a shel- 
ter which can be installed in any C-130E/H aircraft. The 
shelter is 39 ft long (11.89 m), houses 23 racks of elec- 
tronic equipment and utilises 11 operators plus one air- 
borne maintenance technician. The DCPS concept 
includes a modular, distributed computer-managed 
COMINT subsystem and a fully automated ELINT sub- 
system. An extensive voice and data communications 
suite provides real-time reporting and mission com- 
mand and control. The DCPS antennas are mounted on 
removable aircraft components such as the paratroop 
and wheel-well doors and escape hatches. The system 
can be loaded into a non-dedicated aircraft within 10 
hours, providing a quick response capability. 

The communications intercept subsystem features 
manual or computer-directed search, intercept, 
direction-finding, geolocation, analysis and recording 
of communications signals in the HF to SHF frequency 
bands. Each operator is supported with computer- 
assisted processing for mission tasking, signal 
interpretation, signal. data management, graphical 
situation display and textual display and management. 

The ELINT subsystem provides automated acqui- 
sition, identification, direction-finding, geolocation, 
analysis and reporting of radar signals. The search 
spectrum and threat profiles are downloaded and 
easily tailored to specific environments, missions or 
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The Lockheed data collection and processing system shelter being loaded into a C-130 Hercules 


tasking. This subsystem is supported by a single oper- 
ator position for system control and reporting manage- 
ment. In addition, a manual SHF collection capability is 
provided to support both high-capacity communication 
signals intercept and manual technical analysis of radar 
signals. 

In terms of platform performance, the shelter and 
mission equipment weigh approximately 12,250 kg, 


giving a maximum endurance of 10 hours. Service ceil- 
ing is 25,000 ft, giving a collection range of well over 
370 km from the aircraft. 


Contractor 
Lockheed Martin Aircraft Services. 


UPDATED 


SATIN EW System 


SATIN (Survivability Augmentation for Transport Instal- 
lation - Now) is a bolt-on EW kit which allows aircraft 
such as the C-130 to be equipped with self-protection 
sensors and countermeasures without modification to 
the airframe or electrical systems. It is designed to be 
installed by a small team in a few hours. Once the need 
for self-protection has subsided, the system can be 
removed easily from the aircraft and stored for future 
use. 

SATIN consists of standard countermeasures from 
the military inventory and includes the AN/ALR-69 


radar warning receiver, AN/ALQ-156 ESM system and 
AN/ALE-40 countermeasures dispenser. Avionics 
boxes for equipment such as the radar warning receiver 
and missile warning receiver are installed in overhead 
racks, with cabling connecting the boxes to a full func- 
tion control panel mounted at the navigator’s station. 
Antenna mountings use existing hole patterns in the air- 
craft and controls and displays are located at the navi- 
gator’s station. Chaff and flare dispensers are mounted 
in specially modified paratroop doors supplied in the 
kit. 

The equipments comprising the overall kit can be 
selected by the operator, based on local conditions and 


changing threats. This allows the kits to be tailored to 
meet particular requirements and also allows operators 
to use systems common to their own aircraft or country. 


Status 

SATIN has been installed on a number of C-130 aircraft 
as a retrofit and on US Air National Guard C-130 
production aircraft. 


Contractor 
Lockheed Martin Aeronautical Systems. 


UPDATED 


Multiple Emitter Targeting 
Receiver 


The Multiple Emitter Targeting Receiver (METR) is a 
lightweight system for targeting airborne and ground- 
based receivers. It can be installed in an aircraft pylon 
and was designed to provide targeting against multiple 
threats. Its accuracy in azimuth and elevation enables it 


to be used to cue other sensors or seekers such as 
FLIR and IR missiles. 


Status 

A pylon-mounted version of METR was successfully 
flight tested on an F/A-18 in June 1993, as part of the 
US Navy Targeting Avionics System Demonstration 


programme. Additional development is continuing as 
part of this programme. 


Contractor 
Lockheed Martin Aeronutronic. 


UPDATED 


ECM Packages 


The suite of three ECM packages consists of a homer, 
communications jammer and radar jammer. 


Homer 

The homer consists of an amplitude-based direction- 
finder and a video pulse train sorting signal processor. 
Once in a target area, the homer detects radar 


emissions and, using its DF capabilities, guides the air- 
craft to set up a loiter pattern above the site. It operates 
over the frequency range 1 to 10 GHz. 


VTM radar jammer 

The VTM transmitter can be operated over any 
500 MHz band in the range 1 to 10 GHz, with a typical 
CW output power of 200 W. It is effective in jamming 
conventional and frequency-agile multipulse or multi- 


beam radars. The VTM is modulated as a high-rate 
swept carrier device and induces high-PRF streams 
instantly into any radar. The result is a continuous 
stream of high-density false targets which jams the 
radar completely. The antenna is an integral quarter- 
wave stub. 


Communications jammer 
The communications jammer is really two jammers: a 
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repeater equipment for FM voice communications and 
a barrage type for voice and data communications 
which uses an external antenna. The repeater is a multi- 
signal equipment capable of jamming conventional and 
frequency-agile radios. Even multiple frequency-hop 
modulations are jammed simultaneously. The two data- 
link barrage jammers and repeaters operate in selected 
bands between 20 and 500 MHz. 


Specifications 

Homer 

Weight: 0.9 kg 

Frequency: 1-10 GHz pulse-to-pulse agile 


VTM jammer 

Weight: 8.6 kg 

Frequency: 1-10 GHz 

Jamming band: 50-500 MHz adjustable 
ERP: 200 W (min) 


Communications jammer 
Weight: 6.4 kg 
Frequency: 20-500 MHz 
Jamming band: 

40 MHz (voice) 

10 MHz (data) 

Power output: 


50 W (voice) 
20 W (data) 
Duty cycle: 95% 


Contractor 
Lockheed Martin Command and Control Systems. 


UPDATED 


AN/ALQ-78 ESM System 


The AN/ALQ-78 countermeasures set is used by the US 
Navy on the P-3C Orion maritime patrol aircraft as the 
ESM sensor. It automatically detects and measures the 
characteristics and bearings of intercepted radar 
signals. The measured parameters and bearing of 
intercepted signals are supplied to the aircraft central 
data processing system for evaluation, recording and 
presentation on aircraft displays. 

The system uses a high-speed rotating antenna and 
a scanning, superheterodyne receiver for acquisition of 
signals in bands of particular interest to the P-3C. The 
antenna is carried on a pylon under the wing fairing. 
Operation is mainly automatic, based on parametric 
data. The countermeasures set normally operates in an 
omnidirectional search mode. When a radar signal of 
interest is acquired and analysed, the AN/ALQ-78 auto- 
matically initiates a direction-finding routine. The signal 
data is processed by the central data computer and 
formatted for readout on a multipurpose display. 


Status 

In service. Production ceased in 1985 but systems are 
currently being updated to A standard. The system will 
eventually be replaced on the P-3C by the AN/ 
ALR-66(V)5. The AN/ALQ-78 is built under licence in 
Japan by Mitsubishi for Japanese P-3C aircraft. 


Contractor 
Lockheed Martin Electronic Defense Systems. 


UPDATED 


AN/ALQ-131 Receiver/Processor 


The AN/ALQ-131  receiver/processor is a_ self- 
contained single-module package that fits within the 
Westinghouse AN/ALQ-131 jamming pod. It enhances 
the operation of this ECM system by identifying threats, 
allowing the pod to maximise its jamming capability 
and effectiveness against a multiple radar threat 
environment. This is accomplished through the con- 
cept of power management. Power management 
ensures that the threats are identified and the correct 
jamming technique is applied to the threat at the right 
frequency and at the right time. 

The receiver/processor is a wideband, frequency- 
agile, double conversion, superheterodyne receiver 
using a crystal video receiver for low-band coverage. 
The module has a self-contained processor performing 
automatic signal sorting and threat identification. 

Operation of the AN/ALQ-131 pod with receiver/pro- 
cessor can be entirely automatic requiring no crew 
intervention. The user-developed mission data defines 
how and when the receiver/processor is to be used. 
The user can define AN/ALQ-131 and receiver/pro- 
cessor modes of operation that provide receiver/pro- 
cessor identified threat jamming, preset threat jamming 
or any combination of receiver/processor and preset 
jamming within a single mission. 

The receiver conducts a signal search within a pre- 
scribed frequency range under control of the pro- 
cessor. When a signal representing a threat is acquired, 
the signal is analysed for parameter values, formatted 
and used to control the operation of the jammers so 
that jamming energy is applied with optimum timing 
and is better concentrated within the emitter’s RF, IF 
and servo bandwidths. The concept of power manage- 
ment ensures that energy waste, normally inevitable in 
conventional jamming, is minimised. In addition, the 
ability to identify each detected radar signal provides 
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Lockheed Martin AN/ALQ-78 ESM equipment on the US Navy Lockheed P-3C Orion 


the pod with the ability to distinguish between threat 
and friendly forces and only jam the appropriate radars. 
A look-through feature of the receiver/processor per- 
mits continuous surveillance of the radar environment 
while jamming is in progress. 

The receiver/processor gives the pod atime of arrival 
measurement capability. Pulse Repetition Interval (PRI) 
and pulsewidth information determined by the 
receiver/processor enable the pod to track threat 
signals and provide predictive jamming techniques. 


Status 

In production. Current and expected orders exceed 
150 systems. The receiver/processor is in service on 
A-10, C-130, F-15, F-16 and F-111 aircraft flown by the 
air forces of Egypt, Japan, Netherlands, Portugal and 
the United States. Deliveries are scheduled to 1998. 


Contractor 
Lockheed Martin Electronic Defense Systems. 
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Lockheed Martin RAPPORT III equipment on the Lockheed F-16 


AN/ALQ-178 RAPPORT III ECM 
System 


The AN/ALQ-178 Rapid Alert and Programmed Power 
Management Of Radar Targets (RAPPORT Ill) is an 
advanced, internally mounted self-protection system 
specifically designed for high-performance fighter air- 
craft. Fully operational since 1986, the latest configur- 
ation is in production for the F-16. Its adaptive design 
enables it to be easily tailored for the specific require- 
ments of both tactical and strategic aircraft. 

The AN/ALQ-178(V) family of integrated self- 
protection suites was initially developed under contract 
for the Israeli Air Force. The original requirement was 
designated AN/ALQ-178(V)1 and was commonly 
referred to as the RAPPORT system. It is installed in 
Israeli Air Force F-16 aircraft. Subsequently, the Turkish 
Air Force procured an updated version of the Israeli sys- 
tem for its F-16 aircraft, designated AN/ALQ-178(V)3 
and referred to as the Self-Protection Electronic War- 
fare System (SPEWS). The AN/ALQ-178 is a radar warn- 
ing receiver and integrated countermeasures suite 
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providing pilot situation awareness and deceptive RF 
jamming. RAPPORT III provides threat detection with 
simultaneous fore and aft jamming. A look-through 
facility permits rapid assessment of jammer effective- 
ness. Threat data generated by the system includes 
direction, pulse repetition frequency, pulsewidth and 
scan rate. Information is presented to the pilot on a cir- 
cular CRT with alphanumeric display. The system util- 
ises a superhet receiver to provide precision frequency 
measurement and required sensitivity. The integrated 
architecture of the AN/ALQ-178, utilising a common 
receiver system, results in optimum system/aircraft 
compatibility and rapid threat identification and re- 
sponse, providing aircraft survivability in dense threat 
environments. The Dispense Interface Microprocessor 
(DIM) provides intelligent control of chaff and flare dis- 
penser systems for enhanced and co-ordinated ECM 
response. 

The AN/ALQ-178 is flight line programmable and 
updates to the threat data library are achieved with the 
menu-driven PreFlight Message Generator (PFMG). A 
record mode provides data collection for post-flight 
analysis. The system embodies extensive BIT to pro- 
vide fault isolation down to LRU level. In-flight BIT ver- 
ifies proper operation. 


Specifications 

Volume: 

(avionics bay) 0.079 m° 

(tail compartment) 0.156 m° 
Weight: 203 kg 


Status 
In production and in service with Israeli Air Force and 
Turkish Air Force F-16 fighters. 

The AN/ALQ-178(V) is being offered in upgraded 
configurations to several governments for F-16 and 
F/A-18 aircraft. 


Contractor 
Lockheed Martin Electronic Defense Systems. 
UPDATED 


AN/ALQ-202(V) Electronic 
Countermeasures System 


The AN/ALQ-202(V) electronic countermeasures sys- 
tem is an advanced capability autonomous ECM jam- 
ming system for internal installation on the F-16, F/A-18 
and other tactical aircraft. It provides automatic, pri- 
oritised ECM response to the full spectrum of radar 
threats. The AN/ALQ-202(V) interfaces with onboard 
avionic systems such as the Radar Warning Receiver 
(RWR) and fire control radar, to avoid degrading per- 
formance, and with the chaff/flare dispenser and mis- 
sion computer. Interface with the countermeasures 
dispenser enables fully co-ordinated electronic and 
chaff/flare operations. The AN/ALQ-202(V) is designed 
to interface with any RWR, including the ALR-56M, 
ALR-67 and ALR-69. 

A principal subsystem of the ALQ-202 is the Jammer 
Support Receiver which automatically scans through a 
programmed frequency range to provide a rapid and 
independent threat detection capability against both 
pulsed and CW threat signals. The ALQ-202(V) further 
determines the sector of each identified threat radar 
and selects from a prioritised list of ECM techniques to 
jam threat radars automatically with an optimised 
response. 

The ALQ-202(V) rapidly sequences between jam- 
ming and receiving, to search continually for new 
threats and update information on those previously 
detected. Jamming is both transponder and repeater 
type, and includes continuous or time-gated re- 
sponses. The system utilises an extensive library of 
complex deception and denial jamming techniques. 

The system is composed of ECM generator, mul- 
titransmitter units, system control unit and a Digital RF 
Memory (DRFM). The ECM generator contains the Jam- 
ming Support Receiver and all ECM technique generat- 
ing components. The DRFM is provided for additional 
jamming technique capability. The multitransmitter unit 
utilises mini-travelling wave tubes for improved 
efficiency and reliability, with a non-interfering thermal 
noise level. 


Status 

The AN/ALQ-202(V) is currently being offered to 
several governments for new and existing F-16 and 
F/A-18 programmes. 


Contractor 
Lockheed Martin Electronic Defense Systems. 


UPDATED 


AN/ALR-56A and C Radar 
Warning Receivers 


The AN/ALR-56C radar warning receiver, together with 
the AN/ALQ-135 internal electronic countermeasures 
set and the ALE-45 chaff dispenser, forms the Tactical 
Electronic Warfare System (TEWS) which is installed in 
all models of the US Air Force and Royal Saudi Air 
Force McDonnell Douglas F-15 Eagle. 

Two versions of the ALR-56 are presently deployed in 
the US Air Force and Saudi Air Force F-15 fleets. The 
AN/ALR-56A was designed in the mid-1970s as an 
update of the original ALR-56. The AN/ALR-56A is on 
all US Air Force F-15A/B aircraft and some F-15C/Ds. 
The AN/ALR-56C is a major update to the ALR-56A, 
with improvements to handle new threats, greater sig- 
nal densities and better communication with other 
onboard avionics systems. The AN/ALR-56C_ is 
installed on the remainder of US Air Force F-15C/Ds 
and the F-15E, and on all Saudi Air Force F-15C/D/S 
aircraft. 

Both radar warning receiver systems are comprised 
of a high-band tuner unit, programmable processor 
unit, power supply, cockpit controls and aircraft dis- 
plays and five antennas. There are four circularly polar- 
ised planar spiral antennas to provide 360° azimuth 
high-band coverage. These are located one on each 
wingtip, facing forward, and one on the tip of each tail 
fin, facing rearward. There is also a blade antenna 
under the fuselage for lower hemisphere low-band 
coverage. 

Of the two receiver controls, one provides for control 
of the RWR and the other countermeasures subsys- 
tems. A single switch controls the entire RWR on/off 
functions, and separate switches and relays are pro- 
vided for the subsystems under RWR control. Audio 
tone cues are also controlled from this unit. 

The other receiver control panel is for activating the 
flight functions that require instant crew reaction. In 
addition to the countermeasures subsystem mode con- 
trol, interrogated data readout on this unit can be called 
up from the subsystems by means of push-button 
operation. 

Information provided in the cockpit includes audio 
signals and data for a PPI threat evaluation display. The 
display permits rapid threat evaluation for aircraft 
defensive manoeuvres both at night or in direct sun- 
light. Sharp, high-contrast, unambiguous alphanu- 
merics and special symbology allow immediate 
assessment of the overall tactical threat. A range/bear- 
ing data presentation is provided with special clutter 
elimination programmes, as well as special threat sta- 
tus. BIT circuits determine display system malfunctions 
and automatically indicate ‘Go’ conditions. 

An internal, self-contained precision signal source 
provides calibration and BIT over the entire tuning 
range and there is provision for multiplexing important 
receiver functions. The latter are controlled by serially 
generated NRZ Manchester coded data. The precise 
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data rate also serves as the reference clock for the 
receiver frequency synthesiser. 

The ALR-56A single conversion superhet design pro- 
vides high sensitivity. The use of dual YIG RF preselec- 
tion also affords spurious signal rejection. The 
high-band tuner provides the digital control of antennas 
and is a dual-channel system capable of scanning the 
frequency range of interest. The low-band receiver is 
integrated with the system processor which is a 32 k 16- 
bit word unit with a cycle time of 1.5 us. With the com- 
prehensive antenna/receiver derived data, the pro- 
cessor can conduct DF operations and low-band 
electronic tuning is carried out directly. Preprocessor 
facilities, which convert intercepted signals into digital 
data from the central processor element, are included 
in the processor unit. A threat library is held in memory 
and is field reprogrammable. 

The AN/ALR-56C was designed to fill the same form 
and fit requirements as the ALR-56A. The three major 
components of high-band receiver, low-band receiver 
and power supply/processor were redesigned with the 
latest technology, which enables the ALR-56C to 
handle all the old threat radars, and future proposed 
threat radars. 

The ALR-56C is an advanced dual-channel, wide- 
band, agile scanning superhet receiver which provides 
radar warning, situational awareness and countermea- 
sures management. The receiver is capable of receiv- 
ing signals over a large dynamic range for analysis and 
DF measurement. Fast DF is basic to the ALR-56C con- 
cept and is performed in the hardware on an intra-pulse 
basis. In addition to the DF function, special techniques 
are used in conjunction with jammer operation to 
preclude jammer interference with RWR functions. 

Channeliser and log video amplifier outputs are ana- 
logue/digital converted and forwarded to the system’s 
advanced digital processors. The processors sort out 
non-threat and signals of no interest which might other- 
wise saturate the system in high-density environments. 
The processor also associates pulse data with emitter 
data and extracts parametric threat information. 

Processor derived data are sent, via an interface 
datalink, to the system computer located in the power 
supply. The LPP-256 computer, with its 256 k memory, 
has the capacity and speed to perform threat analysis 
and TEWS management functions in high-density 
threat environments. 

The ALR-56C has multiple precision signal sources 
within the system which provide calibration and/or BIT 
capabilities over the entire tuning range. 


Specifications 

Dimensions: 

(power supply unit) 445 x 267 x 156 mm 

(wingtip antennas) 89 diameter x 144 mm 

(fin antennas) 89 diameter x 100 mm 

(low-band antenna) 133 x 84 x 45 mm 

(high-band receiver) 241 x 187 x 202 mm 
(low-band receiver/processor) 451 x 404 x 165 mm 
(display unit) 406 x 149 x 137 mm 

(control unit) 165 x 111 x 114 mm 

(immediate action controls) 29 x 76 x 127 mm 
Weight: 63 kg total 

Power supply: 115 V AC, 400 Hz, 3 phase, 550 VA 
28 V DC, 3-7 A 
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Status 

Over 800 ALR-56C systems have been delivered to the 
US Air Force and the Royal Saudi Air Force. Current 
production orders exceed 150 systems. 

Development effort to improve system performance 
continues. Recent efforts include development and 
flight demonstration of a precision DF capability, 
advanced antennas and preprocessor development 
and development and demonstration of a new RISC 
central processor unit. 


Contractor 
Lockheed Martin Electronic Defense Systems. 


UPDATED 


AN/ALR-56M Radar Warning 
Receiver 


The AN/ALR-56M(V) is the standard US Air Force 
advanced radar warning receiver and is designed to 
meet the Year 2000 Threat Environment and Oper- 
ational Requirements. It was selected as the replace- 
ment for the AN/ALR-69 RWR and has successfully 
completed all US Government testing, and has been 
approved for full rate production. 

The system caters for high-duty factor threats, low 
probability of intercept threats, cluttered RF environ- 
ments from both onboard and offboard sources and 
ECM compatibility with other interfaced and podded 
non-interfaced systems. An internal jammer hardware 
interface is included in the production AN/ALR-56M(V). 

The advanced RWR architecture provides sensitivity 
greater than the maximum missile engagement range, 
adaptive selectivity options for threat sorting in dense 
environments, frequency agility to allow rapid adaptive 
RF scanning, measurement ability to sort and identify 
threat parameters and the throughput to handle high- 
pulse density within the required response time. The 
system interfaces to all aircraft avionics via dual redun- 
dant MIL-STD-1553B buses. One bus is for aircraft 
systems such as the INS, fire control radar and control/ 
display systems; the other is for EW system integration. 
The AN/ALR-56M can store multiple in-flight selectable 
mission data tables and supports two-level mainten- 
ance, enhanced by extensive BIT. 

The AN/ALR-56M(V) comprises four DF receivers, 
each connected to one of four high-band quadrant 
antennas, a C/D-band receiver/power supply connec- 
ted to the low-band antenna assembly and aircraft 
power source, a superhet controller and an analysis 
processor which communicates with the control panel 
and azimuth indicator and provides the two MIL- 
STD-1553B buses. The AN/ALR-56M(V) is effectively a 
time-shared fast single-channel superhet receiver for 
processing the signals intercepted by the four high- 
band antennas and the low-band antenna assembly. 
Wideband fast, frequency-agile sensitive receivers pro- 
vide intra-pulse parametric measurement capability. 
Digital signal processing and parametric screening pro- 
vide the ability to control the input to the high-speed 
CPU, resulting in unambiguous rapid threat warning, 
even when operating in the densest, most sophisti- 
cated threat environment. 


Specifications 

Dimensions: 

(analysis processor) 342.9 x 123.2 x 192.8 mm 
(superhet receiver) 254 x 152.4 x 101.6 mm 
(superhet controller) 279.4 x 228.6 x 127 mm 
(DF receiver x4) 175.3 x 156.5 x 46.7 mm 

(CD receiver/power supply) 254 x 152.4 x 105.9 mm 
(azimuth indicator) 274.3 x 82.6 x 82.6 mm 
(prime indicator/control) 101.6 x 57.1 x 57.4 mm 
(auxiliary indicator/control) 152.4 x 43.2 x 66 mm 
Weight: 

(analysis processor) 14.97 kg 

(superhet receiver) 6.8 kg 

(superhet controller) 11.79 kg 

(DF receiver x4) 2.04 kg each 

(CD receiver/power supply) 6.8 kg 

(azimuth indicator) 1.54 kg 

(prime indicator/control) 0.59 kg 

(auxiliary indicator/control) 0.59 kg 


Status 

The AN/ALR-56M is the designated advanced RWR for 
all Block 20 F-16A/Bs, Block 40 and 50 F-16C/Ds, and 
for the CV-22 and AC-130U. In addition, it is the 
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recommended replacement for the AN/ALR-69 on the 
F-4, MH-53J, C-130 SOLL, Joint STARS, A-10, 
MC-130E, EC-130 and C-141 SOLL. 

The system has been in full-rate production for the 
US Air Force since the initial $20.4 million contract in 
1988. More than 800 units have been ordered. It has 
also been selected for overseas customers, including 
Korea and Taiwan, for the F-16A/B/C/D. 

It has been evaluated in a Royal Air Force C-130 and 
has been recommended for the C-130J aircraft andasa 
key element for the Defensive Aids Subsystem in the 
UK’s Replacement Maritime Patrol Aircraft. 


Contractor 
Lockheed Martin Electronic Defense Systems. 


UPDATED 


AN/APR-38 Control Indicator Set 
for the F-4G Wild Weasel 


The Control/Indicator Set (CIS) for the US Air Force 
F-4G Wild Weasel comprises seven items in the front 
and rear cockpits. Data is assigned priorities by the cen- 
tral processor before transmission to the cockpit items. 
All displays are controlled from a special electronics 
unit and comprise a plan position indicator for each 
crewman and a panoramic analysis and homing indi- 
cator/control unit for the system operator. The remain- 
ing units are a lighting controller, system and missile 
control panel and aircraft commander’s warning panel. 
Alphanumeric displays are used to designate signals: 
‘A’ corresponds to anti-aircraft gun radar, ‘2’ to SA-2 
tracking radar and so on. The 15 highest priority threats 
are assigned and labelled and the most significant 
threat is placed within a triangular symbol. The operator 
can override this with his diamond-shaped symbol. 

Automatic weapon release is also handled by the sys- 
tem, blind attack being possible by sighting a green air- 
craft cursor on the gunsight display over a red reticle 
positioned by the threat processor. 


Status 

No longer in production. In service on the F-4G Wild 
Weasel aircraft. A performance upgrade, including 
expanded frequency coverage and processing capa- 
bility to interface with the HARM, enables the AN/ 
APR-38 to handle 1990s threats. 


Contractor 
Lockheed Martin Electronic Defense Systems. 


UPDATED 


AN/APR-43 Receiver 


The AN/APR-43 is the warning receiver developed un- 
der the Compass Sail Clockwise programme to provide 
US Navy operational tactical aircraft with threat warning 
and identification, direction-finding and approximate 
range information against pulse and CW missile radars. 
The system consists of two units weighing about 11 kg: 
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a multi-element antenna assembly and a multiband 
receiver assembly containing a crystal video receiver 
for pulse emitter detection and a superheterodyne 
receiver for CW emitters. The APR-43 directly inter- 
faces to the AN/ALR-45 and AN/ALR-45F warning 
receivers and to the defensive jammers AN/ALQ-126 
and AN/ALQ-162 to form the US Navy tactical aircraft 
ECM protection system. The APR-43 also contains 
those ALQ-162 antenna output elements required for 
CW jamming. 


Status 
In service in US Navy aircraft. Production was 
completed in 1991. 


Contractors 
Lockheed Martin Electronic Defense Systems. 
AEL Industries Inc. 


UPDATED 


DASS 2000 Defensive Aids 
Subsystem 


The DASS 2000 defensive aids subsystem is a turnkey, 
fully integrated system compatible with a wide range of 
platforms determined by customer requirements. Inter- 
active features provide the EW operator with full situ- 
ation awareness through sensor fusion and optimum 
countermeasures response using multispectral self- 
protection. This ensures platform survivability, allowing 
completion of the extended mission. 

DASS 2000 resources typically include radar warn- 
ing receiver, missile warning system, laser warning sys- 
tem, chaff/flare dispenser, electronic countermeasure 
jammer, towed radar decoy’ and __ infra-red 
countermeasures. 

DASS 2000 features a full-colour display, providing 
the EW operator with total tactical awareness. The dis- 
play provides threat assessment as well as automatic 
countermeasures response by using the defensive aids 
resources. 


Contractor 
Lockheed Martin Electronic Defense Systems. 


EW-1017 ESM System 


The EW-1017 ESM system acquires, classifies, ident- 
ifies (by emitter and platform), localises and tracks the 
movements of ships, aircraft, submarines and land- 
based sites in real time over the C- to J-bands. In 
addition, the high accuracy and resolution of recorded 
parametric measurements allows the data to be used 
for post-flight updating of the master EW database and 
for other intelligence functions. An operationally proven 
interactive display subsystem provides the operator 
with a full range of facilities to manage and optimise the 
automatic collection to achieve mission objectives. It 
also provides a readily accessible real-time emitter and 
platform library storage and analysis capability facili- 
tated by a modern data management system. In 


addition, it provides continuous visual and aural threat 
warning for self-protection. 

The capabilities of the EW-1017 are achieved by 
combining a multichannel receiver with a highly effec- 
tive antenna configuration and advanced data process- 
ing supported by a display system. The receiver system 
combines high-acquisition probability with high sensi- 
tivity, frequency accuracy and a high degree of fre- 
quency selectivity. The instantaneous bandwidth of the 
receiver is hundreds of megahertz, enabling extremely 
high probability of intercept. By means of dual-agile 
local oscillators, the broad frequency segment is instan- 
taneously tuned to any portion of the operational spec- 
trum. Separate multiband port and starboard receivers 
and antenna arrays are mounted in pods in the wing- 
tips. Wingtip location of antennas reduces aircraft 
shadowing to a minimum, permitting maximum spatial 
coverage. Specialised broadband antenna arrays are 
used to provide omnidirectional coverage with high 
direction of arrival measurement accuracy. To ensure 
sufficient processing capability in extremely dense sig- 
nal environments, an array of processors controlled by 
a dedicated high-speed executive computer processes 
the intercepted emitter transmissions. To allow the 
operator to monitor, interact with and control the sys- 
tems functions Loral provides, in some applications, a 
computer-controlled interactive display subsystem. 
Loral has, through the use of high-level software design 
tools, customised the operator interface, the controls, 
display graphics, symbology and text language for 
each aircraft application. 

For special applications the receiver portion of the 
system can be interfaced via a smart post-processor 
unit to a centralised tactical and display control system. 
The system modular design allows the basic elements 
of the EW-1017 to be applied to a large number of differ- 
ent land, sea and air applications with subsequent 
logistics support cost savings. 

A version of the EW-1017 has been developed for 
Royal Air Force Nimrod MR. Mk 2 maritime reconnais- 
sance and R signals intelligence aircraft under the des- 
ignation ARI 18240/1. This is also fitted in the seven 
Royal Air Force E-3D Sentry AWACS aircraft. 

Special wingtip pods were built by British Aerospace 
to house the 16 cavity-backed planar spiral antennas 
and the two front end receivers which constitute LRU 1. 
LRUs 2 and 3 are housed in the fuselage. These prob- 
ably include the signal processors and comparator cir- 
Cuitry, as well as providing the requisite interfaces with 
the sensor elements and receivers and the associated 
control and display facilities. There is almost certainly 
provision for integrating ESM data with information 
derived from other sources on the aircraft’s main 
tactical display system. 

The 16 antenna elements comprise two sets of eight 
high-band and eight low-band signal intercept anten- 
nas, these being arranged to produce separate fore 
and aft coverage quadrants on each side of the aircraft 
in each of the broad frequency bands covered by the 
equipment. No information has been given on the fre- 
quency limits but the system probably covers the bands 
from 2 to 18 GHz, with possible extensions to 40 GHz 
and 0.5 GHz. 


Status 

The EW-1017 system is currently operational in the 
Royal Air Force British Aerospace Nimrod MR. Mk 2, 
Boeing E3-D Sentry and the German Atlantic maritime 
patrol aircraft. 


Contractor 
Lockheed Martin Electronic Defense Systems. 


UPDATED 
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Lockheed Martin RAPPORT II equipment on the Chilean Air Force Dassault Mirage V 


RAPPORT Il ECM System 


The Rapid Alert and Programmed Power management 
Of Radar Targets (RAPPORT) is unusual, perhaps 
unique, in being an American system procured initially 
by a European customer after competitive evaluation 
and development, while not already being available off- 
the-shelf for US applications. 

RAPPORT is designed to protect aircraft against air- 
borne and ground-based radar directed weapons. The 
system continuously analyses, identifies and measures 
the bearings of threat radars and can rank up to 14.such 
threats in order of priority according to reprogram- 
mable data held in the system’s memory. An alphanu- 
meric display presents data to the pilot on the threat 
and its bearing from the aircraft, with audio alert tones. 
Automatic noise or continuous wave pulse counter- 
measures action can then be initiated. 

RAPPORT II consists of seven LRUs and associated 
receiver and jamming antennas. The LRUs comprise a 
receiver/processor, techniques generator, control and 
display unit, two dual-channel  direction-finding 
receivers and two dual-band power amplifiers. The 


system brought to ECM technology for the first time 
such features as solid-state power amplifiers and dis- 
tributed processing, but most importantly it incorpor- 
ated in the same suite of equipment both passive radar 
warning and active radar jamming functions. Such 
internal integration of tasks within the system obviated 
the need for space-consuming and expensive interface 
boxes. 


Specifications 

Volume: 0.14 m° 

Weight: 128 kg 

Digital processor: T| 2520 
Memory: 32 kbytes 

Growth flexibility: MIL-STD-1553 


Status 
In service with the Chilean Air Force Mirage V aircraft. 


No longer in production. 


Contractor 
Lockheed Martin Electronic Defense Systems. 


UPDATED 


AN/ALQ-123 Infra-Red 
Countermeasures System 


The AN/ALQ-123 infra-red jamming system is a pod- 
mounted unit with a ram-air turbine-powered generator. 
It is designed to provide protection against SA-7 
surface-to-air missiles and is suitable for Grumman A-6 
Intruder and LTV A-7 Corsair types. Tail installations in 
other US Navy types have been proposed. 

Jamming is achieved by modulating the infra-red 
source in a manner which will break missile lock. Devel- 
opment was completed in March 1973 and production 
commenced a few months later. The system is now 


used by the US Navy and several export customers. 
British Aerospace markets the system in Europe and 
the ALQ-123 is also used for protection by the Israeli air 
line, El Al. 


Specifications 

Dimensions: 2,591 (length) x 254 mm (diameter) 
Weight: 172 kg 

Reliability: 150 h MTBF 


Status 
No longer in production. In service. 


Contractor 
Lockheed Martin Electro-Optical Systems. 


UPDATED 


AN/ALQ-157 Infra-Red 
Countermeasures System 
The AN/ALQ-157 provides multiple simultaneous pro- 


tection for large heavy-lift helicopters and medium-size 
fixed-wing aircraft against SAM and AAM threats. The 
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The Lockheed Martin AN/ALQ-123 infra-red countermeasures pod on the wing of a US Navy McDonnell 
Douglas F-4 Phantom 


The AN/ALQ-157 showing the two fuselage-mounted jammer assemblies (left and right) and, in the 
centre, the power module/pilot control indicator, line filter and BITE 


system employs advanced components and micropro- 
cessor technology to allow operator jamming code 
selection and reprogrammability for future threats. The 
two fuselage-mounted synchronised jammer assem- 
blies provide continuous 360° protection against 
threats launched from any direction. The power mod- 
ule, line filter and pilot control indicator can be placed 
anywhere within the aircraft. 


Specifications 

Weight: 99.8 kg 

Power supply: 115 V AC, 3 phase, 400 Hz 
28 V DC 


Status 

In production. Loral received the initial production con- 
tract in December 1983 for systems for the US Marine 
Corps CH-46 helicopter. US and international aircraft 
equipped with the AN/ALQ-157 include the SH-3, 
CH-46, CH-47D, H-53, Lynx, C-130 and P-3C. Nearly 
700 systems have been sold worldwide. 


Contractor 
Lockheed Martin Electro-Optical Systems. 
UPDATED 


AN/ALQ-204 Matador IR 
Countermeasures System 


The AN/ALQ-204 Matador is a family of infra-red 
countermeasures systems which has 11 different 


The Lockheed Martin AN/ALQ-204 mounted on 


the fuselage of a Royal Air Force VC10 (Paul 
Jackson) 


configurations. The AN/ALQ-204 is also known as 
Matador. The system is suitable for all types of large 
transport aircraft with unsuppressed engines, one 
transmitter per engine being recommended for maxi- 
mum protection. The basic system consists of transmit- 
ters, a Controller Unit (CU), Power Supply Unit (PSU) 
and an operator’s controller. Transmitters are electroni- 
cally synchronised by the CU which controls and moni- 
tors one or two transmitters. The operator’s controller is 


common to all configurations, controls from one to. 


seven transmitters and incorporates a system status 
display. 

Each transmitter contains an IR source which 
emits pulsed radiation to combat an IR missile. 
Preprogrammed multithreat jamming codes are selec- 
table on the operator’s control unit, and all new codes 


The Lockheed Martin Challenger infra-red jammer 


can be entered as required to cope with new threats. 
Each transmitter weighs 22 kg nominal and can be 
pod-mounted for aircraft attachment. 


Status 

In production. In service on the Boeing 747 and 707, 

Lockheed L-1011 and British Aerospace VC10, BAe 

146 and Andover aircraft, and Grumman Gulfstream. 
Future applications include the Boeing E-3A, 737 and 

767, Airbus A300 and A340. 


Contractor 
Lockheed Martin Electro-Optical Systems. 
UPDATED 


Challenger IR Jammer 


A small omnidirectional IR jammer, especially suitable 
for helicopters and light aircraft, Challenger can be 
installed in fixed-aircraft apertures or deployed on 
retractable platforms. The jammer head weighs about 
9 kg and power consumption is within the range 1 to 
4 kW. The jammer assembly is driven by a compact 
controller in the aircraft. Single or dual transmitter con- 
figuration can be selected to provide 360° azimuth pro- 
tection. Challenger, an upgraded AN/ALQ-157, was 
designed to be flexible and offer a wide variety of instal- 
lation options. 


Status 
In production and in service on Lynx and UH-1 
helicopters. 


Contractor 
Lockheed Martin Electro-Optical Systems. 


UPDATED 


Defendir IR Jammer 


Defendir is a family of systems which can be used for 
small and large helicopters, as well as turbojet transport 
fixed-wing aircraft. It can be supplied in various con- 
figurations, such as an aft-mounted jammer for aft pro- 
tection, an aft-mounted jammer with side windows for 
aft and side protection, a nose-mounted jammer for 
forward protection or aft and nose jammers for all- 
round protection. 


Status 
In development. 


Contractor 
Lockheed Martin Electro-Optical Systems. 


UPDATED 


The AN/ALQ-204 infra-red countermeasures system is installed in a number of large fixed-wing aircraft 


AN/TLQ-17A Countermeasures 
Set 


The modular AN/TLQ-17A is an advanced tactical com- 
munications countermeasures set developed for the 
US Army. It is configurable to meet user requirements 
for a number of host platforms including helicopters. 
The AN/TLQ-17A incorporates computer-controlled 
search, surveillance and jamming in the HF and VHF 
ranges, microprocessor technology for advanced EW 


applications, 
maintenance. 


BITE and modularity for ease of 


Specifications 

Frequency: 

(band 1) 1.5-20 MHz 

(band 2) 20-80 MHz 

Operating modes: search/lockout, priority search/ 
lock on, monitor/automatic and scan band sectors 
Effective radiated power: 10-550 W 
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Receiver tuning time: 1 ms 
Preselected frequencies: 255 
Reliability: 400 h MTBF 


Contractor 
Lockheed Martin Fairchild Systems. 


UPDATED 


AN/ALR-47 Radar Homing and 
Warning System 


Developed for the US Navy Lockheed S-3A Viking ASW 
carrier-borne aircraft, the AN/ALR-47 is a comprehen- 
sive passive electronic warfare system which uses four 
cavity-backed planar spiral antennas in each wingtip. 
The aerials are orthogonally directed to enhance mono- 
pulse direction-finding, ensuring that threat direction is 
measured very accurately. Associated with them are 
twin, highly sensitive, narrowband receivers and a com- 
prehensive processor. Manual or automatic system 
operation is possible, control being exercised over fre- 
quency band limits, speed of tuning and signal selec- 
tion. The processor indicates the frequency scanning 
limits, scan speed, pulse length, pulse repetition 
frequency and bearing limits of any detected radar 
transmissions. 


Status 

No longer in production. In service on Canadian Forces 
CP-140 Auroras, in which application it is designated 
ALR-502, and formerly in the S-3A. In the S-3A it has 
been replaced by the AN/ALR-76 as part of the avionics 
upgrade which denotes the S-3B version. 


Contractor 
Lockheed Martin Federal Systems. 
UPDATED 


AN/ALR-76 ESM System 


The AN/ALR-76 is a form, fit and function replacement 
for the ALR-47 and is part of the Weapons Systems 
Improvement Program (WSIP) for the Lockheed S-3B 
ASW aircraft. Compared with the ALR-47 the ALR-76 
has an extended frequency range and improved capa- 
bilities which include the automatic classification and 
location of emitters. The ALR-76 utilises VLSI tech- 
nology and is of modular construction to facilitate 
future growth. 


Specifications 
Weight: 61 kg 


Status 

The AN/ALR-76 is in full production for the US Navy 
S-3B weapons system improvement programme, as 
well as the EP-3E and ES-3A electronic reconnaissance 
aircraft. It is also installed on the Canadian EST 
Challenger aircraft. 


Contractor 
Lockheed Martin Federal Systems. 
UPDATED 


The F-4G Wild Weasel carries Lockheed Martin AN/APR-38/47 radar warning equipment 


AN/APR-38/47 Radar Warning 
Receiver 


Lockheed Martin supplies radar warning receiver 
equipment used in the AN/APR-38/47 electronic 
surveillance measures system installed in US Air 
Force McDonnell Douglas F-4G Wild Weasel aircraft. 
Details of the system are given in the McDonnell 
Douglas entry. 


Status 
No longer in production. 


Contractor 
Lockheed Martin Federal Systems. 
UPDATED 


AN/APR-48A Radar Frequency 
Interferometer 


THe AN/APR-48A Radar Frequency Interferometer 
(RFI) is designed to minimise target acquisition and 
platform exposure times and operates in conjunction 
with radar and electro-optical sensors to extend the 
useful range, decrease acquisition time and provide 
positive identification. It provides high sensitivity and 
precision sensor cueing in a lightweight and modular 
configuration suitable for both airborne and ground 
platforms. Weight of the system on the AH-64D Long- 
bow Apache is 14.5 kg, including the antenna and 
receiver. The system can be packaged as a single LRU 
or multiple LRUs to meet platform requirements. 
Expansion modules will allow growth to millimetric- 
wave capabilities. 

The RFI system design incorporates a four-element 
interferometer coupled with a three-channel phase 
receiver. A four-element coarse DF array is used 
for initial signal acquisition. When a fine DF measure- 
ment is required, a four-element, long baseline 


interferometer is used which is said to provide a DF 
accuracy of better than 1°. The receiver is a full four- 
channel amplitude and three-channel phase measuring 
unit. 

The signal parameter measurement function 
includes analogue video and IF circuits for measuring 
the signal amplitudes, radio frequency and interfer- 
ometer phases. The digital processing is carried out in 
the processor which sorts the incoming pulses, com- 
putes DF, characterises and identifies emitters and 
determines threat priority. 


Status 

The AN/APR-48A has been developed for the US Army 
AH-64D Longbow Apache and OH-58D Kiowa 
helicopters. Currently in production for the AH-64D. 


Contractor 
Lockheed Martin Federal Systems. 


UPDATED 


Intelligence and Electronic 
Warfare Common Sensor (IEWCS) 


Lockheed Martin Federal Systems, will provide the US 
Army’s IEWCS system under a 5 year contract worth 
$276.5 M. Lockheed Martin Federal Systems, with its 
major subcontractors including Condor Systems and 
Sanders, will initially integrate the system aboard 
HMMWYV trucks and EH-60L helicopters. 


Status 
Development. 


Contractor 
Lockheed Martin Federal Systems. 


NEW ENTRY 


AN/AAR-47 Missile Warning Set 


The AN/AAR-47 missile warning set detects the plume 
of approaching surface-to-air missiles and gives the 
pilot an indication of range and bearing. Decoy sys- 
tems, such as the AN/ALE-39 flare/chaff dispenser, 
can be automatically triggered and the system is also 
compatible with the AN/APR-39A radar warning 
receiver. 

The feasibility of such a warning system was first 
demonstrated by Loral in December 1977 and, follow- 
ing development of the AAR-46 system in 1979, full- 
scale development of the AAR-47 started in March 
1983. The AAR-47 is small, needs no cryogenic cooling 
and has an MTBF of 1,500 hours. 

The system consists of six sensors, a central 
processor and a control indicator. The sensors are 


hard-mounted on the skin of the aircraft and provide full 
coverage, with overlap to protect against blanking. The 
complete system weighs only 18.2 kg. Within 30 sec- 
onds of electrical power a self-initiated BIT programme 
is completed and the system is operational with no 
in-flight down time for recalibration. The processor 
analyses the data from each sensor independently and 
as a group, and automatically deploys the appropriate 
countermeasures. In the case of a flare failure, the 
AAR-47 automatically commands a second flare. 

Multidirectional threats are automatically analysed 
and prioritised for countermeasures sequencing. The 
control indicator displays the incoming direction of the 
highest priority threat for tactical manoeuvres. 

A shorter sensor has been developed for use in 
locations, such as the F-16 fuselage, where depth is 
limited. 


Specifications 

Dimensions: 

(sensor) 120 x 200 mm 

(processor) 203 x 257 x 204 mm 
Weight: 

(4 sensor system) 14 kg 

(sensor) each 1.5 kg 

(processor) 7.9 kg 

Power supply: 

(4 sensor system) 28 V DC, 75 W 

(4 W per sensor, 59 W for processor) 
Coverage: 360° azimuth (given by 6 sensors) 


Status 

Lockheed Martin has built over 250 AN/AAR-47 sys- 
tems. It is installed on transport aircraft and helicopters 
operated by Australia, Canada, the UK and the USA. 
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In October 1995 Lockheed Martin was awarded a 
production contract for 127 systems, with options lead- 
ing to in excess of 1,100 systems. 


Contractor 
Lockheed Martin IR Imaging Systems. 


UPDATED 


Passive Missile Warning Set 


The Passive Missile Warning Set is designed for the 
C-130 to detect potential missile threats. It discrimi- 
nates against false targets, declares the approaching 
missile threat when this is within the optimum coun- 
termeasure interval and sends a signal to the coun- 
termeasures dispenser. The system is totally passive, 
requiring only the EO signature from the missile plume. 
Non-threat false alarms are eliminated by EO spectral 
selection and signal processing algorithms. 

The four sensors are hard-mounted on the aircraft 
skin, to provide 360° horizontal coverage. These are 
wide field of view staring EO receivers that collect in- 
band radiation and convert it to electrical signals. Back- 
ground clutter is rejected spectrally. The signal pro- 
cessor receives the signals from the four sensors and 
uses temporal algorithms to distinguish threats from 
non-threat or false signals. There are no moving parts in 
the sensors or the signal processor and no cooling air is 
required. The pilot control indicator contains BIT 


‘initiation plus a quadrant threat indicator. 


Contractor 
Lockheed Martin IR Imaging Systems. 


UPDATED 


The Lockheed Martin AN/AAR-47 missile warning 
set 


AN/ALE-39 Chaff Dispenser 


The AN/ALE-39 chaff dispenser accommodates three 
types of payload: chaff, infra-red flares and expendable 
jammers. Cartridges are loaded in groups of 10 up to 
the normal system capacity of 60 (expansible to 300). 
Each cartridge is 36 mm in diameter and 147 mm in 
length. A typical payload would be RR-129 chaff car- 
tridges, Mk46 Mod 1C or MJU-8/B flares and 
AM-6988A POET expendable jammers. The ALE-39 will 


also be able to dispense the generic expendable, 
GEN-X, developed by Texas Instruments. 


Status 
The AN/ALE-39 is in service on most US Navy aircraft. 


Contractor 
Lockheed Martin Tactical Defense Systems. 


UPDATED 


The US Marine Corps AV-8B can carry the Lock- 
heed Martin AN/ALE-39 chaff dispenser 


ZS-1910 ECM System 


The ZS-1910 is a communications intercept, direction- 
finding and jamming system. It covers the 20 MHz to 
1 GHz frequency range and is suitable for installation 
on small and large fixed-wing aircraft and helicopters. 
The system is software-based, using a ruggedised 
PC-based microcomputer, dual-channel receiver, fast 
switching synthesised exciter and solid-state power 
amplifier. It uses an advanced correlative interfer- 
ometer DF technique combined with software-based 


signal processing to provide a high probability of inter- 
cept with a low false alarm rate during passive 
operations. 

In the active mode of operation the ZS-1910 provides 
for the disruption and denial of enemy communication 
links on several different frequencies simultaneously. 
The system effective radiated power is sufficient to 
permit aircraft operation at considerable standoff 
distances. 

System operation is automatic under the menu- 
driven tasking and control of the single system 


operator. It allows the operator to search and establish 
a qualified target list according to the frequency 
and direction of arrival, and to direct the ECM asset in 
accordance with the target list on a prioritised basis. 


Status 
In production. 


Contractor 
Lucas Zeta Inc. 


AN/ALE-29A/29B System 


The AN/ALE-29A countermeasures dispensing equip- 
ment is used on tactical aircraft for the controlled ejec- 
tion of chaff and IR decoy flares as a means of 
self-defence against radar-directed and IR homing 
missiles. The equipment comprises a programmer, two 
sequencer switches, two dispensers each consisting of 
a block and printed circuit board, two dispenser hous- 
ings and interconnecting cable. The ALE-29A system 
carries 30 chaff cartridges or IR flares per dispenser. 
RR-129 and RR-144 chaff cartridges and Mk 46 and 
Mk 47 IR flares are used. 

The programmer is normally located in the aircraft 
cockpit and carries the necessary information for selec- 
tion of dispensing patterns, timing sequences and so 
on. An optional feature is a dual-channel programmer 
which allows the simultaneous dispensing of chaff and 
flares via separate programmes. 

The AN/ALE-29B is an improved version allowing 
greater payload flexibility. 

The AN/ALE-29 system can be interfaced with threat 
warning devices and forms part of the tactical jamming 
system on the US Navy EA-6B Prowler aircraft. 


Status 
Operational on US Navy EA-6B Prowler aircraft. 


Contractor 
Lundy Electronics and Systems Inc. 


VERIFIED 


AN/ALE-43 Chaff Cutter/ 
Dispenser Pod 


The AN/ALE-43 is a high-capacity chaff system which 
holds rolls of chaff material and cuts it to the appropri- 
ate dipole length during operation. Lundy claims to 
have overcome the difficulties associated with past 
chaff cutters by developing a unique chaff roving 
supply system. 

The system has a chaff roving hopper behind which 
is the chaff cutter. A remote processor controls 
operation of the cutter. 

Chaff is drawn simultaneously from up to nine chaff 
roving packages in the hopper. Each roving package 
passes through a guide tube which terminates at draw 
rollers and a Cutting roller. As dipole lengths are cut, 
they are discharged into a turbulent airflow and distrib- 
uted efficiently behind the pod. Each cutter assembly 
consists of a drive motor, clutch/brake unit and three 
indexing cutting rollers, the latter embodying blades 
which yield specific combinations of dipole lengths. 


The system can be podded or mounted internally. It 
is frequently used as a training aid, but its primary war- 
time functions would be for anti-ship missile defence, 
area saturation operations over battlefields, corridor 
seeding and aircraft self-protection. 


Specifications 

Podded version 

Dimensions: 3,370 (length) x 480 mm (diameter) 
Weight: 

(empty) 139 kg 

(loaded) 284 kg 

Chaff payload: 8 x RR-179 roving packages 
Max dispensing rate: 7.2 x 10° dipole in/s 


Internal version 

Weight: 

(basic) 37 kg 

(max loaded) 191 kg 

Chaff payload: 9 x RR-179 roving packages 
Max dispensing rate: 8.1 x 10° dipole in/s 


Common characteristics 

Power supply: 115 V AC, 400 Hz, 1.7 kVA 

28 V DC, 2.5A 

Max continuous dispense time: 11 min 
On-time: select 1-9 s in 1 s steps or continuous 


Off-time: select 1-9 s in 1s steps 
Altitude: 0-50,000 ft 


Status 

In production. The podded version can fit a variety of 
standard pylon attachments and is used on the Boeing 
B-52, Northrop Grumman EA-6B Prowler, McDonnell 
Douglas F-4 Phantom and EA-4A Skyhawk. Internally 
mounted versions have been used on the McDonnell 
Douglas ERA-3B Skywarrior and Boeing NKC-135. 


Contractor 
Lundy Electronics and Systems Inc. 


VERIFIED 


AN/ALE-44 Dispenser Pod 


The AN/ALE-44 is a chaff or flare dispenser system suit- 
able for supersonic aircraft which is usually installed as 
a two-pod system with a control unit in the cockpit. 
Each pod houses two dispenser modules and a 
sequencer. The pods are lightweight units which can 
be installed on wingtip, underwing or underfuselage 
store locations. They have dual-channel dispensing 
capability and can be quickly reloaded with RR-129 
chaff or Mk 46 infra-red flare cartridges. The cockpit 
unit permits selection of burst rates, burst interval and 
units per burst. Flares and chaff can be dispensed 
simultaneously. 


Specifications 

Dimensions: 

2,060 (length) x 110 x 180 mm (section) 
Weight: 

(empty) 13.6 kg 

(with 32 chaff cartridges) 19.9 kg 

(with 32 flare cartridges) 22.6 kg 
(control unit) 1.1 kg 

Modes: 1 or 2 units per burst 
Programmes: 1, 2, 4, 8 or continuous bursts 
Rate: 4, 2, 1 or % bursts/s 


Status 
In production. 


Contractor 
Lundy Electronics and Systems Inc. 


VERIFIED 


Countermeasure System 


A recent development has been a 14-cartridge chaff/ 
flare dispenser which can be accommodated on vir- 
tually any surface by using a contoured mounting plate. 
Aircraft countermeasure loads can be tailored to 


missions by using different numbers of dispensers, and 
chaff cartridge capacity is claimed to be adequate to 
protect aircraft such as Lockheed F-16 and McDonnell 
Douglas F-4 Phantom against radars in the E- to 
J-bands within 2 seconds of ejection. 


Specifications 

Dispenser 

Dimensions: 710 x 130 x 150 mm 
Weight: 14.2 kg with flares 


Cartridge 

Dimensions: 127 (length) x 40 mm (diameter) 
Weight: 

(I/R) 0.32 kg 

(chaff) 0.3 kg 

Flare: 15 kW output, 2-5 m range 

Chaff: radar cross-section of 20 m? within 1-2s of 
ejection 


Status 
Under development. 


Contractor 
Lundy Electronics and Systems Inc. 


VERIFIED 


FAC Dispenser 


The Lundy FAC countermeasures dispenser is a com- 
pact lightweight system which fires both chaff and 
flares. Designed for the US Air Force to dispense the 
percussion-initiated Mk 50 flare, the FAC dispenser has 
been successfully flight-tested on Cessna O-2 aircraft 
and Bell UH-1 helicopters. 

To augment its operational usefulness, Lundy has 
developed and flight-tested a percussion-initiated chaff 
unit which is compatible with the FAC dispensing 
mechanism. The chaff unit provides effective protec- 
tion against known radar-controlled threats operating in 
the 3 to 16 GHz frequency range. 

The basic FAC system contains a cockpit control/ 
display unit, two payload modules and two firing mech- 
anisms. A cascade feature in the control circuitry allows 
any number of dispenser assemblies to be added to the 
basic system. The payload module holds 20 chaff units 
or flares interchangeably and is removed for loading 
from the aircraft during ground operations. The FAC 
dispenser is configured for both internal and external 
mounting. 

Although primarily developed for use with forward air 
control aircraft types, the FAC dispenser can be used to 
fire any 40 mm munitions from air or land vehicles. 


Contractor 
Lundy Electronics and Systems Inc. 
VERIFIED 
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Mini-Chaff Cutter 


The mini-chaff cutter cuts chaff dipoles in flight to pro- 
vide flexible chaff size. It can be used on a variety of 
platforms and configurations, such as small and large 
fixed-wing aircraft and helicopters or UAVs, with inter- 
nal or pod mounting, and on ground vehicles. Based on 
AN/ALE-47(V) technology, the mini-chaff cutter is a low- 
cost replacement for AN/ALE-39/40 chaff dispensers. 
It is claimed that the cutter can generate, in a very short 
burst, chaff equivalent to the dispensing of three 
RR-129 cartridges. 

The mini-chaff cutter features: threat adaptable cut- 
ter rollers, used to determine the length of chaff 
dipoles, to cover frequencies from 1 to 100 GHz; is eas- 
ily replaceable to counter changing threats; low 
dispenser and payload cost; enhanced break lock ca- 
pability, with up to six times increase in effective chaff 
use compared to standard pyrotechnic self-protection 
dispensers and a reduced weight of 11 kg including a 
self-contained payload package sufficient for 60 break 
lock events. The system has flexible payloads including 
economic self-contained 0.5 kg mini-roving bundles in 
standard throwaway flight line replaceable packages, a 
standard, separately located 18 kg RR-179/AL roving 
bundle for high-volume chaff requirements and variable 
chaff fibre count for specific mission requirements. The 
mini-chaff cutter enhances survivability by increasing 
chaff capacity to allow for greater flare carriage. There 
is no ejection of plastic parts and the device emits no 
pyrotechnic flash to disclose position during night 
operations. 


Contractor 
Lundy Electronics and Systems Inc. 


VERIFIED 


Supersonic Countermeasure Pod 


The supersonic countermeasure pod is suitable for a 
wide range of strike aircraft. It comprises a control unit 
and two dispensing pods, each pod holding two dis- 
pensing modules and a sequencer. Total system 
capacity is 64 RR-129 chaff dispensers or Mk 46 infra- 
red flare cartridges. Flight qualified for supersonic 
flight, and with a low frontal area, the system is 
marketed as being suitable for installation in a pod or 
on a pylon. The control unit permits selection of burst 
rate, burst interval and units per burst. Specification is 
identical to the Lundy AN/ALE-44 unit. 


Status 
In development. 


Contractor 
Lundy Electronics and Systems Inc. 
VERIFIED 


AN/ALQ-108 IFF Jamming Pod 


The AN/ALQ-108 jamming pod is used in the US Navy’s 
Northrop Grumman E-2C Hawkeye, Lockheed EP-3A 
Aries and S-3A Viking types, and some German Air 
Force McDonnell Douglas F-4 Phantoms, to improve 
survivability in ASW and ELINT operations by jamming 
IFF transmissions. 


Status 
Production of about 300 sets is reported. 


Contractor 
Magnavox Electronic Systems Company. 
(A Hughes Aircraft Company). 
UPDATED 


AN/ALQ-128 Threat Warning 
Receiver 


The AN/ALQ-128 is the standard threat warning 
receiver on the US Air Force’s McDonnell Douglas 
F-15 aircraft, forming part of the Tactical Electronic 
Warning System (TEWS) with the ALR-56, ALE-45 
and ALQ-135 systems. The ALQ-128 has been in 
production since 1980. Little is Known about this sys- 
tem’s performance; it possibly provides coverage of the 


US Navy Grumman F-14 Tomcats have Magnavox AN/ALR-50 radar warning receivers 


higher frequency bands above the J-band limit of the 
ALR-56. 


Status 
In production and in service on the US Air Force F-15. 


Contractor 
Magnavox Electronic Systems Company. 
(A Hughes Aircraft Company). 
UPDATED 


AN/ALR-50 Radar Warning 
Receiver 


The AN/ALR-50 was part of a very substantial US Navy 
programme throughout the early 1970s with as many as 
800 units being ordered in 1972. 


Status 
At least 1,300 sets were delivered to the US Navy and 
used on Douglas A-4 Skyhawk, Northrop Grumman 
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EA-6A Intruder and EA-6B Prowler, LTV A-7 Corsair, 
F-8J/RF-8G Crusader, McDonnell Douglas RF-4B/F-4N 
Phantom, Northrop Grumman F-14 Tomcat and North 


American RA-5G Vigilante. The AN/ALR-5S0 is no longer 
in production. 


Contractor 
Magnavox Electronic Systems Company. 
(A Hughes Aircraft Company). 
UPDATED 


AN/ALQ-76 Jamming Pod 


The AN/ALQ-76 jamming pod was derived from the ear- 
lier AN/ALQ-31 and is part of the AN/ALQ-99 system. It 
is a podded unit which is superseding older types of 
noise and deception jamming systems. McDonnell 
Douglas undertook design for the US Navy and was 
awarded prime contractor status, although develop- 
ment and production is with Raytheon. Operating 
frequencies are between 2 and 8 GHz. 


Status 

In service. Some 650 pods will be supplied for use on 
Northrop Grumman A-6A Intruder, EA-6B Prowler and 
Douglas A-4E Skyhawk aircraft. 


Contractor 
McDonnell Douglas Aerospace. 
VERIFIED 


F-4G Wild Weasel Electronic 
Warfare Aircraft 


The F-4G Wild Weasel, with the EF-111A, are the US Air 
Force’s primary aircraft dedicated to the role of 
Suppression of Enemy Air Defences (SEAD). 

The F-4G primary attack weapon is the AN/AGM-88A 
High speed Anti-Radiation Missile (HARM), which uses 
the AN/APR-38/47 as its main targeting system. 

The F-4G was developed from the F-4E. The first two 
aircraft were flown in operational tests during 1977, and 
the first F-4G was delivered in 1978. Approximately 50 
aircraft were converted, the last aircraft being delivered 
in 1982. 

The primary sensor for the F-4G was the AN/APR-38. 
A special antenna fit was developed, having 56 separ- 
ate antennas. The received data is processed, together 
with aircraft navigation data, to compute the exact pos- 
ition of target radars, and optimum targeting data for 


HARM launch. The AN/APR-38 system has been 
upgraded, and the present targeting system is 
designated AN/APR-38/47. 

The F-4G also carries A/ALQ-119/131 self-protection 
pods, and AN/ALE-40 chaff/flare dispensers. 


Status 

In service. The USAF still operates approximately 40 
F-4G aircraft, and although they are still the USAF’s pri- 
mary tactical SEAD aircraft, they are obsolescent. More 
than 100 USAF Block 50/52 F-16s are being converted 
to the SEAD role, with addition of the Texas Instruments 
HARM Targeting System (HTS) (AN/ASQ-213) as main 
sensor, and HARM as primary weapon. 


Contractor 
McDonnell Douglas Aerospace. 


UPDATED 


AN/ALQ-122 ECM System 


The AN/ALQ-122 is the power-managed radar jamming 
system in use on the B-52 bomber. The equipment 
searches for, acquires and tracks radar threat signals, 
and generates narrowband, low-duty cycle ECM signals 


to deny range and azimuth to enemy radars. Signals are 
linear amplified by solid-state amplifiers in the aircraft. 


Status 
In operational use on B-52 aircraft. An advanced 
mixed-mode deception jammer is reported to be in 


development by Motorola for the US Air Force based on 
work on this equipment and the Westinghouse AN/ 
ALQ-131(V) ECM pod. 


Contractor 
Motorola Government & Systems Technology Division. 


Airborne Radar Jamming System 


The Airborne Radar Jamming System (ARUS) is a high- 
power standoff jammer intended to be used against air 
defence, surveillance and target acquisition radars. It is 
designed to be carried in a helicopter, such as the 
UH-60 Black Hawk, and would be deployed behind 
forward troop positions. 


The technology employed in the ARJS is based on 
the AN/ALQ-99 jamming system used by the US Navy 
in its EA-6B aircraft and the US Air Force in its 
EF-111As. This provides detection of a threat signal, 
location of the emitter, comparison against a threat 
library held in the system’s computer and transmission 
of a jamming signal. 


Status 
In development. 


Contractor 
Northrop Grumman Corporation. 


AN/AAQ-8(V) (QRC 84-02) Infra- 
Red Countermeasures Pod 


The AN/AAQ-8(V) is a multithreat infra-red countermea- 
sures system capable of operating in a supersonic 
environment. This pod is a second-generation system 
updated to meet new and continuing threats, and has 
been extensively deployed. The pod can be configured 
with a ram-air turbine, allowing protection independent 
of aircraft power and cooling resources. 


Specifications 

Dimensions: 2,290 (length) x 254 mm (diameter) 
Weight: 

(AAQ-8(V1)) 107 kg 

(AAQ-8(V2)) 120 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 4 kVA 
28 V DC, 20 W 


Status 
In service on fixed-wing combat and transport aircraft 
including: A-7, C-130, F-4, F-5E and Mirage F-1C. 


Contractor 
Northrop Grumman Corporation. 


UPDATED 


AN/ALQ-135 Jamming System 


The ALQ-135 Internal Countermeasures Set (ICS) is a 
component of the Tactical Electronic Warfare System 
(TEWS) for the US Air Force F-15; it is installed in vari- 
ous configurations in the F-15A, C, D and E variants and 
operates with the AN/ALR-56 radar warning system 
and the AN/ALQ-45 countermeasures dispenser. 

The AN/ALQ-135 is an advanced jamming system 
which uses high-powered transmitters. All equipment is 
mounted internally and jamming system management 
is self-contained in the F-15C, D and E. 


The Northrop Grumman AN/ALQ-135 jamming system is carried internally in the F-15 


The basic ALQ-135 consists of seven LRUs plus 
appropriate waveguides and antennas. Three LRUs are 
control oscillators and four are amplifiers. Over the 
years the system has continued to evolve along with the 
Capabilities of the aircraft and changes in the threat. 
While maintaining commonality with the original system 
and support electronics, the AN/ALQ-135 has been 
updated to include full band coverage and extremely 
effective technique flexibility. 

For installation in the two-seat F-15E the frequency 
range of the system has been expanded by the addition 
of a Band 3 transmitter/receiver/processor and power 
amplifier for the aft radiating antenna. Bands 1 and 2 
have individual jammers in older F-15s, but in the E 
variant they are combined into a ‘Band 1.5’ broadband 
jammer. Four extra LRUs are added to the system. 


Status 
In service with F-15. 


Contractor 
Northrop Grumman Corporation. 


UPDATED 


AN/ALQ-155(V) B-52 Power 
Management System 


The AN/ALQ-155(V) countermeasures power manage- 
ment system forms part of the upgrading programme to 
improve the defensive avionics of the USAF’s B-52 air- 
craft. It provides integral set on receivers for each jam- 
ming transmitter, plus increased effective radiated 
power density through accurate frequency set on. The 
system is a power management evolution for the 
ALT-28(V) active ECM set providing automated hand- 
off from the ALR-46 radar warning receiver with near- 
instantaneous jammer response. It is computer- 


managed and field-programmable. The system con- 
tains automatic frequency control in all modes and a 
wide variety of ECM techniques that are automated, 
semi-automated or manual. A 12-transmitter upload 
capability is provided. 

A variety of improvements is incorporated in the 
ALQ-155(V) including frequency agility against multiple 
threats, pulse repetition interval trackers, cover pulse 
jamming techniques, false target generation through 
pseudo-random noise, coherent and incoherent jam- 
ming and downlink jamming. It has a hybrid IFM 
receiver and central receiver capability, programmable 
noise optimisation, increased pulse-up power for CW to 
pulse operations, electronically steerable antenna 
system compatibility and compatibility with the 
AN/ALQ-117 deception |/J-band jammer. 


Status 
Production complete. About 300 ALQ-155s were 
produced. 


Contractor 
Northrop Grumman Corporation. 
UPDATED 


AN/ALQ-162 ESM Jammer 


Development of the ALQ-162 was started in 1979 under 
contract to the US Navy; the US Army later joined the 
programme. It is a small, reprogrammable radar jam- 
ming system which can be supplied with its own 
receiver/ESM management processor, or made com- 
patible with many existing types of radar warning 
receiver processor systems. Internal or podded instal- 
lations are proposed and are to be integrated with the 
AN/APR-43 Compass Sail/Clockwise RWR. The sys- 
tem makes use of advanced jamming techniques, is 
software-programmable to meet new threats and 
includes built-in test devices to increase maintainability. 
It can operate autonomously using its own receiver/ 
processor, in a stand-alone capacity or in conjunction 
with a variety of onboard radar warning receivers. Its 
reprogrammability provides the flexibility to accommo- 
date a unique or rapidly changing threat environment. 

The AN/ALQ-162 is claimed to use advanced jam- 
ming techniques and probably has dual-channel 
pulsed/continuous wave transmitter elements. A repro- 
grammable threat library/techniques generator system 
can be provided. The receiver/processor and power 
supply/transmitter units are built as two separate items 
but they may be installed as a single unit. 

ALQ-162 is fully integrated with the following sys- 
tems: radar warning receivers (AN/APR-39, -43, -45, 
-46, -66, -67 AND -69); pulse jammers (AN/ALQ-126 
(A and B) and AN/ALQ-136); CM dispensers (AN/ 
ALE-36, -40 and M-130). 

The first pair of export orders for ALQ-162 was 
announced in September 1984. Some 150 sets were 
built for Canadian Forces McDonnell Douglas CF-18s 
and for Danish Air Force Saab F-35 Draken and Lock- 
heed F-16 aircraft. In the Canadian aircraft the system 
operates in conjunction with AN/ALQ-126B pulse jam- 
mers to confer an all-threats capability similar to that 
planned for US Navy tactical aircraft. 

The AN/ALQ-162 pulse Doppler upgrade, also 
known as Shadowbox II, has advanced pulse Doppler 
capabilities, to counter emerging threats and provide 
increased aircraft survivability. 


Specifications 

Dimensions: 160 x 182 x 419 mm 

Weight: 18 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 500 W 
Heat dissipated: 426 W 

Reliability: 335 h MTBF demonstrated 


Status 
Current installations include US Navy LTV A-7E, 
McDonnell Douglas A-4M, RF-4B and F-4S and AV-8B; 
US Army’s Bell EH-1, Sikorsky EH-60, Grumman OV-1D 
and RV-1D; Beechcraft RC-12D and RU-21; and 
NATO’s McDonnell Douglas CF-18 and EF-18, Lock- 
heed C-130 and F-16 and Saab F-35 Draken. 

Initial development of the pulse Doppler upgrade, 
Shadowbox ll, is complete. Production units and retrofit 
kits will be available from 1996. 


Contractor 
Northrop Grumman Corporation. 
UPDATED 
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Northrop Grumman AN/ALQ-162 units equip a number of aircraft including US Navy A-7s 


AN/APR-50 Defensive 
Management Suite 


AN/APR-50 is the US Air Force designation for the 
ZSR-63 ESM suite and radar warning receiver for the 
B-2 aircraft. The system is classified and very few tech- 
nical details have been released. It would appear, how- 
ever, that the complete installation consists of a 
number of antennas feeding nine radio frequency front 
ends to detect and analyse a wide variety of signals: It is 
assumed that each of the front ends is tuned to a differ- 
ent part of the frequency spectrum. Five receivers 
receive the outputs of the front ends and pass these to 
the processor. The APR-50 is believed to be linked to 
the ZSR-62 system, a classified part of the B-2 defens- 
ive management suite in development by Northrop 
Grumman which empioys advanced concepts in EW 
technology. 


Status 

In January 1993 Northrop Grumman was awarded a 
$117 million contract to continue development of the 
AN/APR-50. Northrop Grumman was also awarded 
$53.9 million to carry on with ESM development, includ- 
ing extension of the frequency range. It is believed that 
this originally was for Band 2 and the extension was to 
cover Band 4 from 500 MHz to 1 GHz. 


Contractor 
Northrop Grumman Corporation. 


UPDATED 


EA-6B Prowler Electronic Warfare 
Aircraft 


The EA-6B Prowler is a dedicated EW variant of the US 
Navy Northrop Grumman A-6 Intruder and has been in 
low-volume production since the late 1960s. The Prow- 
ler’s primary mission is to protect surface vessels and 
aircraft by jamming hostile radars and communi- 
cations. Secondary missions include electronic surveil- 
lance, anti-ship missile defence and training for the 
radar operators of ships and aircraft. The bulged fairing 
on the tailfin encloses sensitive surveillance receivers 
that can detect radars at long range. 

The Northrop Grumman EA-6B aircraft has a 
four-man crew of one pilot and three electronic 


countermeasure officers and has less automation than 
the larger EF-111A with its two-man crew. It is designed 
specifically to meet US Navy mission requirements and 
carries much of its jamming equipment in up to five 
pods attached to the fuselage and wing pylons. Princi- 
pal EW systems are the Lundy AN/ALE-29A chaff and 
flare dispenser and the AIL AN/ALQ-99 tactical jam- 
ming system. The ALQ-99 has 10 times the jamming 
power of previous systems according to Northrop 
Grumman. Each pod is equipped to jam one of seven 
frequency bands and the aircraft can carry combi- 
nations of pods and fuel tanks, depending on the mis- 
sion. Emitter information is fed to a central digital 
computer that processes data for display or recording. 
Detection, identification, direction-finding and acti- 
vation of the jammer system can be accomplished 
manually or automatically. 

The EA-6B has been the subject of several improve- 
ment programmes. The EA-6B EXCAP (EXpanded CA- 
Pability) was the first, being delivered in 1973. This 
aircraft featured updated EW equipment to meet threat 
emissions in six frequency bands. Then followed the 
EA-6B ICAP (Increased CAPability) in mid-1976, with 
shorter processing times, new multiformat displays and 
improved communication, navigation and IFF 
equipment. 

The EA-6B ICAP 2 was a further improvement, in 
which the exciters mounted in the external pods can 
now jam two different frequency bands simultaneously. 
The core capacity of the AN/AYK-14 computer has 
been increased and the system can now act in concert 
with equipment on other Prowlers so that three aircraft 
can together mount a co-ordinated countermeasures 
mission. The first ICAP 2 aircraft was handed over to the 
US Navy in April 1984. Grumman has built 40 EA-6B 
ICAP 2s and will probably modify a further 15 earlier 
versions. 

The EA-6B ADVCAP (ADVanced CAPability) was 
launched by the US Navy in late 1982 with a contract to 
Northrop Grumman. A substantial part of the work was 
conducted by Litton Amecom which developed the 
OR-262 receiver/processor system based on the AN/ 
ALR-73 passive detection system in the US Navy North- 
rop Grumman E-2C Hawkeye aircraft. Out of 130 
EA-6Bs, 105 are to be remanufactured, to extend 
the service life of the aircraft to 2020. The programme 
will include an avionics upgrade with new HUD, multi- 
function displays, GPS receiver, replacement of the 
Control Data XN-4 central computer with dual XN-8, 


The US Navy Northrop Grumman EA-6B Prowler is scheduled to remain in service until 2020 
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replacement of the tape recorder with a disk-based sys- 
tem and modifications to the Norden AN/APS-130 
radar. 

Developments of the mission equipment include up- 
grading the Litton Amecom receiver/processor group 
to enhance passive detection, improving the active por- 
tion of the AN/ALQ-99 jamming system and replace- 
ment of the AN/ALQ-92 with the Lockheed Sanders 
AN/ALQ-149 communications/radar jammer. 


Status 
DoD has decided that the EF-111A is to be phased out, 
and that Prowler is to undertake all Navy, Air Force and 
Army non-lethal Suppression of Enemy Air Defences 
(SEAD) missions. Prowler is to be further upgraded to 
meet this multiservice escort and stand-off jammer role. 
The US Navy are currently carrying out an enhance- 
ment program called Improved CAPabilities Ill (ICAP 
Ill), which would first fill holes in the Prowler’s jamming 
spectrum, then upgrade the receiver/processor group 
and finally provide a power upgrade to the entire spec- 
trum. US$40 million is allocated to buying 60 sets of 
Band 9/10 jammer transmitters, and US$25 million to 
purchase 30 AN/USQ-113 communications jammers. 
Further upgrades are being considered to meet the 
multiservice role. 


Contractor 
Northrop Grumman Corporation. 


UPDATED 


EF-111A Raven Electronic 
Warfare Aircraft 


Northrop Grumman was the prime contractor for the 
US Air Force Grumman EF-111A Raven EW aircraft pro- 
gramme which called for extensive modification of ex- 
isting F-111A tactical fighter airframes, including the 
installation of new wiring, a new environmental control 
system (which includes liquid cooling), 90 KVA power 
generation system and structural modifications to 
the fin, weapon bay, rear fuselage, wing glove and 
environmental control system inlet. 

The EF-111A has a crew of pilot and electronic war- 
fare officer and is credited with a largely automatic 
threat detection and countermeasures capability. 
Designed specifically to meet US Air Force mission 
requirements, its primary mission is the detection, 
tracking and interception of hostile air defence forces. 

Primary missions for the EF-111A are: standoff jam- 
ming to mask air operations or delay acquisition of the 
strike force; close in jamming to deny acquisition of the 
strike force when it reaches the enemy defended area; 
or to support and enhance aircraft engaged on 
Suppression of Enemy Air Defences (SEAD); direct 
support to deny acquisition in the target area; escort 
the strike force or deceive and confuse the enemy 
integrated air defence system. 

The major components of the EF-111A tactical jam- 
ming system, which is largely adapted from the EW 
suite on the Northrop Grumman EA-6B Prowler (see 
previous entry), are: 

AN/ALQ-99E tactical jamming system; 
AN/ALR-62(V)4 radar warning system; 
AN/ALQ-137(V)4 self-protection system; 
AN/ALE-28 chaff flare dispensers; 
AN/ALR-23 infra-red tail warning receiver; 
AN/ALE-28 ECM dispensers. 


The MIRTS installed on a Royal Air Force BAe 125 


The total suite weighs about 2,950 kg. Where details 
are available these systems are described under the 
entry for the manufacturer. 

Subcontractors to the EF-111A project include Loral 
with its 4 Pi general purpose central computer and 
Raytheon with transmitters and exciters. 

In October 1984 the US Air Force announced that it 
had chosen a team of companies led by AIL Systems to 
upgrade the AN/ALQ-99E tactical jamming system to 
increase effectiveness against early warning and 
ground control intercept radars and surface-to-air miss- 
iles. Three functions were improved: standoff jamming, 
close in jamming and penetration/escort. 


Status 

In service; no longer in production. Some 42 F-111As 
were converted to EF-111As during 1981-85. EF-111A 
is to be superseded by upgraded Prowler EA-6B aircraft 
but the USAF currently expects to retain 20 aircraft until 
at least 1999, when Prowler EA-6B upgrades should be 
complete. 


Contractor 
Northrop Grumman Corporation. 


UPDATED 


Modularised Infra-Red 
Transmitting System 


The Modularised Infra-Red Transmitting System 


(MIRTS) is a derivative of the AN/AAQ-8(V). It is an 
advanced subsonic, infra-red countermeasures system 
for deployment in a wide range of aircraft, including 
helicopters, which can be carried internally or pod- 
mounted. MIRTS utilises advanced jammer technolo- 
gies including a variable optics/reflector design to pro- 
vide optimum aircraft infra-red signature coverage, 


The US Air Force Northrop Grumman EF-111A is equipped with the AN/ALQ-99 ECM system 


(Paul Jackson) 


combined with advanced digital electronics and mode- 
switching power supplies to enhance system reliability, 
maintainability and versatility. 


Specifications 

Transmitter/receiver 

Dimensions: 228 x 240 x 635 mm 

Weight: 23.6 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 2.7 kVA 
28 V DC, 5.6 W 


Control unit 

Dimensions: 190 x 259 x 318 mm 

Weight: 10.3 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 340 VA 
28 V DC, 5.6 W 


Status 

Under development. The system has been tested on 
the rear fuselage of a Royal Air Force VC10. Committed 
aircraft installations include the BAe 125, Falcon 20, 
Fokker 27, Boeing 707 and 747, Douglas DC-8 and 
Puma. 


Contractor 
Northrop Grumman Corporation. 


Starfire Self-Protection Suite 


The Starfire laser-based Infra-Red CounterMeasures 
(IRCM) self-protection suite has been developed as 
the ATIRCM solution. Its jamming effectiveness is 
increased by the use of superior sightline stabilisation 
in the most demanding flight environment. The heart of 
the system is an advanced and combat proven pointing 
and tracking system, keeping Starfire’s laser accurately 
on the target. Starfire represents an integrated and 
reliable IR defensive self-protection suite that can be 
fitted on military and commercial aircraft. 

The Starfire suite provides fast accurate threat miss- 
ile location in a combined missile approach and warn- 
ing surveillance system. The high-power jammer acts 
only on demand from an alert from an approaching 
missile. The suite tracks missiles in all modes of oper- 
ation. All-aspect self-protection is provided with a 
power-managed architecture. Full fitting compatibility 
is designed into the system for a wide range of heli- 
copters and fixed-wing aircraft. “ 


Contractor 
Northrop Grumman Corporation. 


AN/AAR-54(V) Passive Missile 
Approach Warning System 


AN/AAR-54(V) is an Ultra-Violet (UV) Passive Missile 
Approach and Warning System (PMAWS), suitable for 
tactical aircraft, transport aircraft and helicopters. The 
system detects the UV plume of an inbound missile. It 
evaluates the UV signal and determines if the missile is 
going to intercept the host aircraft and, if so, provides 
the predicted time of arrival of the missile. 

The AN/AAR-54(V) contains two types of LRUs. The 
Electronics Unit (EU) provides all the power to the sen- 
sors and processes the returning signals to provide 
angle of arrival, time of arrival and a countermeasure 
initiation signal. The EU also initiates an end-to-end BIT 
on startup and on demand. 

The system utilises up to six UV sensors to provide 
the desired degree of coverage; six sensors provide full 
spherical coverage. The fine angular resolution of the 
sensors, coupled with high-performance algorithms, 
provide reliable long-range detection, rapid system 
response and low false alarms in high-clutter environ- 
ments. The system was designed to meet the stringent 
performance and size requirements of diverse 
platforms, including tactical and wide-body aircraft, 
helicopters and ground combat vehicles. 


Specifications 
Dimensions: 

(electronic unit) 4,434 cm° 
(sensor) 774 cm® 

Weight: 

(electronic unit) 5.4 kg 
(sensor) 1.3 kg 


Status 

Northrop Grumman and the US Navy completed dem- 
onstration/validation development in 1994. Testing 
included numerous successful live firing trials on the 
QF-4 drone, helicopter cable car and ground attack 
vehicles. In addition, many clutter flights have been 
completed on US Navy and Northrop Grumman air- 
craft. The system has also been integrated into, and 
demonstrated with, a directed infra-red countermea- 
sures system and in the AN/ALQ-131 ECM system with 
interface to an AN/ALE-47 chaff/flare dispenser. It is 
also being integrated into the Per Udsen F-16 weapons 
pylon. 

The AN/AAR-54(V) has been selected for the missile 
warning classification and fine angle hand-off for the 
US/UK DIRCM programmes. Production deliveries 
commencing in 1996. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 


and Systems Expendables Division. 


UPDATED 


The AN/AAR-54(V) Passive Missile Approach 
Warning System (PMAWS) consists of up to six 


sensors and an electronic unit 1996 


AN/ALQ-101 Noise/Deception 
Jamming Pod 


The AN/ALQ-101 was one of the US Air Force’s most 
widely used jamming pods; it has also been supplied 
abroad. The project began in 1966 and was referred to 
as Sesame Seed. Five examples of a development pod, 
designated QRC-335A/101-1, were developed, each 
with fore- and aft-facing antennas and operating in the 2 
to 8 GHz frequency range. 

The first production units, AN/ALQ-101(V)3, were 
more powerful versions of the prototypes, but were 


The Northrop Grumman AN/ALQ-101(V)8 ECM 
pod 


soon followed into production by the AN/ALQ-101(V)4, 
which covered the 2 to 20 GHz frequency range. A fur- 
ther frequency band extension was added in the 
AN/ALQ-101(V)6. 

The final production version and the most numerous 
unit in service is the AN/ALQ-101(V)8. This was the first 
electronic countermeasures pod to use a gondola lay- 
out, where a trough compartment underneath the main 
body considerably increases the available volume in 
the pod without significantly increasing the cross- 
sectional area. A further frequency range extension was 
incorporated in the system and many earlier production 
pods were later updated to this standard. 

AN/ALQ-101 pods are also in service in Germany, 
Israel and the UK and were used during Operation 
Desert Storm in 1991. 

Production was as follows: 


QRC-335A/101-1 25 prototypes 


ALQ-101(V)3 171 pods 
ALQ-101(V)4 324 pods 
ALQ-101(V)6 158 pods 
ALQ-101(V)8 400+ pods 


Specifications 

Pod length: 
(QRC-335A/101-1) 2,300 mm 
(all later models) 3,900 mm 
Pod width: 250 mm 


Status 
In service on a number of aircraft types. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 
and Systems Division. 


UPDATED 


AN/ALQ-119 Noise/Deception 
Jamming Pod 


Initiated as project QRC-522 in 1970 and one of the 
most numerous jamming pods in service with the US 
Air Force, the AN/ALQ-119 was one of the first dual- 
mode noise and deception jammers to appear. It was 
used initially on the McDonnell Douglas F-4 Phantom, 
but was subsequently adopted for the Fairchild A-10 
and Lockheed F-16 as well as the F-111 and McDonnell 
Douglas F-15. The system has a three-band frequency 
range transmitter which covers the terminal threat 
range. Both noise and deception jamming modes can 
be employed. Each pod has dual-mode travelling wave 
tube emitter elements. The pod has the gondola cross- 
section introduced by Northrop Grumman on the AN/ 
ALQ-101 pod. 

The AN/ALQ-119(V)15 model is recognisable along- 
side earlier versions of the pod by the addition of a 
radome below the front end of the gondola portion. 
Many earlier versions of the pod with the US Air Force 
and other air forces were upgraded to this standard. 
Features of the (V)15 version include automatic control 
of power radiated, frequency selection and signal type. 
A shorter body version, the AN/ALQ-119(V)17, is also 
operated by the US Air Force. 

With the appearance of new air-to-air and ground-to- 
air threats, the US Air Force in the early 1980s instituted 
a major improvement programme, designated AN/ 
ALQ-119A (Seek Ice). Raytheon was appointed to strip 
out and replace much of the existing electronics and 
incorporate current Rotman lens technology. The 
changes facilitate reprogramming and make for greater 
reliability and ease of servicing. The upgraded pod is 
designated AN/ALQ-184. 
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Northrop Grumman noise/deception jammers in 
US Air Force service 


Status 

In service with F-4, F-16, F-111 and A-10 aircraft. The 
total production run exceeds 1,600 units largely. Sets 
are operated by Germany and Israel. Superseded in US 
Air Force service by the AN/ALQ-131 system. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 
and Systems Division. 
UPDATED 


AN/ALQ-131 Noise/Deception 
Jamming Pod 


The AN/ALQ-131 is an automatic, highly reliable modu- 
lar self-protection system. It was designed to provide 
advanced broadband coverage against all types of 
modern radar-guided weapons. The ALQ-131 is carried 
externally on a variety of front-line, high-performance 
aircraft. It is certified on front-line aircraft such as the 
A-7, A-10, C-130, F-4, F-15, F-16, F-111 and Harrier. 

The modular design of the pod structure and elec- 
tronic assemblies, plus its central computer software 
architecture, enable the ALQ-131 system to adapt 
quickly to a broad spectrum of EW applications. This 
feature proved valuable in the Gulf War, where 
ALQ-131s provided over 48 per cent of the US Air Force 
tactical aircraft EW self-protection. More impressive, 
the latest Block Il version experienced no combat 
losses in over 12,000 combat sorties. It is also the pod 
chosen to protect the aircraft in Bosnian operations on 
USAF F-16, A-10, C-130 and Royal Netherlands Air 
Force F-16. 

Increased effectiveness can be achieved by incorpo- 
rating various mission modules, including missile warn- 
ing systems, offboard countermeasures dispensers 
and advanced technique generators. This capability 
allows maximum flexibility in countering all threat types. 

The basic structure elements of the pod are modular 
canisters that provide structural support, cooling and 
environmental protection. Each canister is an |-beam 
structure which also serves as a cold plate. Both sides 
of the I-beam form equipment bays into which func- 
tional equipment modules are mounted. The modules 
can also be mounted in lower equipment bays on the 
bottom surface of the I-beam. Using common mounting 
techniques, each canister can accommodate several 
equipment modules which can be removed directly 
from the bays without disassembly of the pod. The sys- 
tem is 2.83 m long and its weight ranges from 260 to 
324 kg. 

An innovative feature of the ALQ-131 is the highly 
reliable, self-contained freon to ram-air cooling system 
that has no moving parts and requires no electrical 
power for operation. Each pod also includes a tran- 
sition/air module, forward and aft antennas and an 
optional ram-air turbine for applications requiring prime 
power not available from the aircraft. 

The functional organisation of the system is centred 
around the Interface and Control (I/C) module which 
contains a programmable digital computer as the 
system controller. The modules required for a given 
configuration are connected to the I/C by a digibus 
that carries all sensor and control data. A memory 
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loader/verifier allows operational flight and mission 
specific program software to be loaded into the pod on 
the flight line in less than 15 minutes. 

The I/C module also contains a digital waveform gen- 
erator that can permit up to 48 simultaneous wave- 
forms for deception modulation. When any ECM 
technique requires a deception waveform, the latter's 
values are transmitted to the onboard equipment via a 
waveform distribution bus. 

Maintenance of the ALQ-131 is based on the pod’s 
Centrally Integrated Test System (CITS) which provides 
a comprehensive functional check of system operation, 
both in flight and on the ground. During flight, the 
CITS continuously monitors the operational status 
of the equipment, including repeater channel modu- 
lation, high voltage of the TWTs, noise power output, 
primary bus voltage and the integrity of the computer 
memory. 

The pod is a software reprogrammable system which 
allows a tactical commander to tailor the ALQ-131’s 
responses for the mission requirements. Utilising the 
ALQ-131’s ability to be flight line reprogrammed, 
mission specific data can be created in response to 
threat changes and, by using a memory loader verifier, 
changes loaded into the pod’s digital computer. 

Another capability of the system is its self-contained 
power management feature. This is included in a 
receiver/processor module which detects radar 
threats, measures their key parameters and performs 
weapon type and operational mode identification. This 
information is then used by the ALQ-131’s I/C module 
to select optimum jamming techniques automatically 
and tailor their parameters for countering all detected 
threats. Numerous threats can be countered simul- 
taneously, each with independent techniques, using 
the receiver/processor’s PRI tracking capability. 


Specifications 

Dimensions: 

(one band shallow) 2,210 x 297.2 x 533.4 mm 
(two band shallow) 2,819.4 x 297.2 x 533.4 mm 
(three band deep) 2,819.4 x 297.2 x 635 mm 
Weight: 

(one band shallow) 175.54 kg 

(two band shallow) 263.1 kg 

(three band deep) 298.92 kg 


USAF An/ALQ-131Y) 


‘ * * * 


The Northrop Grumman AN/ALQ-131(V) ECM pod 


The four LRUs which comprise the AN/ALQ-153 threat warning system (left) and the single unit of the AN/ 


ALQ-153(V) (right) 


Power supply: 115 V AC, 400 Hz 
Reliability: nearly 100 h MTBF 


Status 

More than 560 Block | and 460 Block II pods have been 
delivered to the US Air Force. A production programme 
to update the original Block | configuration to the latest 
Block II version is under way. Over 345 pods have been 
procured by the air forces of Bahrain, Belgium, Egypt, 
Israel, Japan, Netherlands, Pakistan and Portugal. Inter- 
national deliveries are continuing and are expected to 
continue until 2000. 

In October 1993 the US Air Force completed EMI/ 
EMC testing of the ALQ-131 modified with an AN/ 
ALQ-153 active missile warning system and AN/ALE-47 
countermeasures dispenser on an F-16 aircraft. In April 
1994, the ALQ-131 was demonstrated with a fully inte- 
grated AN/AAR-54 passive missile warning system and 
AN/ALE-47. A self-contained external ECM suite con- 
figuration of ECM pod, missile warning system and 
countermeasures dispenser is being considered, 
to provide tactical aircraft with protection against 
IR-guided missiles while eliminating Group A aircraft 
modifications. 

The pod has been combat proven in Bosnian oper- 
ations on US Air Force A-10, C-130 and F-16 aircraft and 
Royal Netherlands Air Force F-16s. 


The F-16 carries the AN/ALQ-131 pod under the fuselage 1995 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 
and Systems Division. 
UPDATED 


AN/ALQ-153 Threat Warning 
System 


The AN/ALQ-153 threat warning system is a frequency/ 
PRl-agile pulse Doppler radar that detects and discrimi- 
nates between approaching missiles and aircraft. It is a 
range-gated Doppler system capable of detecting the 
approach of the entire spectrum of hostile aircraft and 
land-, sea- and air-launched missiles. Range and time- 
to-impact are computed automatically, updated con- 
tinuously and compared with in-flight selectable timing 
criteria so that automatic countermeasures dispensing 
and aircraft manoeuvres can be generated. The system 
continuously displays the most imminent threat while 
tracking multiple missile engagements. Both 360° 
all-aspect and tail-only coverage versions are available. 


Specifications 

AN/ALQ-153 

Dimensions: 

(radar receiver transmitter) 408.9 x 251.5 x 342.9 mm 
(analogue data signal processor) 457.2 x 254 x 
160 mm 

(digital data signal processor) 457.2 x 279.4 x 
121.9 mm 

(antennas) 177.8 length x 152.4 mm diameter 
Weight: 

(radar receiver transmitter) 10.34 kg 

(analogue data signal processor) 21.55 kg 

(digital data signal processor) 16.78 kg 

(antennas) 1.59 kg 


AN/ALQ-153(V) 
Dimensions: 660.4 x 203.2 x 152.4 mm 
Weight: 31.75 kg 


Status 

Production is complete with the delivery of 321 systems 
for US Air Force B-52G/H aircraft. Spare LRU pro- 
duction was completed in 1991, bringing the total 
number of systems up to 400. 

The 360° all-aspect AN/ALQ-153(V) has recently 
undergone extensive flight testing on tactical aircraft, 
while the tail-only system has successfully demon- 
strated in-flight missile detection, deception and low 
false alarm performance on the B-1B and B-52 in low- 
level, high-clutter environments. Current efforts are 
being focused on repacking the system for installation 
in both an ECM pod and internally for tactical aircraft. 
Using modern components, the volume is being 
reduced to approximately 0.023 m° and weight to less 
than 32 kg. 

The ALQ-153 is one of a number of systems being 
evaluated by the US Air Force as the basis for a future 
missile attack warning equipment for internal carriage 
on the B-1B and fighters, as well as in ECM pods. In 
October 1993 the US Air Force completed EMI/EMC 
testing of the ALQ-153 installed in an ALQ-131 ECM 
pod on an F-16 aircraft. 


Contractor 
Northrop Grumman Corporation, Electronic Sensors 


and Systems Division. 


UPDATED 


AN/AAR-44/44(V) Infra-Red 
Warning Receiver 


The AN/AAR-44 passive airborne warning receiver util- 
ises the threat missile’s inherent infra-red energy to pro- 
vide warning of missile attack. The system continuously 
searches a hemisphere to verify and track missile 
launches. It warns the aircrew of missile position and 
automatically controls countermeasures to neutralise 
threats and enhance survivability. 

Design features include automatic warning and 
countermeasures command, track-while-search pro- 
cessing, multiple missile threat capability and counter- 
measures discrimination capability. Multidiscrimination 
modes against solar radiation, terrain and water 
reflection eliminate false alarms. MIL-STD-1553B bus 
interface capability is incorporated. 

The AN/AAR-44(V) is a development of the AN/ 
AAR-44, repackaged with multispectral scanning 
enhancements. It can be installed internally in high- 
performance aircraft or mounted in a pod. It is designed 
as a single LRU for ease of installation and can be inte- 
grated with directional coherent countermeasures dis- 
pensing systems. Other features include multiple threat 
handling, low false alarm rate and enhanced mission 
effectiveness. The AN/AAR-44(V) introduces some of 
the improved capabilities pioneered during develop- 
ment of the AN/AAR-FX system. Intercept wavelengths 
for the AN/AAR-44(V) are quoted as 3 to 5 


Specifications 

AN/AAR-44(V) 

Dimensions: 

(baseline) 101.6 x 152.4 x 330mm plus 152.4 mm 
dome 

(alternative) 101.6 x 152.4 x 406.4 mm 
Weight: 9.1 kg 

Power supply: 115 V AC, 400 Hz, 1A 

28V DC, 1.1A 

Coverage: 

360° azimuth 

+135° elevation 

Temperature range: —54 to +71°C 

Altitude: up to 50,000 ft 

Interfaces: MIL-STD-1553B, RS-422, RS-232 
Reliability: >500 h MTBF 


Status 
In production. Fitted to US Air Force C-130 and C-141 
aircraft, and Belgian Air Force C-130Hs. 


Contractor 
Raytheon Company. 
UPDATED 


AN/AAR-FX Missile Warning 
System 
The AN/AAR-FX is a miniature missile warning receiver 


for aircraft self-protection. It is intended to protect 
advanced fighter/attack aircraft against evolving 


air-to-air and surface-to-air missiles by enabling effec- 
tive use of countermeasures. Performance and flexi- 
bility also make the AN/AAR-FX an ideal choice for 
transport, bomber, rotary-wing, armoured vehicle and 
shipborne applications. 

The AN/AAR-FX is capable of long-range acquisition 
and precise location. The unit is effective at all altitudes 
without respect to ground clutter, solar interference, 
battlefield smoke or velocity. 


Specifications 

Dimensions: 

(processor) 152.4 x 177.8 x 228.6 mm 
(sensor) 508 x 101.6 mm diameter 
Weight: 21.5 kg (with two sensors) 
Power supply: 115 V AC, 400 Hz, 0.95A 
28 V DC, 1.4 A (steady state), 2.5 A (max) 


Status 
A prototype system has been ground-tested. Airborne 
tests were carried out during 1992. 


Contractor 
Raytheon Company. 


UPDATED 


AN/ALE-50 Advanced Airborne 
Electronic Decoy 


The AN/ALE-50 forms part of the US Navy’s Integrated 
Defense Avionics Programme (IDAP) for the A-6E and is 
scheduled to be installed on 200 aircraft by the late 
1990s. It is a towed straight-through repeater decoy 
which uses a mini-travelling wave tube power source. 
Once deployed, the AN/ALE-50 is non-retrievable and it 
is thought that the IDAP A-6E will carry three of these 
decoys. 

A proposed forward-firing version uses a rocket filled 
with electronic hardware and is designed to fly ahead of 
the aircraft using an autopilot programmed to keep it 
flying as long as possible. 


Status 

In production for the US Navy A-6 and F/A-18. An initial 
lot of 240 AN/ALE-50s has been ordered. Scheduled 
for USAF F-16s and B-1Bs. 


Contractor 
Raytheon Company. 


UPDATED 


AN/ALQ-99 Support Jamming 
System 


The AN/ALQ-99 is a high-power jamming system 
designed for standoff and escort jamming aircraft 
such as the US Navy Northrop Grumman EA-6B Prow- 
ler and US Air Force General Dynamics EF-111A Raven. 


AN/AAR-44 missile warning system with (left to right) control display unit, conical detector head and 
processor 
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Raytheon’s AN/ALE-50 comprises (left to right) the 
launch controller, launcher and decoy 


AN/ALQ-99 entered production in 1968 to support the 
EA-6B programme. 

In May 1975 a follow-on contract from the US Air 
Force was awarded to support development of the AN/ 
ALQ-99E for EF-111A operations. First production 
order was received in February 1979 and delivery com- 
menced in December 1980. 

The ALQ-99 on the EA-6B is carried in five external 
pods, each housing two high-power jamming transmit- 
ters, associated exciters and steerable transmitting 
antennas. Various combinations of equipment can be 
chosen to cover the required frequency bands. The 
flexibility afforded by a digital computer driving control 
and display equipment permits the system to be used 
in manual, semi-automatic or fully automatic modes. 

In the first mode, operators search the frequency 
band assigned to them, identify threats and activate 
jammers. In the semi-automatic mode the computer 
identifies and indicates threats, permitting operators to 
initiate ECM activity. In the fully automatic mode, the 
computer sorts the detected signals in order of priority 
and activates the appropriate jammers. 

The AN/ALQ-99E developed for the EF-111A has a 
number of improvements over the EA-6B system. They 
include a more efficient transmitter that can jam a grea- 
ter number of radars, the ability of exciters to drive sev- 
eral jammers with different frequencies and the option 
to select either directional or omnidirectional signal 
propagation. 


Status 
In service on EA-6B and EF-111A. 


Contractor 
Raytheon Company. 
UPDATED 


AN/ALQ-142 ESM System 


The AN/ALQ-142 is a lightweight, high-performance 
ESM system which provides surveillance in the 2 to 
25 GHz frequency band for the US Navy LAMPS III 
ASW helicopter. It acts as the airborne front end of a 
total ship/aircraft EW system and is datalinked to the 
ship’s AN/SLQ-32 EW system and correlated with the 
onboard database to enhance system response. It is 
also suitable for other helicopters, maritime patrol air- 
craft and small ships. The system consists of three vari- 
ants designed for ASW operations, surface ship 
surveillance and missile targeting and for airborne area 
surveillance and missile targeting. Each system has 
been designed to fulfil a specific mission role. Intercept 
and DF are performed over 360°azimuth, with elevation 
coverage tailored to LAMPS requirements. Four 
Rotman lens array antenna units, each providing 90° 
coverage, are located fore and aft on the helicopter, 
with the receiver/processor centrally located on board. 

The ASW operations variant provides real-time identi- 
fication and bearing of surveillance radars and their 
associated platforms. It is the basic helicopter configur- 
ation to which modules can be added for increased per- 
formance. Sorting techniques are used to detect, 
identify and analyse all electromagnetic radiation from 
aircraft and surface vessels in the tactical area. It has a 
high probability of intercept on a single scan of a hostile 
radar at extended ranges. Threat bearing is measured 
on each pulse and emitter identification is 
accomplished by comparing measured data with par- 
ameters stored in the AN/AYK-14 system computer. 
Emitter identification and bearing are displayed on the 
ship. 

The maritime patrol variant provides additional fre- 
quency coverage for assessment of enemy forces from 
the air. Airborne area surveillance and missile targeting 
use the receivers in the ALQ-142 to identify emissions 
at extended ranges, to measure bearings accurately 
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and to provide targeting information for air-to-sea and 
surface-to-surface missile systems. 

An improved version, known as AN/ALQ-142(\), 
which incorporates a more sensitive and accurate 
interferometer, is being developed by the US Navy. 


Status 

In production. Raytheon has delivered in excess of 200 
systems and more are on order by the US Navy for the 
SH-60B LAMPS III helicopter. Raytheon is also develop- 
ing an electronic intelligence version of the Beech 350 
aircraft that incorporates a derivative of the 
AN/ALQ-142. 


Contractor 
Raytheon Company. 


AN/ALQ-184(V) jamming pod 


The AN/ALQ-184(V) ECM pod is designed to provide 
effective countermeasures against surface-to-air miss- 
iles, radar-directed gun systems and airborne intercep- 
tors. An upgrade of the AN/ALQ-119(V) pod, the 
AN/ALQ-184(V) functions as a repeater, transponder or 
noise jammer. Multibeam architecture based on proven 
Rotman lens antenna technology provides substantially 
reduced countermeasures response time with a tenfold 
increase in ERP at 100 per cent duty factor. High 
reliability is inherent in the architecture due to redun- 
dant mini-TWTs, reduced operating voltages and lower 
operating temperatures. Maintainability has been 
improved by the use of digital circuitry, automatic gain 
optimisation, elimination of manual adjustments and 
extensive computer-driven built-in test. 


Status 
In full production for installation in USAF F-4, F-15, F-16, 
A-7, A-10 and F-111 aircraft. Raytheon won a US $120.3 
million contract to produce and deliver 120 AN/ 
ALQ-184 pods and six sets of field equipment under the 
US Air Force’s ECM pod competition programme. 
The first pod was delivered in October 1990 and 
delivery of the remaining systems was completed in 
1991. A further order for 154 pods and nine sets of field 
equipment worth $154.4 million was awarded during 
1990 and $8.837 million was awarded in September 
1991 to upgrade 68 AN/ALQ-184(V)1 pods to (V)5 
standard. 


Contractor 
Raytheon Company. 
UPDATED 


The AN/ALQ-184(V) ECM pod 


AN/ALQ-186(V) Modular 
Advanced Test Jammer 


The ALQ-186(V) is a pod-mounted jammer designed to 
test the effectiveness of surface-based radars in air 
defence systems. Different transmit antenna arrays 
using multibeam technology can be selected. These 
employ mini-travelling wave tubes to give high effective 
radiated power without increasing the demands placed 
on the aircraft’s power generation or cooling systems. 

Different transmitted waveforms can be prepro- 
grammed using a small ground control computer and 
an aircraft control unit can vary the emissions during a 
test flight. 


The AN/ALQ-187 internal jamming system consists of four LRUs 


Specifications 
Dimensions: 2,210 x 406 x 312 mm 
Weight: 199 kg 


Status 
Developed for the US Army. 


Contractor 
Raytheon Company. 


AN/ALQ-187 Internal 
Countermeasures System 


The AN/ALQ-187 is an internally housed, fully auto- 
matic jammer system integrated with radar warning and 
flare/chaff systems for tactical aircraft self-protection. 
Primarily intended for F-4, F-16, A-7 and Mirage 2000 
aircraft, it detects and defends against surface-to-air 
missiles, anti-aircraft artillery and air-to-air interceptor 
weapon systems. It can interface with the AN/ALE-39 or 
AN/ALE-40 chaff/flare dispensers and the AN/ALR-66, 
AN/ALR-69 or AN/ALR-74 radar warning receivers. 

The fully software programmable system automati- 
cally detects single- and multiple-threat radars of the 
same or different technologies and selects ECM pro- 
grammes to counter pulse, pulse Doppler or CW 
ground-based, shipborne or airborne emitters. The sys- 
tem is flight line reprogrammable, allowing immediate 
incorporation of the latest intelligence threat data and 
EM techniques. Advanced power management tech- 
niques ensure maximum jamming effectiveness. The 
AN/ALQ-187 is an advanced version of the Raytheon 
ASPECS system. 


Specifications 

Dimensions: 

(control unit) 86 x 146 x 83 mm 
(forward transmitter unit) 222 x 336 x 533 mm 
(aft transmitter) 256 x 222 x 533 mm 
(processor) 203 x 188 x 458 mm 
Weight: 

(control unit) 1.35 kg 

(forward transmitter) 43.1 kg 

(aft transmitter) 29.5 kg 

(processor) 14.1 kg 

Frequency: 6.5-18 GHz 


Status 
The AN/ALQ-187 is operational with the A-7, F-4 and 
RF-4 aircraft of a NATO country. 


Contractor 
Raytheon Company. 


Escort ESM System 


Escort is a family of electronic support measures for 
maritime patrol aircraft, small ships and ground-based 
vehicles. It is generally applicable to adapted versions 
of business aircraft. Escort provides signal detection, 
sorting, analysis, identification and reporting of radar 
frequency emitters. Wide instantaneous spatial and fre- 
quency coverage, combined with sophisticated pro- 
cessing techniques, provide high probability of 
intercept. All mission data can be recorded on tape car- 
tridge for post-mission analysis. The ELINT configur- 
ation provides precision direction-finding by using 
phase interferometer antennas in conjunction with the 
basic receiver processor and display system. 

The basic system operates over the 2 to 18 GHz fre- 
quency band with growth options available. It uses two 
antenna units, each consisting of a four-element 
antenna array, a high-speed RF switch and various con- 
trol and amplification circuitry. The receiver unit 
accepts RF from port and starboard antenna units and 
performs frequency, time of arrival, amplitude and 
angle of arrival measurements on each received pulse. 
The processor consists of a 16-bit general purpose 
computer with 128,000 16-bit words of memory and a 
variety of interface circuits. The search and dwell pro- 
cess used by the receiver as it steps between sub- 
bands to intercept and collect emitter data is controlled 
by the processor software. Because of the wide band- 
width of the receiver, the search cycle over the entire 
frequency/azimuth domains is typically accomplished 
within one main beam illumination of a radar, ensuring 
high probability of intercept and a very low intercept 
time for new emitters. 

The ESM operational software program maintains an 
extensive emitter data file, which includes the mea- 
sured parameters as well as time of initial and most 
recent intercepts. Formats of CRT displayed outputs 
vary according to user requirements. 


Specifications 

Volume: 0.112 m$ 

Weight: 91 kg 

Frequency: 2-18 GHz 

Processing: 100 emitters 

Accuracy: 8° DF, 5 MHz frequency, 1 Us PRI 


Status 
Fully developed. The system probably forms part of the 
RC-350 Guardian airborne reconnaissance system. 


Contractor 
Raytheon Company. 


VERIFIED 


REWTS Turbo Crow 


The Turbo Crow Responsive Electronic Warfare Train- 
ing System (REWTS) consists of a high-power broad- 
band radar jammer and a high power radar simulator 
combined with a sophisticated monitoring and control 
system. Turbo Crow is typically installed in a commer- 
cial jet (Learjet, for example) or similar military aircraft 


and is a dual-role system - used in both training and tac- 
tical applications. 


Jamming System 

The jammer provides high-power broadband jamming 
in user selected bands. Jamming techniques include 
noise, deception, cover pulses, false targets, Doppler 


and combinations thereof. The system is capable of 
simultaneous operation in multiple bands. The jammer 
is modular and can be configured to suit a particular air- 
craft’s physical characteristics. Modularity also results 
in significant maintenance and repair advantages. The 
system’s operating architecture and mechanical 
design readily accept changes and enhancements. 


Radar Simulator 

The Radar Simulator provides the Turbo Crow with the 
capabilities of simulating a wide variety of airborne and 
ground-based radars including search and tracking, 
missile guidance and fire control. The installation pro- 
vides for simultaneous operation of jammers and radar 
simulator. The programmable aspects of the Digital Air- 
borne Radar Threat Simulator (DARTS) brings a new 
level of sophistication to EW training and test of ship- 
board/ground-based ESM systems. 


Monitoring and Control System 

The Monitoring and Control System is the heart of the 
REWTS system providing the operator with full control 
over the engagement scenario - whether it be training or 
tactical. He Knows where the target is; he monitors the 
target’s response to the jamming - both ECCM and 
manoeuvres; he adjusts the jamming to suit the situ- 
ation; and he can record any aspect of the 
engagement. 

Optionally the Turbo Crow can be enhanced for 
ELINT/ESM missions with capabilities to detect, ana- 
lyse and classify radar data as well as passive ranging/ 
positioning of radars. 


The system can either be carried on board or in wing 
mounted pods using a hybrid configuration with the 
high-power amplifiers and antennas housed in pods 
carried on wing hard points. This configuration results 
in significant savings in installation costs, better aerody- 
namics, less on board high-power equipment to cool, 
and more flexibility in aircraft utilisation. 


Specifications 

RF range: 

(jammer) 0.85-18 GHz (3 bands) 

or 0.2-18 GHz (4 bands) 

(DARTS) 7.8-8.5, 8.6-9.6, 12-13.2, 14-15.2 GHz 
(ELINT) 0.4-18 GHz (optional 40 GHz) 

Jammer output power: 200 or 400 W typical 

DARTS output power: 100 KW (min) 

ELINT sensitivity: -70 dBm 

DF accuracy: 3-5° 

Jamming modes: noise, smart noise, deception, cover 
pulses, multiple false targets, Doppler, co-ordinated 
and combined modes 

DARTS modes: 

(scan) circular, steady, sector centered, sector off 
centre 

(PRF) stable, jitter, stagger 

(adjustable) pulsewidth, PRF, delay, frequency 
Monitoring and control: situational awareness, 
measurement, control, recording and databank system 
Pods: ALQ-167 or ALQ-503 


Contractors 
Rodale Electronics Inc. 
Ericsson Microwave Systems AB. 


NEW ENTRY 


$200 Self-Defense Jammer 


$200 is a small cost-effective modular pod-mounted 
countermeasure system capable of generating ECM 
techniques with radiated power of 1 KW ERP typical. 
The system uses flight proven hardware from both the 
ERIJAMMER A100 and the Turbo Crow system. 

The S200 is housed in a standard ALQ-167 pod shell 
and uses a standard ALQ-167 tray and proven radomes 
and antennas. 


Specifications 

Frequency range: 7.5-18 GHz 

(optional) 5.3-10.5 GHz; 2.5-6 GHz; 0.85-1.4 GHz 
Sensitivity: 

(low duty signals) -42 dBm 

(high duty signals) -42 dBm 

(ERP) 1 KW typical 

(antenna coverage) 2 x 110° azimuth, 40° elevation 
Range deception: 

(incoming pulse length) (min) 150 ns 

(min delay) (max) 150 ns 

(memory time) up to 10us or more (automatic longer 
memory time for pulse compression radars) 

Velocity deception: 

(frequency translation) up to +127.5 KHz 

(gain (including antennas)) up to 70 dB (installation 
dependent) 


Amplitude modulation: 

swept square wave frequency) 0.01-1,000 Hz 
duty cycle) 5-95% 

sweep time) 0, 5-10 s 

modulation depth) (min) 50 dB 

(input power) 200/115 V, 400 Hz, 3 phase, 28 V DC, 
10 A, <3 KW 

Physical characteristics: 

(pod length) (min) 3,200 mm 

(pod diameter) 254 mm 

(pod weight) (max) 180 kg 


ea pe ee 


Contractors 
Rodale Electronics Inc. 
Ericsson Microwave Systems AB. 


NEW ENTRY 


Smart Crow ECCM/Training 
Jammer 


The Smart Crow jammer is digitally controlled from a 
control box and a computer and is designed for an 
onboard EW station with jammers mounted inside the 
aircraft. Its modularity enables a distributed packaging 
configuration to fit particular limitations of the specific 
aircraft. Digital spot, barrage and swept noise band- 
width and velocity and range deception parameters are 
all digitally controlled. Frequency can be set digitally or 
by using the set on receiver. The system has built-in test 
capabilities that provide both fault isolation and 
calibration. 

The system provides up to 25 jamming modes with 
all standard noise and deception techniques. A built-in 
set on receiver connected to antennas featuring inte- 
gral amplification is used against any frequency-agile 
radar in the threat band. Different antenna spatial cover- 
ages can be selected. The system is modular, allowing 
easy installation and maintenance. 


Specifications 

Power supply: 115 V AC, 400 Hz, 3 phase, 5 kVA 
28VDC,1A 

Output power: 200 W typical, 1 kW ERP (min) 
Frequency: 0.5-18 GHz in customer-specified bands 


Status 
In service but no longer in production being replaced 
by Turbo Crow. 


Contractor 
Rodale Electronics Inc. 


UPDATED 


Advanced Threat Infra-Red 
CounterMeasures System 
(ATIRCM) and Common Missile 
Warning System (CMWS) 


The ATIRCM/CMWS system is the next generation of 
integrated missile warning, infra-red jamming and dis- 
pensing systems. It combines both laser and xenon 
lamp jamming technology and an advanced dispenser 
of expendables, allied with other advanced technolo- 
gies. The system features a co-ordinated, multispectral 
response from its directable laser-based IR jammer and 
dispenser that is cued by the CMWS. 

The effort will build on AN/AAR-47 missile warning 
technology to provide the missile launch detection role 
and give accurate direction of attack within a few 


The Rodale Smart Crow ECCM/ECM jammer is carried in the Learjet 35/36 
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degrees. After cueing, the ATIRCM laser jammer will 
focus a beam modulated to provide a deceptive wave- 
form. The system is designed to handle all currently 
operational IR-guided missiles with growth to counter 
future missiles. 


Status 

A team of Sanders and Lockheed Martin IR Imaging 
Systems is developing ATIRCM under a US Army 
$98 M contract which calls for four year engineering 
and manufacting development of the ATIRCM and the 
triservice CMWS. Six complete ATIRCM systems and 
50 CMWS sets will be delivered under the contract. The 
Preliminary Design Receiver (PDR) was completed in 
June 1996. 


Contractors 
Sanders, a Lockheed Martin Company. 
Lockheed Martin IR Imaging Systems. 


UPDATED 


AN/ALQ-126A and 126B 
Defensive ECM Systems 


Over 1,200 ALQ-126/126A systems were produced, all 
of which have been converted to the 126A standard. 

The ALQ-126B replaces the ALQ-100 and 126A sys- 
tems in US military service and is totally compatible with 
the latter. The initial production contract was awarded 
in August 1982 and deliveries started in May 1984. The 
ALQ-126B equips McDonnell Douglas F/A-18s of the 
Australian, Canadian, Kuwaiti and Spanish air forces. 

The system is a multimode, power-managed, repro- 
grammable defensive electronic countermeasures sys- 
tem, the first such system in US Navy and Marine Corps 
service. Distributed microprocessors, microwave inte- 
grated circuits, solid-state amplifiers, a digital instan- 
taneous frequency measurement receiver and 
advances in large-scale integrated circuits all provide 
advanced performance. 

The ALQ-126B can act alone, or integrated with the 
ALR-45F/APR-43 or ALR-67 radar warning receivers, 
the ALQ-162 ECM system and the HARM missile. 


Specifications 

Dimensions: 411 x 270 x 609 mm 

Weight: 

(total) 86.3 kg 

Power supply: 115/200 V AC, 3 phase, 400 Hz, 3 kVA 
(max) 


Status 

The AN/ALQ-126A is in service with US Navy and Mar- 
ine Corps McDonnell Douglas A-4, F-4 and RF-8, LTV 
A-7, and Grumman A-6, EA-6B and F-14 aircraft; the 
ALQ-126A has also been sold to the Royal Netherlands 
Air Force. 

The US Navy has awarded contracts totalling $500 
million for production of the AN/ALQ-126B system. 
Systems have been delivered and production is 
carrying on under continuing contract awards to reach 
a total of more than 1,100 sets of this version. The 
system is also in production for other air forces for 
the protection of F/A-18s of the Royal Australian Air 
Force, CF-18s of the Canadian Forces, F-18C/D aircraft 
of the Kuwaiti Air Force and EF-18s of the Spanish Air 
Force. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 
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AN/ALQ-137 ECM System 


The AN/ALQ-137 is a comprehensive _ internally 
mounted electronic warfare system for the US Air Force 
General Dynamics F-111 and FB-111A and Northrop 
Grumman EF-111A aircraft. It superseded the AN/ 
ALQ-94 noise/deception jammer as an advanced 
development, retaining a similar dual-channel, continu- 
ous wave deception/jamming capability but with more 
advanced processing. Trials were conducted in 1974 
and the set was first ordered in 1977 under a $24 million 
contract. 


Status 

No longer in production. In service, with about 300 sets, 
valued at over $250 million delivered to the F/FB/ 
EF-111 programmes. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


AN/ALQ-144 Infra-Red 
Countermeasures Set 


The AN/ALQ-144 is an electrically powered infra-red 
countermeasures set designed to provide helicopters 
with protection against heat-seeking missiles. Variants 
are available: ALQ-144(V)1, ALQ-144(V)3, ALQ-144A 
and phase-lock versions permitting multiple system 
operation. It is an omnidirectional system consisting of 
a cylindrical source surrounded by a highly efficient 
modulation system to confuse the seeker of the 
incoming missile. It may be fitted to either the top or 
bottom of the aircraft in single- or dual-phase-locked 
installations. The electrically heated source is graphite; 
the complete equipment weighs less than 14 kg. 


Specifications 

Dimensions: 

(transmitter) 243 (diameter) x 339 mm (length) 
(control unit) 28 x 147 x 134 mm 

Weight: 

(transmitter) 12.7 kg 

(control unit) 0.45 kg 

Power supply: 28 V DC, 1,200-2,000 W 
Coverage: 360° azimuth 

Reliability: 480 h MTBF 


Status 
Over 3,000 systems delivered to US and allied forces. 
Two production contracts were awarded: 822 sets for 
the US Army for use on AH-1S and UH-60 helicopters 
and 182 sets for the US Marine Corps for use on the 
AH-1J, AH-1W and UH-1N. Additional systems have 
been installed on US Navy SH-60 and SH-2 helicopters. 
The US Army has procured 1,000 sets of an 
improved version, the AN/ALQ-144A. Some 2,000 
ALQ-144s were also modified to the A standard ina $70 
million contract. In addition, the AN/ALQ-144(V)E 
export model has been sold to a number of countries. 


The Sanders AN/ALQ-144 
measures set mounted on the upper fuselage of a 
helicopter 


infra-red counter- 


Two versions, the AN/ALQ-144(V)1 and 144(V)3, 
have been produced by AUL Instruments and Numax 
Electronics. In February 1991 Lockheed Sanders was 
awarded $3.6 million for AN/ALQ-144A(V)1 and (V)3 
systems and for upgrading AN/ALQ-144 to AN/ 
ALQ-144A(V)1 and (V)3 systems in a multiyear procure- 
ment up to 1998. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


AN/ALQ-147A Infra-Red 
Countermeasures Set 


The AN/ALQ-147A(V)2 is one of the two IR countermea- 
sures equipments referred to under the codename Hot 
Brick. It fits the aft end of the 150 gallon external fuel 
tank of the OV/RV-1D aircraft. Due to the limited electri- 
cal power available on these aircraft, the ALQ-147A 
employs a fuel-fired source and only 200 W of electrical 
power is required. The heart of the system is a ceramic 
IR source which is heated by burning a small amount of 
JP fuel with ram-air. The IR output from the source is 
then modulated mechanically to provide the jamming 
signal. The system contains a covert filter to minimise 
the visible emissions and it cannot be seen at night. 
The system is modular in that the fuel tank or modu- 
lator can be removed by means of a single clamp. It is 
this feature which facilitated the later development of a 
stand-alone version designated AN/ALQ-147A(V)1. 
This is a podded equipment specifically developed for 
use on the OV-1D aircraft, which can then carry IR 
protection without the need for heavy external tanks. 


Status 
In service on the US Army OV-1D, but no longer in 
production. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


AN/ALQ-149 Communications 
Countermeasures System 


The AN/ALQ-149 has been in full-scale development 
since 1983 as a replacement on the Northrop Grum- 
man EA-6B for the AN/ALQ-92. The -149 system, which 
forms part of the ADVCAP (ADVanced CAPability) pro- 
gramme on the EA-6B, is designed to jam hostile com- 
munications and long-range early warning radars. 
Lockheed Sanders is the prime contractor for the 
onboard elements of the system. A separate US Navy 
contract with Litton is developing the pod-contained 
transmitter power amplifier and transmit antennas. An 
impending contract award will develop the Communi- 
cations Radar Exciter (CRE). The CRE will be collo- 


cated with the power amplifier and transmit antennas. 


The onboard portion includes an acquisition subsys- 
tem which has separate communications and radar 
intercept and processing elements. These co-ordinate 


The AN/ALQ-156(V) detects the approach of IR missiles 


their activities with the AN/ALQ-99 radar jammer. The 
analysis subsystem acquires communication and radar 
signals and defines appropriate responses. Results are 
then transferred to the central processing subsystem 
which interfaces with other aircraft systems, including 
the onboard mission computer, thus enhancing the 
effectiveness of the EA-6B. Carried within the fuselage 
of the aircraft, the AN/ALQ-149 includes all antennas, 
receivers, signal recognisers, computers and controls 
necessary to detect, identify, evaluate and jam hostile 
communications signals and long-range early warning 
radar systems. The AN/ALQ-149 is contained in eight 
replaceable assemblies in the aircraft's equipment bay. 
The system extends and expands the EA-6B’s cap- 
ability by increasing its radar jamming coverage and 
providing a communications jamming facility. 


Status 
System production started in 1991. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


AN/ALQ-156 Missile Approach 
Warning System 


The AN/ALQ-156 Missile Approach Warning System 
(MAWS) was developed to provide a means of auto- 
matically triggering the ejection of decoys from an air- 
craft, specifically the CH-47 helicopter and RU-21 
fixed-wing aircraft, in response to an attack by heat- 
seeking or radar-directed missiles. The system is com- 
patible with the AN/ALE-39, AN/ALE-40, M-130 and 
AN/ALE-47 dispensers. 

The ALQ-156 is a pulse Doppler radar which effec- 
tively creates a continuous protection ring around the 
aircraft and senses an incoming missile. This results in 
automatic triggering of an ECM dispenser to eject the 
appropriate decoy. The system evaluates the threat by 
comparison of the closing rates and other parameters 
and is stated to be capable of operating in close prox- 
imity to the ground without detriment to its perform- 
ance. The equipment consists of several units: a 
receiver/transmitter; a control indicator; and two to four 
antennas depending on aircraft type. 

The use of a microprocessor and a programmable 
digital signal processor permits rapid adaptation of the 
ALQ-156 from a helicopter to a fixed-wing aircraft con- 
figuration and it can be used in conjunction with other 
systems such as laser or radar warning receivers and 
RF decoys. 

The AN/ALQ-156A upgrades the AN/ALQ-156 to all- 
digital technology and is capable of operating on high- 
performance aircraft. Up to six antennas can be 
supported. 


Specifications 

Dimensions: 

(receiver/transmitter) 518 x 259 x 193 mm 
Weight: 22.5 kg 

Power supply:115 V AC, 400 Hz, 3 phase, 560 W 
28 V DC, 90 W 

Reliability: 938 h MTBF 
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Status 
Operational on US Army CH-47 helicopters and fixed- 
wing special mission aircraft and C-130 transports 
operated by the US Air Force and several NATO 
nations. Currently the ALQ-156 is in continuous pro- 
duction. Development programmes were initiated in 
1986 to adapt the system for supersonic applications. 
Sanders received a US $11 million contract in Decem- 
ber 1988 for 12 engineering development models of 
the AN/ALQ-156A() for various US Navy tactical air- 
craft. Initial flight tests of the adapted system took place 
in the A-6 upgrade programme in 1990. Operational 
tests took place in early 1994. 

The AN/ALQ-156A has been developed for the US 
Navy Integrated Defense Avionics Programme (IDAP). 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


AN/ALQ-164 ECM Pod 


The AN/ALQ-164 is an airborne pod-mounted jammer 
for both pulse and CW modes. The pod incorporates 
unmodified ALQ-126B and ALQ-162 jammers. It can 
operate fully autonomously or integrated with an RWR 
and other avionics on board the aircraft. It is reprogram- 
mable to provide for threat changes. The ALQ-164 is 
intended for fitting on the centreline pylon of the AV-8B 
aircraft and has applications for a wide variety of 
tactical and transport aircraft. 


Specifications 

Dimensions: 2,160 x 445 x 406 mm 
Weight: 188 kg 

Power supply: 115 V AC, 400 Hz, 3 kVA 
Frequency: G- to J-bands 


Status 
In production for the US Marine Corps AV-8B. A 
contract for 74 pods was awarded in June 1988. The 
Spanish Navy has ordered the ALQ-164 for the EAV-8 
Harrier. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


AN/ALQ-169 Optical Warning, 
Location and Detection Set 


The AN/ALQ-169 Optical Warning, Location and Detec- 
tion (OWLD) set is an airborne self-protection set that 
provides warning and location of anti-aircraft threats 
which use optical, rather than radar, tracking and fire 
control. Advanced development began in 1976, fol- 
lowed by successful flight test demonstrations in 1979 
and 1980. 


Status 

Systems integration and utility studies were completed 
in 1986, leading to a requirement for added major func- 
tional capabilities. Development of new equipment with 
these enhancements began in 1987. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


IDECM Integrated Defensive 
Electronics CounterMeasures 


The DoD has selected Sanders and ITT Defense and 
Electronics Avionics to produce the IDECM radio fre- 
quency subsystem. The system will provide increased 
Survivability for US Navy F/A-18E/F aircraft against 
advanced missile threats. The joint Navy-Air Force con- 
tract also includes self-protection for the F-15 and B-1B 
aircraft. 

Sanders will serve as prime contractor for the IDECM 
program, with ITT Defense and Electronics Avionics as 
teammate and major subcontractor. 


The IDECM system will provide an onboard tech- 
nique generator connected to a towed decoy that will 
transmit jamming signals to divert RF missiles. The 
initial contract provides for integration and delivery of 
15 technique generators; 50 fibre optic towed decoys; 
and 50 decoy mass models to be used for development 
flight testing. 

IDECM integrates the RF countermeasures suite with 
a common missile warning system and advanced 
strategic/tactical expendable flares to defeat infra-red 
guided missiles. 


Status 

Sanders was awarded the 5 year engineering and 
manufacturing development contract for $26.8 million. 
With contract options, the total development pro- 
gramme could exceed $110 million. The IDECM 
production programme could total more than $1 billion 
in future business. 


Contractors 

Sanders, a Lockheed Martin Company. 

ITT Defense and Electronics Avionics, a Division of ITT 
Defense and Electronics Inc. 


NEW ENTRY 


Integrated Electronic Warfare 
System 


The INtegrated Electronic Warfare System (INEWS) is a 
programme to develop an advanced electronic warfare 
capability for future aircraft, with the expectation of find- 
ing applications on other platforms such as ships and 
land vehicles. 

The INEWS programme is linked with ICNIA (Inte- 
grated Communications Navigation Identification 
Avionics), which is a tri-service project to develop an 
integrated core and mission avionics system for the 
next generation of military aircraft. It brings two aircraft 
programmes into the overall picture: The US Air Force 
F-22 Advanced Tactical Fighter and the US Army 
RAH-66 Comanche helicopter. These are linked to the 
INEWS and ICNIA concept of an integrated avionics 
architecture for both hardware and software. 

INEWS uses a fully integrated architecture to support 
the multiple functions of an EW suite. It minimises the 
use of redundant hardware and uses a selection of 
common electronic modules, improving quality and 
performance of the electronic combat suite, as well as 
its reliability and overall effectiveness. The system will 
analyse threats, activate both active and passive coun- 
termeasures automatically, display information on the 
threats to the crew and recommend evasive action. It 
is expected to counter CW, pulsed, microwave and 
millimetric-wave radars, as well as laser and infra-red/ 
electro-optical threats. 

INEWS entered the demonstration/validation phase 
in June 1986 and no details are likely to emerge until lat- 
er in development. The system is built around MMIC 
technology, involving the use of about 30 types of 
chips. They function as mixers, amplifiers, filters and 
couplers. 


Status 

INEWS is linked to the US Air Force F-22 and US Army 
RAH-66 Comanche programmes and also has a retrofit 
capability. Testing on the F-22 is planned for 1996. 


Contractors 
Sanders, a Lockheed Martin Company. 


UPDATED 


IRCM Self-Defence System 


The Infra-red countermeasures Self-Defence System 
(ISDS) is a fuselage or pylon-mounted equipment 
designed to provide protection from anti-aircraft miss- 
iles employing infra-red homing devices. The system 
consists of a transmitter, electronic control unit and 
operator control unit. Configuration varies according to 
the type of aircraft but for most installations there would 
be one transmitter per engine, with an associated elec- 
tronic control unit. A single operator control unit 
located in the cockpit controls one to four transmitters. 
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The system has also been flight tested in a ram-air 
turbine-powered pod configuration for fighter aircraft. 


Specifications 

Dimensions: 

(transmitter) 482 (length) x 355 mm (diameter) 
(electronic control unit) 198 x 223 x 114 mm 
(operator control unit) 146 x 125 x 57 mm 
Weight: 

(transmitter) 29.54 kg 

(electronic control unit) 2.27 kg 

(operator control unit) 1.36 kg 

Power supply: 115 V AC, 3 phase, 5-15 kVA 
28 V DC, 600 W 


Status 

Operational on fixed-wing turboprop and jet aircraft and 
in production for the US and allied forces. More than 
150 systems have been delivered. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


OnBoard Electronic Warfare 
Simulator 


The OnBoard Electronic Warfare Simulator (OBEWS), 
installed in an existing cartridge slightly larger than a 
VHS cassette, allows F-16C/D aircraft to be flown as an 
EW threat simulator trainer during missions from any 
US Air Force Mission Support System equipped base. 
The system activates the aircraft’s radar warning 
receiver, including audio monitoring, as if real engage- 
ments were taking place, enabling the pilot to practise 
manoeuvres and electronic countermeasures for self- 
protection. Selected aircraft and pilot activities can be 
recorded for post-mission critique and debriefing. 

In addition to the EW threat simulator function, the 
OBEWS includes mission planning and post-mission 
debriefing functions plus maintenance and _ test 
functions. 


Status 

Sanders has been awarded a $4.6 million contract for a 
4 year engineering and manufacturing development 
programme for OBEWS. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


TACJAM-A ESM/ECM Equipment 


TACJAM-A will provide the US Army with its next gener- 
ation of communications intercept, DF and counter- 
measures equipment. It is designed to provide the 
communications ESM and ECM subsystem building 
blocks of the US Army’s IEW Common Sensor System 
and will be integrated into fixed-wing aircraft and heli- 
copters as well as ground vehicles. The programme is 
currently under contract to Sanders and AEL. 

The most important features of the TACJAM-A sys- 
tem are the improvements it makes in the speed and 
accuracy with which operational ESM information is 
produced for the tactical commander and the 
advanced ECM capabilities it affords. The ESM subsys- 
tem uses modular building blocks and so can be tail- 
ored to a number of platforms. The ECM subsystem is 
also modular and can be configured as a single- or dual- 
channel system. 

TACJAM-A includes many automated functions pre- 
viously performed by the operator or maintainer. The 
extensive BIT, down to card level, means that field 
repair is quick and can be accomplished without spe- 
cial test equipment. If asystem component fails in oper- 
ation, the system automatically reconfigures itself to a 
degraded mode and alerts the operator to the system 
capabilities that remain. 


Contractors 
Sanders, a Lockheed Martin Company. 
AEL Industries, a Tracor Company. 
UPDATED 
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AN/APD-13 Advanced Quick Look 
ESM Subsystem 


The AN/APD-13 is the ELINT subsystem for the US 
Army’s Guardrail/Common Sensor RC-12K aircraft. 
This system, with the addition of Advanced Quick Look 
(AQL) and communications intercept improvements, 
will become the Guardrail/Common Sensor system. 
AQL provides up-to-date non-communications inter- 
cept capabilities to the intelligence processing facility 
on the ground. 

The system provides non-communication threat sig- 
nal intercept direction-finding and_ identification, 
360° field of view all-weather operations, real-time sen- 
sor system control via datalink and electronic order of 
battle assessment. 


Status 
In service in the US Army RC-12K aircraft. 


The AN/APD-13 Advance Quick Look ESM subsystem is carried on the US Army RC-12K 


Contractor 
SEI Systems and Electronics Inc. 
UPDATED 
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TC-510/AC Series HF/VHF/UHF 
Direction-Finders 


The TC-510/AC Series of airborne HF/VHF/UHF 
direction-finder systems is designed for installation on 
small and large military or commercial aircraft. The 
system utilises a single small DF antennna, flush- 
mounted or externally mounted on the fuselage. Single 


or simultaneous independent multiple direction-of- 
arrival information is provided to the operator for 
received signals in the 1.5 to 1,300 MHz frequency 
range. 

Variants of the system provide acquisition and 
direction-finder information on signals up to 2.6 GHz, 
including INMARSAT and new communication fre- 
quency allocations. 


Status 

In production and in service with various military and 
civilian agencies. TC-510/AC systems have been 
installed on both fixed-wing aircraft and helicopters. 


Contractor 
Tech-Comm Inc. 


AN/ASQ-213 HARM Targeting 
System (HTS) 


The AN/ASQ-213 HTS is fitted to USAF Block 50/52 
F-16 aircraft to provide targeting information for the AN/ 
AGM-88A HARM missile in the manned SEAD role. The 
HTS detects, identifies, and locates hostile radars and 
provides data needed by HARM for calculation of tar- 
geting and launch parameters. It is carried on the right- 
hand chin station of the F-16. It weighs 40 kg. In the 
manned SEAD role, HTS/HARM-equipped F-16 aircraft 
often operate with RC-135 Rivet Joint or EA-6B Prowler 
aircraft to optimise effectiveness. 


Status 
In service. 


Contractor 
Texas Instruments Inc. 
NEW ENTRY 


Emitter Location System 


Texas Instruments, under contract to Daimler-Benz on 
behalf of Panavia, has developed an Emitter Location 
System (ELS) for use on the Tornado ECR aircraft. The 
ELS detects, identifies and locates radar emissions 
through the use of a high probability of intercept sys- 
tem. It features multi-octave frequency coverage, phase 
interferometric antenna arrays for precision direction- 
finding and passive ranging, channelised receivers and 
multiple 1750A digital processors for operation in 
dense signal environments. 

The ELS operates across the frequency spectrum for 
all primary surface-to-air and. air-to-air threats. Data 
acquired by the system is transmitted, via a MIL- 
STD-1553B databus, to the tactical displays of both 
crew members. Threat assessments can then be made 
by the crew and the appropriate countermeasures acti- 
vated. Threats which have been located by the ELS can 
also be communicated to follow-on forces through the 
Operational Data Interface (ODIN). This data can then 
be used for threat avoidance or suppression 
operations. 

The design uses a SAW channeliser in a cued analy- 
sis receiver configuration. In this configuration the 
delay lines allow the channeliser to measure the fre- 
quency of the incoming signal and then, using a fast- 
settling local oscillator, tune and cue up the narrow- 
band receivers for subsequent analysis and pulse 
report generation. The channeliser provides the cued 
analysis contiguous high signal-selectivity across a 
wide instantaneous bandwidth. The basic channeliser 
design consists of multiple parallel SAW filter banks, 
each bank having multiple signal channels. 


USAF Block 50 F-16 carrying HTS 
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High-speed real-time emitter analysis is accurately 
processed for positive threat identification. In addition 
to this, accurate DF and passive ranging is computed 
within the processor, correctly locating and displaying 
large numbers of emitters. The processed information 
can then be used to cue weapons, and could be 
configured to steer jamming pods. 

The configuration of the ELS in the Tornado ECR 
consists of 10 individual LRUs. The two antenna/RF 
converter units are mounted conformally with the air- 
craft’s left and right wing nibs near the base. The 
remaining units are distributed within the wing shoulder 
and gun bays. Operator control is provided by the ELS 
control panel and the Tornado TV tab displays. 


Status 
In service in German Air Force Tornado ECR aircraft. 


Contractor 
Texas Instruments Inc. 


UPDATED 


GEN-X Expendable Decoy 


Texas Instruments has developed the generic expend- 
able, GEN-X, as a follow-on to the AM-6988A POET sys- 
tem. GEN-X is an active transponder which emits a 
signal, after being ejected from its aircraft-mounted 
AN/ALR-39 or AN/ALE-47 dispenser, to decoy radar- 
guided missiles. GEN-X has a much greater frequency 
band than POET and can be programmed with its oper- 
ating frequency before flight or in flight by information 
from the RWR. 

Internally the system is made up of four primary elec- 
tronic modules which make extensive use of mono- 
lithic, hybrid and silicon integrated circuitry. Individual 
rounds are fired from their sleeve by a gas squib and 
deploy three spring-loaded fins for flight stability. 

An ignition primer activates an onboard battery and, 
once powered up, the round begins a sequential 
search of its predefined frequency bands until a high- 
priority threat signal is identified. The unit’s transmitter 
is then activated, to provide a highly attractive radar 
target for the incoming missile. 
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The Texas Instruments GEN-X expendable decoy 


Status 

Advanced development was completed in 1986 and 
full-scale development in 1990. The first production 
contract, worth $67.8 million, for 7,000 GEN-X decoys 
was awarded in May 1992. Production deliveries for US 
Navy and Marine Corps aircraft began in 1994. 


Contractor 
Texas Instruments Inc. 


Advanced Digital Dispenser 
System 


The Advanced Digital Dispenser System (ADDS) is a 
microprocessor, computer-controlled, threat adaptive 
countermeasures dispensing system providing aircraft 
self-protection against current and future ground and 
airborne threats. ADDS utilises user programmable dis- 
pensing programmes, adapted for the specific threat 
and optimum engagement parameters, to control and 
dispense chaff, including dual chaff cartridges, flares, 
RF and future types of offboard expendable decoys. 

With simple software modifications, aircraft configur- 
ations can be tailored for high-performance aircraft, 
helicopters and transport and maritime patrol aircraft. 
ADDS incorporates improvements derived from com- 
bat experience and hundreds of installations on a wide 
variety of aircraft including the A-4, F-4, F-5, F-15, F-16 
and others. 

ADDS features include automatic, semi-automatic 
and manual operational modes; payload inventory; dis- 
crete inputs from aircraft MIL-STD-1553 and RS-422 
databuses to interface with onboard RWR, MLD and 
TWS warning sensors; solid-state sequencer switch 
providing multiple firing pulses with low-burst intervals 
and automatic and crew initiated BIT. 


Status 
In production for many air forces. Installed as standard 
equipment on a number of aircraft types. 


Contractor 
Tracor Inc. 


AN/ALE-29 ECM Dispenser 


The AN/ALE-29 ECM dispenser is widely used on a var- 
iety of US Navy tactical aircraft. Each unit can accom- 
modate up to 30 RR-129 or RR-144 chaff cartridges or 
Mk 46/Mk 47 infra-red decoy flares. The normal aircraft 
installation is two units. A cockpit-mounted program- 
mer unit allows crew selection of countermeasures 
deployment, or automatic operation can be initiated by 
a direct link from threat warning devices. 


Status 
In service. 


Contractor 
Tracor Inc. 


AN/ALE-36 Dispenser Pod 


The AN/ALE-36 (QRC-490) is a modified AN/ 
ALE-38/41 tactical fighter countermeasures dispenser 
pod adapted to carry RR-136 and RR-137 chaff units. 
The QRC/TBC-600 version is a modified AN/ALE-38 
pod carrying 600 RR-170 chaff units for saturation or 
corridor chaff applications. Payloads are carried in 10 
dispenser blocks of 60 payloads each and include an 
integral dispenser. Each dispenser can be loaded with 
chaff units or IR flares. The fully loaded weight is 
309 kg. 


Status 
No longer in production but still in service. 


Contractor 
Tracor Inc. 


AN/ALE-39 ECM Dispenser 


The AN/ALE-39 is a first-generation system for the pro- 
tection of tactical aircraft from ground- and air-launched 
missiles and radar-directed anti-aircraft guns. It rep- 
resents the culmination of over 10 years of dispenser 
system refinement by the US Navy and is designed with 
flexibility of response to meet present and future needs 
in a changing threat environment. 

The system is capable of accommodating up to three 
types of expendable payloads loaded in any combi- 
nation of multiples of 11. Chaff, IR flares or expendable 
jammers can all be dispensed manually or automati- 
cally in accordance with preset programmes. The dis- 
pensing function can be initiated by the pilot, or crew 
member in the case of the F-14. The system is also 
capable of accepting dispense commands from aircraft 
warning receivers. 

The programme flexibility, payload loading versa- 
tility, operational modes and wide selection of payload 
dispensing options and sequences, including simul- 
taneous multiple flare ejection, random chaff ejection 
and rapid dump of flares, combine to make the AN/ 
ALE-39 one of the better first-generation analogue- 
programmable countermeasures-dispensing systems 
in the US inventory. 


Status 

The system is operational on US Navy A-4, A-6, A-7 and 
F-14 aircraft, and also on the US Marine Corps AV-8 and 
F/A-18 aircraft. The system now dispenses POET and 
GEN-X expendable countermeasures. More than 900 
systems have been delivered since the initial pro- 
duction release in October 1973 and the equipment 
has been retrofitted to nearly all US Navy SH-2F LAMPS 
| helicopters. 


Contractor 
Tracor Inc. 


UPDATED 


AN/ALE-40(V) Dispenser System 


The AN/ALE-40(V) first-generation system was devel- 
oped to meet a US Air Force requirement calling for a 
high countermeasure payload capability, simple hand- 
ling and loading procedures, improved decoy effective- 
ness over current systems, high reliability and a 
modular design which could be adapted easily to differ- 
ent aircraft types. Design commenced in 1974 and con- 
centrated initially on an RR-170 chaff cartridge unit 
compatible with the McDonnell Douglas F-4 Phantom. 
In 1977 the system was tested with MJU-7/B infra-red 
flares. 

The F-4 installation units are now designated AN/ 
ALE-40(V)1, 2 and 3. There are two small cockpit units 
and four similar dispensers which can be attached on 
either side of the two inboard armament pylons. Each 
dispenser can accommodate 30 RR-170 chaff car- 
tridges, or the outer modules can carry 15 MJU-7/B 
flares. With each rechargeable cartridge module is a 
streamlined nose cap. Aerodynamic drag is said to be 
similar to that of a Sidewinder missile and launcher. 

A smaller system, AN/ALE-40(N), was developed for 
the Royal Netherlands Air Force NF-5 fighter. In this 
variant there are two skin-mounted dispensers which 
attach to the rear fuselage; each of these carries 30 
RR-170 chaff cartridges, or 15 MJU-7/B flares. Loaded 
weight is less than 32 kg. A similar unit has been flown 
on a Lockheed F-104 Starfighter. 

The AN/ALE-40(V)4, 5 and 6 variants are for internal 
installation within the US Air Force Lockheed F-16 aft 
fuselage. Capacity is the same as that of the AN/ 
ALE-40(N). A similar size system, designated AN/ 
ALE-40(V)7, 8 and 9, is available for internal mounting 
within the F-5E/F left wing root. 

An extremely large system, AN/ALE-40(V)10 is an 
internal installation for the US Air Force Fairchild A-10 


The AN/ALE-40 chaff/flare dispenser for the US Air Force Lockheed F-16 fighter 
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aircraft. It comprises up to 16 dispensers holding as 
many as 30 cartridges each; 480 RR-170 chaff car- 
tridges or 480 M-206 infra-red flares constitute the maxi- 
mum capacity. Four dispensers are mounted in each 
wingtip and each wheel well. 

Other variants of the AN/ALE-40 are operationally 
deployed on RAF Jaguars, Aeritalia G-91 and Dassault 
Mirage. All systems have cockpit control units tailored 
to individual requirements which allow pilot selection of 
salvo/burst rate, ripple rate and so on. All units show 
the number of cartridges remaining in each dispenser. 
The USAF ALE-40 consolidated clean-up program, 
which replaces high failure rate components, is nearing 
completion. 


Specifications 

F-4 pylon 

Dimensions: 

528 mm (length) (outboard) 
348 mm (length) (inboard) 
123 mm (depth) 

241 mm (width) 

Weight: 

(120 chaff) 48.1 kg 

(60 chaff + 30 flares) 58 kg 


A-10 internal 

Dimensions: 

216 mm (length) 

269 mm (depth) 

170 mm (width) 

Weight: 

(60 chaff) 22.5 kg 

(30 chaff + 15 flares) 25.2 kg 
(30 flares) 27.9 kg 


F-16 internal 

Dimensions: 

193 mm (length) 

260 mm (depth) 

147 mm (width) 

Weight: 

(480 chaff) 158 kg 

(240 chaff + 240 flares) 168 kg 
(480 flares) 177 kg 


Power supply: 28 V DC 
0.1 A (standby) 
6 A (dispensing) 


Status 
In production. 


Contractor 
Tracor Inc. 
UPDATED 


AN/ALE-45 Countermeasures 
Dispenser 


The AN/ALE-45 is a microprocessor-controlled coun- 
termeasures dispenser system developed for the F-15 
aircraft. It responds automatically to threat notification 
from the radar warning receiver, tail warning set or pilot. 

The system consists of a programmer assembly and 
four dispensing switch assemblies. Eight magazines 
containing expendable stores are attached to the 
switch assemblies. The programmer assembly houses 
the central processor and the input/output circuitry. An 
operational flight program which contains the dis- 
penser programs, and other preprogrammed data 
defining the functional operation of the system, is 
changed easily through a front panel connector. The 
software is designed to provide automatic priority 
selection of dispensing programmes based on compu- 
tations of threat sources from the radar warning 
receiver or the pilot and aircraft flight data. The dis- 
pensing programme parameters are selectable, includ- 
ing payload class, burst count and interval and payload 
count and interval. 

The four dispensing switch assemblies are identical 
and interchangeable. Their primary function is the firing 
of payloads. 

The AN/ALE-45 has the capability to dispense 
RR-170 and RR-180 chaff cartridges, MJU-7 and 
MJU-10 flare cartridges and other payload types of 
similar form factor. 


Status 
In service on F-15. 


Contractor 
Tracor Inc. 


UPDATED 


AN/ALE-47 Countermeasures 
Dispenser 


The AN/ALE-47 is a new concept in offboard expend- 
able countermeasures dispensing which is intended to 
replace the AN/ALE-39 and AN/ALE-40 on various US 
Navy and Air Force aircraft. A study to adapt the AN/ 
ALE-47 for US Army M-130 installations is also under 
way. 

The system interfaces with other onboard EW and 
avionics systems through two MIL-STD-1553 data- 
buses, two RS-422 buses or discrete lines. The AN/ 
ALE-47 uses threat data and aircraft position data 
received over these interfaces to assess the threat situ- 
ation and determine the appropriate countermeasures 
response. Dispense routines tailored to the immediate 
aircraft and threat environment may be automatically or 
manually dispensed, depending on the mode selected 
by the user. 

Threat response determination is embedded in the 
system operational software. The software consists of 
the Operational Flight Program (OFP) and the Mission 
Data File (MDF). The OFP processes input threat and 
aircraft position data to compute the optimum offboard 
response. The MDF contains the aircraft and mission 
specific parameters used by the OFP and is fully flight 
line reprogrammable. 

Other features include: modular automated test 
equipment; a Consolidated Automatic Support System 
(CASS) compatibility; Built-in Test (BIT) to the Shop 
Repair Unit (SRU); a Shop Replaceable Assembly 
(SRA); hardware/software growth provisions; repro- 
grammable manual dispense routines; and ALE-40 
form-fit compatibility. 


Status 

Operational tests on F-16 and F/A-18 combat aircraft 
and H-60 helicopter have been completed. The US Air 
Force is fitting the AN/ALE-47 to many of its C-5, C-130 
and C-141 aircraft. The AN/ALE-47 is in production for 
the US Air Force, US Navy, US Army and South Korea 
and Taiwan. A combined ALE-47/AAR-47 system, 


The Tracor AN/ALE-40 installed under the rear fuselage of an F-4 


called the Airlifter Defense System, (ADS), is due to be 
fitted to the entire C-17 fleet by the end of 1997. 
Contracts totalling more than $53 million were 
awarded in 1993. In April 1994, Tracor was awarded a 
$23 million contract for 400 systems. This is the second 
production lot in a programme with an estimated value 
of about $100 million. Lot 3 is currently in production. 


Contractor 
Tracor Inc. 
UPDATED 


AN/ALQ-151 Quick Fix EW 
System 


Quick Fix is an intercept, direction-finding and coun- 
termeasures jamming system. It operates in the fre- 
quency range 2 to 150 MHz and has a jamming output 
capability of up to 500 W. The system can interface with 
all other tactical Army aircraft, using a secure communi- 
cations link, and also interfaces with operations cen- 
tres. A distinguishing feature of the system is four 
dipole antennas mounted on either side of the rear and 
a deployable whip antenna beneath the fuselage. As 
well as jamming, Quick Fix can perform communi- 
cations surveillance to provide real-time intelligence. 
The AN/ALQ-151(V)1 Quick Fix IIA programme con- 
verted the UH-1A helicopter to the EH-1X, while AN/ 
ALQ-151(V)2 Quick Fix IIB modified the UH-60A Black 
Hawk to the EH-60A, although both aircraft and 
systems are normally referred to simply as Quick Fix. 


Specifications 

Frequency: HF/VHF 
Direction-finding: 20-80 MHz 
Signal types: AM, FM, CW, SSB 
Bandwidth: 8, 30 or 50 kHz 
Transmit: 20-80 MHz 

Power output: 500 W 


Status 
In service in US Army EH-60C helicopters. 


Contractor 
Tracor Inc. 


UPDATED 
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M-130 Dispenser 


The M-130 aircraft general purpose dispenser is a light- 
weight countermeasures dispenser system developed 
for the US Army, using AN/ALE-40 technology. The sys- 
tem is designed for employment on tactical helicopters 
or fixed-wing aircraft, such as the AH-1, CH-47, OH-58, 
UH-1, RU-21 and OV-1D, to provide self-protection from 
radar-directed weapons by dispensing chaff and from 
infra-red homing weapons by dispensing flares. 

The M-130 system is of modular design to allow flexi- 
bility of operational configuration. The modules consist 
of a cockpit control unit, electronics module, one or 
more dispensers, cabling and aircraft adaptors. The 
cabling and adaptors are unique to the aircraft type, 
whereas the other modules are common among all air- 
craft. The M-130 uses the M-1 countermeasures chaff 
and the M-206 countermeasures flare as payloads. 
Each payload module accommodates 30 chaff units or 
flares of asingle type. The system configuration may be 
either a single dispenser of 30 capacity or a double dis- 
penser of 60 capacity. The system weight, with 60 chaff 
units or flares, is 21.8 kg. 


The Tracor M-130 (with the cover removed) on a 
Royal Air Force Chinook helicopter (Paul Jackson) 


The M-130 will function with input from the infra-red 
threat warning device directly to the electronic module, 
obviating the need for pilot action. 

The chaff units and flares have a nominal 25 by 25 mm 
square configuration and are 210 mmin length. The form 
factor is identical to the RR-170A/AL chaff used in the 
AN/ALE-40 and is functionally interchangeable. 


Status 
In service on a number of aircraft types. 


Contractor 
Tracor Inc. 


Modular Dispenser 


The modular dispenser is a chaff and infra-red flare dis- 
pensing system which has been developed for service 
with both US and NATO forces for passive aircraft pro- 
tection. Due to its modular design, the system can be 
adapted to a great variety of aircraft and a short car- 
tridge length allows flush mounting to the F-16 and 
other types. 

Chaff cartridges developed for use in the dispenser 
incorporate several advanced features including trans- 
verse chaff dipole orientation for rapid bloom and fre- 
quency coverage versatility. The flare cartridge which 
was designed in conjunction with the equipment is 
twice the size of the chaff cartridge and is replaceable 
on a one-for-two exchange basis. The flare cartridge 
incorporates improved composition and a rapid 
ignition system for fast rise time. 


Status 
In service on Royal Danish Air Force J-35 Draken 
aircraft. 


Contractor 
Tracor Inc. 
_ UPDATED 


USA/ELECTRONIC WARFARE 309 


Threat Adaptive 
Countermeasures Dispenser 
System 


The advanced Threat Adaptive Countermeasures Dis- 
penser System (TACDS) unit is a form, fit and function 
replacement for the AN/ALE-40(V) dispenser, and em- 
bodies solid-state microprocessor technology with 
threat adaptive programs. The latter accepts infor- 
mation from the aircraft radar warning receivers, air- 
data system and throttle transducers to determine the 
optimum deployment of expendables such as flares or 
chaff. 

The following operating modes are available: off/ 
standby, manual, semi-automatic and fully automatic. 
Mode selection is made by the crew on a cockpit con- 
trol/display unit. An emergency jettison mode is avail- 
able to dispense all expendables on command, the 
manual mode requires pilot preselection and automatic 
mode selects the appropriate expendables as well as 
the optimum dispensing rate. In semi-automatic mode 
the system requires the pilot to initiate an automatically 
optimised routine. 

The dispenser includes growth capabilities that will 
allow threat characteristics to be rapidly updated and is 
designed for rapid retrofit installation on existing AN/ 
ALE-40 compatible aircraft. Engineering development 
is complete and production began in 1984. 


Status 

In production. In July 1988 Tracor signed a licence 
agreement for MES of Italy to produce the TACDS for 
the AMX fighter. 


Contractor 
Tracor Inc. 


UPDATED 


Star Receiver System 


The Special Threat Analysis and Recognition (STAR) 
receiver system is intended for augmentation of ESM or 
radar warning receivers. The main part of the system is 
a dual-path, self-calibrating superhet receiver using a 
fast tuning phase-locked synthesiser and encoders for 
front end sorting of radar parameters. An encoder chip 
digitises the input signal and controls phase interfer- 
ometry measurements for determination of angle of 
arrival of the signal. Features include a programmable 
screening pulse environment and adaptable threshold. 
Also included in the system is a data processor based 
on an Intel 80186 machine which executes Pulse Rec- 
ognition Interval De-interleaving (PRIDE) algorithms 
and formats contact reports for transmission to the host 
system. 

The processing and control architecture of the STAR 
system allow it to accept high-level commands or to 
operate in a slave mode in the structure of a complex 
ESM system. Demonstrations of the system have 
shown an angular accuracy of 1°. It is claimed that 
pulses as narrow as 100ns can be detected and 
between 30 and 100 targets can be tracked 
simultaneously. 

In operation, the STAR system executes a search 
and tracking strategy defined by a host computer or 


system operator. The system scans the frequency 
rapidly, detects signals of interest, analyses them and 
calculates the angle of arrival, pulse amplitude and 
pulsewidth on a monopulse basis. 


Specifications 

Volume: 0.0141 m° 

Weight: <8.2 kg 

Frequency: 0.5-18 GHz 

Pulsewidth detection: <100 ns without DF, 600 ns 
with DF 

Target tracks: 30-100 simultaneously 

Dynamic range: >50 dB 

Accuracy: 1° RMS 


Status 
Flight tests have been carried out. 


Contractor 
TRW Military Electronics & Avionics Division. 


Target Locating Radar 


The Target Locating Radar (TLR) is a self-contained 
radar detection, location, classification and tracking 
system. It can be used in aircraft or missiles or UAVs 


and is totally reconfigurable externally. TLR is available 
with a variety of wideband antennas. It searches for tar- 
gets of interest and detected pulses of interest are pro- 
cessed to determine signal characteristics and angle of 
arrival. These data are reported over the bus interface 
for multiple targets. TLR can provide data for use by 
other sensors, the crew or as a direct input to a guid- 
ance system or can be used as a mid-course or terminal 
sensor. Other features of the TLR include light weight, 
small size and high accuracy. 


Specifications 

Volume: 0.0142 m° 

Weight: 8.2 kg 

Frequency: 2-18 GHz 

Pulsewidth detection: 100 ns without DF, 600 ns with 
DF 

Target tracks: 30 simultaneously 

Accuracy: 1° RMS 


Contractor 
TRW Military Electronics & Avionics Division. 


AN/ALQ-167(V) Yellow Veil 
Jamming Pod 


The AN/ALQ-167(V) Yellow Veil dual-band airborne 
jammer provides jamming against surface and airborne 
sensors. Antenna coverage is both forward and aft. The 
pod is suitable for both helicopters and fixed-wing air- 
craft and can be used for tactical self-protection or 
standoff escort jamming roles or for training. 

Cockpit selectable frequency and jamming mode 
provisions allow manual updates in flight or the jammer 


can be interfaced with ESM equipment. A broad range 
of jamming modes is available in the standard configur- 
ation and special jamming requirements can be 
accommodated. 

Pod-mounting is the standard configuration, but the 
electronics can also be configured for internal carriage 
or for drone or RPV requirements. 


Specifications 
Dimensions: 3,700 length x 23 mm diameter 
Weight: 100-150 kg 


Output power: 100-200 W, ERP 1 kW (min) 
Frequency: 0.1-18 GHz in customer specified bands 


Status 
Yellow Veil is pod-mounted on Royal Navy Lynx and 
Sea King helicopters. 


Contractor 
Whittaker Electronic Systems. 


UPDATED 
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DATA PROCESSING, MANAGEMENT 
AND DISPLAYS 


Data Handling 

Data Recording 

Navigation and Nav/Attack 

Flight Management and Control 

Cockpit Displays, Instruments and Indicators 
Head-up Displays and Weapon Aiming Sights 
Stores Management 


F-18 Systems Research Aircraft 
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CMA-2060 Data Loader 


The CMA-2060 Data Loader System (DLS) provides a 
general purpose solution to data storage and transfer 
problems in military avionics applications. The system 
consists of a removable 1 to 4 Mbyte non-volatile Data 
Transfer Cartridge (DTC) and a Data Transfer Unit 
(DTU). The DLS provides real-time data exchanges with 
a MIL-STD-1553B bus or RS-422 databus for functions 
such as recording single or multiple data and/or main- 
tenance information for subsequent downloading to 
ground support equipment, and _ interfacing with 
ground support equipment for the downloading of 
flight data and/or the uploading of flight configuration, 
subsystem configuration and mission profile data. 


Specifications 

Dimensions : 

(DTU) 44 x 146 x 168 mm 

(DTC) 83 x 18 x 1381 mm 

Weight: 

(DTU) 1.36 kg 

(DTC) 0.45 kg 

Power supply: 28 V DC, 1 A (nominal) 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


VERIFIED 


OLS Fai: 


The CMA-2060 data loader system 1995 


DATA HANDLING 


CANADA 


CMA-2074CDG Colour Display 
Generator 


The CMA-2074CDG is a digital computer-based system 
that combines any two of the incoming eight subsystem 
video red, green, blue (RGB) channels with colour 
graphics and text to produce three independent RGB 
video output channels. The CDG comprises three inde- 
pendent graphics engines, controlled by an application 
processor, that are able to generate complex, high- 
performance displays for aircraft. Typical applications 
include: tactical display generation; digital map presen- 
tation; radar and FLIR symbology overlay; video man- 
agement; mission processing; and cockpit display 
upgrades. 


Specifications 

Dimensions: 5 MCU (160 x 196 x 321 mm) 

Weight: 7.5 kg 

Power supply: MIL-STD-704B, 70 W (max), 115 V AC, 
400 Hz 

Interfaces: Up to 8 i/p video channels, monochrome/ 
colour; programmable video, RGB RS-170 or RGB 
CCIR 472-3; up to 3 independent o/p video channels- 
RGB; double buffered o/ps to drive up to 6 colour dis- 
plays; up to 4 cursor control devices - RS-232; master 
sync 0/p based on external or internal video sync gen- 
erator; MIL-STD-1553B notice 2 - Bus A and B; RT 
address and parity; ground support interface - RS-422 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


NEW ENTRY 


CMA-2074 Data Interface Unit 


The CMA-2074 Data Interface Unit (DIU) is a small, rug- 
ged, highly adaptable system for interfacing discrete, 
digital and analogue sensors to MIL-STD-1553B and 
ARINC 429 avionic buses for a variety of fixed-wing air- 
craft and helicopters. The DIU provides Ada software- 
controlled acquisition, processing and multiplexing of 
avionics data from multiple interfaces in either stand- 
alone or dual-redundant applications and provides 
1553B bus control, remote terminal and non-1553B 
avionic subsystem control. The unit can be software- 
configured to specific customer requirements and 


expanded to include functions such as maintenance 
recording and exceedance detection. 

A typical application alllows for interfacing, filtering, 
signal processing and data acquisition of up to 256 
inputs. These are digitised, scaled, validated and mul- 
tiplexed on to one or more serial buses. This data is 
then available to all avionics systems connected to the 
same serial bus. Data received on the same MIL- 
STD-1553B bus or another can be reformatted as 
required by the DIU. Commands received via the avion- 
ics buses can be used to control DIU analogue and digi- 
tal outputs. Up to 256 inputs and outputs can be 
accommodated, exclusive of avionic buses. 

The DIU is contained in a %ATR short (4 MCU) 
enclosure; other enclosure options are available. Ada 
operational software allows the unit to be adapted for 
use in many aircraft types and configurations. The DIU 
provides complete closed-loop BIT and performance 
monitoring of all system components. Program soft- 
ware can be modified by data upload via either the 
RS-422A GSE interface or the 1553B interface. By mul- 
tiplexing many signals on to a MIL-STD-1553B or 
ARINC 429 bus, aircraft wiring and installation costs, as 
well as weight, are greatly reduced. 


Specifications 

Dimensions: 127 x 185 x 305 mm 
Weight: 4.3 kg (max) 
Power supply: 
(MIL-STD-704A) 
Interfaces: 

(digital) MIL-STD-1553B, 3 RS-422A/232, 4 ARINC 429 
inputs/2 outputs per card 

(analogue) 2-wire differential/28 channels per card, 4 
synchro and 4 LVDT channnels per card, 12 channel 
synchros per card, 6 strain gauge channels per card. 
Frequency, pulse, ratiometric, variable reluctance, 
piezoelectric, capacitance and thermocouple available 
(discrete) single-wire input/56 channels per card, 
single-wire outputs 

Environmental: MIL-E-5400 Class 1A, MIL-STD-461 
Parts1/2 EMI/EMC 

Reliability: >5,000 h MTBF 


16-36V DC, 30W_ (max) 


Status 
In production. Selected for US Air Force, US Navy and 
US Army programmes and the Canadian Forces 
CC-130. 


Contractor 
Canadian Marconi Company. 


VERIFIED 


Interface Converter Unit 


The Interface Converter Unit (ICU) is operational in the 
US Navy’s SH-2G Super Sea Sprite ASW helicopter. It 
provides all the interfacing needed to convert data from 
older avionics systems to a modern MIL-STD-1553B 
command and control system, utilising a multifunction 
workstation. This includes scan conversion of the radar 
and digitisation of various analogue and synchro 
signals for digital databus compatibility. 


Specifications 

Dimensions: 132 x 262 x 483 mm 
Weight: 15 kg (8 sonobuoy system) 
Power supply: 115 V AC, 3 phase, 400 Hz 


Status 
In service in US Navy SH-2G Super Sea Sprite 
helicopters. 


Contractor 
Computing Devices Canada Ltd. 


The US Navy SH-2G Super Sea Sprite is fitted with the Computing Devices Canada interface converter 
unit 
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-AN/AYK-23(V) Airborne Military 
Computer 


The AN/AYK-23(V) is a 32-bit general purpose compu- 
ter capable of being configured to suit many real-time 
applications. Its militarised construction, to MIL-E-5400 
Class 1A, makes it suitable for severe airborne 
environments. 

Using Motorola’s 68030 technology and militarised 
VME architecture, the AN/AYK-23(V) is a functional 
superset, and a form, fit replacement for the AN/ 
AYK-10(V) computer used on the S-3B. Additional 
acoustics system WRAs captured by the AN/AYK-23(V) 
include one PDP, two drums, and one drum power sup- 
ply. The original CMS-2 and Ultra-32 Tactical Mission 
Program was translated and recomplied to the 68030, 
while the original acoustics software was rewritten in 
Ada and complied to 68030. 

The AN/AYK-23(V) consists of a set of multilayer 
printed circuit cards including central processors, 
graphics processors, monitor drive cards, global mem- 
ory cards, maintenance interface cards, input video 
cards, and 6 input/output interface card types. Up to 72 
of these circuit cards can be configured in the system. 
The AN/AYK-23(V) provides user-friendly and efficient 
maintenance diagnostics and debug capabilities 
through a basic operator panel and remote terminal 
interface. All WRA’s are front-removable. With its open 
architecture, the AN/AYK-23(V) is capable of significant 
future performance and input/output growth. 

The AN/AYK-23(V) is designed to control time-critical 
real-time systems such as command and control, fire 
control, electronic warfare and countermeasures, 
communications, navigation, acoustics and radar. 


Specifications 

Dimensions: 906 x 1,513 x 463 mm 
(module) 6 x 9 in 

Weight: 

(baseline) 125 kg 

(max configuration) 193 kg 

Power supply: 115 V AC, 3 phase, 400 Hz 
(baseline) 685 W 

(max configuration) 3,000 W 


DATA HANDLING/Canada—France 


Contractor 
Lockheed Martin Electronic Systems, Canada. 


NEW ENTRY 


AN/UYK-507(V) High-Performance 
Computer 


The AN/UYK-507(V) computer is a 16/32-bit general 
purpose computer capable of being configured to suit 
many real-time applications. Its militarised construc- 
tion, to MIL-E-16400, makes it suitable for severe 
environments. 

Using ASIC technology and high-performance archi- 
tecture, the AN/UYK-507(V) is functionally compatible 
with the AN/UYK-502(V), AN/UYK-505(V) and AN/ 
UYK-44 standard military computers. 

While emulating these earlier processors, the AN/ 


The Lockheed Martin Electronic Systems, Canada 
AN/UYK-507(V) high-performance computer 


UYK-507(V) computer provides additional features for 
object code optimisation and system performance 
improvements. Expanded memory reach, included as 
part of the processor design, allows absolute address- 
ing to four billion memory locations. Five Mips perform- 
ance is achieved with 90% cache hits out of the 64 
kbytes of cache memory. Higher performance rates are 
achievable with increased cache hit rates. 

The AN/UYK-507(V) consists of a set of multilayer 
printed circuit cards including a central processor, 
input/output processor, maintenance processor, semi- 
conductor memory, 13 input/output interface types 
and a power supply. The AN/UYK-505(V) provides user- 
friendly and efficient maintenance diagnostics and 
debug capabilities through a basic operator panel with 
a remote terminal interface. 

The AN/UYK-507(V) features an open architecture 
and can be easily incorporated into existing appli- 
cations since it continues to use the AN/UYK-502(V) 
cabinet, power distribution system and input/output 
interface modules. This allows present systems to 
achieve a significant performance improvement by a 
simple substitution of the present AN/UYK-502(V) pro- 
cessor/memory nine-card set with the new AN/ 
UYK-507(V) processor/memory three-card set. 

Either as a stand-alone unit or embedded in the sys- 
tem, the AN/UYK-507(V) is designed to control time- 
critical real-time systems such as command and con- 
trol, fire control, electronic warfare, communications, 
navigation, logistics and naval tactical data systems. 
Other uses are radar and signal processing, message 
handling, information management and air traffic 
control. 


Status 

Dimensions: 444.5 x 482.6 x 469.9 mm 
(module) 171 x 228 mm 

Weight: 52.6 kg (max) 

Power supply: 115 V AC, single phase, 575 W 


Contractor 
Lockheed Martin Electronic Systems, Canada. 


UPDATED 


COMMONWEALTH OF INDEPENDENT STATES 


CBC-85 Digital Air Data Computer 


The Type CBC-85 digital air data computer provides 
measured and computed information on speed, tem- 
perature, altitude and angle of attack for crew instru- 
ments and automatic control systems. It consists of two 
frequency type pressure sensors, a secondary power 
unit and six self-contained functional circuit cards for 
the main processor, memory unit, frequency converter, 
analogue to digital converter, correction factors 
storage unit and transmitter to receiver unit. 


Inputs include static and pitot pressures, tempera- 
ture, angle of attack and barometric pressure setting. 
Outputs include height and true altitude, vertical speed, 
indicated airspeed, true airspeed, limiting speed, Mach 
number, outside air temperature and angle of attack. 


Specifications 
Weight: 6.5 kg 
Power supply: 115 V AC, 400 Hz, 50 VA 


Status 
Developed for use by civil aircraft. 


Contractor 
Aviaexport. 


2084 Mission Computer 


Like the M182-84 (see later item), the 2084 belongs toa 
series of general purpose digital computers designed 
to operate with high reliability under extremely severe 
environmental conditions. The arithmetic unit uses 
microprocessors assembled in hybrid modules and 
offering an extremely high-performance/volume ratio. 

Within a % ATR case, the 2084 computer essentially 
comprises: an arithmetic unit; a working memory of up 
to 512 k 18-bit words; a fully comprehensive input/out- 
put system (including the simultaneous management 
of two multiplexed buses); and a power supply. 

Very comprehensive basic software, such as LTR 
and Ada compilers, real-time monitor, assemblers, 
micro-assemblers and programs to assist in the devel- 
opment and debugging of application programs and 
microprograms, has been developed for these 
computers. 


FRANCE 


Status 

No longer in production. The 2084 computer is in 
service in all versions of the Dassault Mirage 2000 air- 
craft including the 2000DA, 2000N and 2000-5 (two 
computers per aircraft). 


Contractor 
Dassault Electronique. 


VERIFIED 


2084-XR Mission Computer 


The 2084-XR computer belongs to the 84 Series of digi- 
tal computers especially designed to meet the require- 
ments of combat aircraft such as the Mirage 2000, and 
to operate with a high degree of reliability in harsh 
environmental conditions. 


The 2084-XR is an enhanced version of the 2084 
computer. Using enhanced technology, such as 
VHSIC, ASICs and CMOS battery back-up RAMs, it 
provides 1.2 Mips throughput. 

The 2084-XR is compatible with other computers in 
this range and has the same software available. 


Specifications 

Dimensions: 2 ATR 

Addressing capacity: 4 M words 
Computing speed: 1.2 Mips 


Status 
In production for the Mirage 2000D and 2000-5. 


Contractor 
Dassault Electronique. 


VERIFIED 


Digibus GAM-T-101 Multiplex 
Databus 


The Digibus GAM-T-101 became a French triservice 
standard multiplex databus in 1982. It is used in many 
military programmes such as Mirage F1, Mirage 2000 
and Atlantique 2 aircraft and in missiles, submarines, 
naval vessels and for land-based applications. 

A variety of Digibus interface units for remote 
terminal and control units have been produced, using 
multichip modules and ASIC technology. Dassault 
Electronique supplies component kits, high-level coup- 
ling boards and complete coupling equipment for sub- 
systems. Ground support facilities, such as bus 
controller emulator, bus monitor and remote terminal 
emulator, are also available. 


Status 
Over 30,000 remote terminal bus interface units and 
3,000 bus controllers have been produced. 


Contractor 
Dassault Electronique. 


VERIFIED 


M182-84 Mission Computer 


Using hybrid micro-electronic technologies, the 
M182-84 computer has been designed for combat air- 
craft. It features light weight and small volume, modular 
construction for easy extension and maintenance, a 
standard digital input/output unit and a specific input/ 
output unit for adaptation to all weapon system 
requirements. 


Status 
No longer in production. The M182-84 is in service in 
French and export versions of the Mirage F1 aircraft. 


Contractor 
Dassault Electronique. 


VERIFIED 


M182-XR Mission Computer 


The M182-XR is an enhanced version of the M182-84 
computer (see previous item). Using advanced tech- 
nology such as VHSIC and CMOS battery back-up high- 
speed RAMs, it provides 1 Mips throughput, 512 k 
words of memory and an extensive set of input/output 


capabilities. The M182-XR represents a_ three-fold 
increase in processing power over the basic M182-84, 
while retaining compatibility with its predecessor to 
enable previously developed application software to be 
used. 

Due to its small size and weight, improved MTBF and 
power consumption, modularity and integrated main- 
tenance, the M182-XR offers significant life cycle cost 
savings and is ideally suited for equipping or retrofitting 
weapon delivery and navigation systems. 


Status 

Production started in mid-1991 for retrofitting French 
Air Force Mirage F1-CT and F1-CR aircraft. Production 
is now complete. 


Contractor 
Dassault Electronique. 


VERIFIED 


Mass Memory 


The mass memory unit is a storage device based on 
solid-state technology, featuring a high level of inte- 
gration and a low power consumption. Consisting of 
two removable cartridges and a processor board with 
digital bus controller circuits, the unit provides storage 
for the aircraft’s mission data and can also record flight 
information. Currently, the maximum memory capacity 
is 16 Mbytes and it can consist of EEPROM, flash 
EEPROM, SRAM or DRAM memory chips. 


Specifications 

Dimensions: 

(cartridge) 95 x 82.2 x 22.5 mm 

(two cartridge unit) 215 x 119 x 122 mm 
Weight: 4 kg 

Power supply: 28 V DC, 50 W 


Status 
In use on Rafale. 


Contractor 
Dassault Electronique. 


VERIFIED 


PMF French Military Processor 


The PMF (Processeur Militaire Francais) is a family of 
central processing units based on a VME backplane, a 
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68020 microprocessor and a 68881/822 co-processor 
featuring a high-performance input/output system. Its 
software environment includes a full Ada and LTR com- 
piler, real-time executives, ENTERPRISE and AIGLON 
software development workshops and the DEVISOR 
test system. 

PMF central processing units have been developed 
in different formats, such as the double Eurocard for- 
mat, using SMT and hybrid technology with clock 
speeds ranging from 16 to 25Hz and with up to 
2 Mbyte static RAM and 2 Mbyte flash EEPROM of 
onboard memory. 


Status 

PMF is used in the Rafale avionics and ECM systems 
for the Mirage 2000, F-16 and Rafale. It is also used in 
submarines and AFVs. A version adapted to US Air 
Force standards has been developed in conjunction 
with Westinghouse (now Northrop Grumman). 


Contractor 
Dassault Electronique. 


VERIFIED 


Rafale Mission Computer 


Based ona VME backplane, the Rafale mission compu- 
ter is composed of a dual SPARC processor CPU 
board, one 8 Mbyte memory board and three NATO 
STANAG 3910 bus controller boards. It delivers 24 
Mips computing throughput while achieving outstand- 
ing gateway performance in terms of data transfer rate 
and low latency time. A high level of integration and 
real-time capabilities has been achieved by the use of 
dedicated ASICs. 

Dassault Electronique has developed a full basic 
software package with real-time executive, Ada com- 
piler and libraries. A complete software development 
workshop and validation tools are also available. 


Specifications 
Dimensions: ARINC 600 - 4 MCU 


Status 
In production for Rafale. 


Contractor 
Dassault Electronique. 


VERIFIED 


15M/125X General Purpose 
Processor 


The 15M/125X has been selected as the main compu- 
ter in the Dassault Aviation Atlantique 2 aircraft to pro- 
cess the data received by the various sensors; it is the 
most recent addition to the Sextant Avionique range of 
general purpose units and employs many internal oper- 
ating procedures common to previous units. It is a 32- 
bit machine with up to one Mops capability. A 1 Mbyte 
memory can be addressed and versions of the pro- 
cessor are typically installed ina 1 ATR case. LTR real- 
time software support is provided and numerous appli- 
cations for high-performance military equipment are 
anticipated. 


Status 
No longer in production. In service in French Navy 
Atlantique aircraft. 


Contractor 
Sextant Avionique. 


Type 30 Family of Pressure and 
Temperature Measurement Units 


The Type 30 family of Pressure and Temperature 
Measurement Units (PTMU) is designed to measure 
static and pitot (or differential) pressures and dynamic 
temperature and to distribute measurement data to air- 
craft systems. This unit is compact, of modular design 


and can accommodate various measurement ranges. 
Output data can be distributed on various types of 
digital buses depending on user requirements. 

The unit is said to be ideally suited for use in remote 
sensor air data systems to generate data for navigation, 
weapon, fly-by-wire and flight display and recording 
systems. Special versions are also available for press- 
ure measurement reference purposes for flight test 
requirements. 


Specifications 
Weight: 1.8-2.4 kg 


Status 
In production. 


Contractor 
Sextant Avionique. 


Type 40 Pressure Measurement 
Unit 


The Type 40 pressure measurement unit, with a single 
static or pitot pressure measurement channel, meets 
the requirements of the ARINC 738 recommendation 
defining a remote sensor architecture for civil airliners 
such as the A321, A330 and A340. It distributes press- 
ure data on an ARINC 429 line in accordance with 
ARINC 738. Its small size and low weight of 0.75 kg 
allow it to be installed close to the pressure probes. 


An alternative model, which will be incorporated 
directly in the probes, is planned. 


Status 
In production. 


Contractor 
Sextant Avionique. 


Type 120 Air Data Computer 


The Type 120 air data computer, designed in accord- 
ance with ARINC 706, is intended for use in transport 
aircraft and has been chosen for various Boeing 707 
and McDonnell Douglas DC-8 derivatives. It includes 
two Type 51 pressure sensors and the necessary CPU 
board, interface board and power supply. 


Specifications 

Dimensions: 2 MCU as per ARINC 600 

Weight: 3.5 kg 

Power supply: 115 V AC, 400 Hz, single phase, 28 VA 
Reliability: 10,000 h MTBF 


Status 
No longer in production. In service in Boeing 707 and 
McDonnell Douglas DC-8 derivatives. 


Contractor 
Sextant Avionique. 
UPDATED 
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Type 130 Air Data Computer 


The modular design Type 130 air data computer is 
intended for use on new generation aircraft and for the 
retrofit of fighter aircraft, and has already been chosen 
for various Mirage retrofits. 

The ADC comprises two pressure sensors for mea- 
suring static and total pressures; a CPU board includ- 
ing arithmetic unit; memories and sensor measurement 
circuits; an input/output board for all analogue and digi- 
tal multiplexed bus interfacing; and a power supply 
board. A large number of built-in tests is available and 
permanent monitoring of all functional circuits takes 
place during flight, the results being expressed as 
maintenance words stored in a protected memory or 
dispatched on the digital lines. 

Pressure sensors are the Sextant Avionique vibrating 
quartz blade Type 51 pressure sensors. 


Specifications 

Dimensions: 2 MCU 

Weight: 4.6 kg 

Power supply: 115 V AC, 400 Hz, single phase, 30 VA 
Reliability: 10,000 h MTBF 


Status 
In production for retrofit of Mirage aircraft. 


Contractor 
Sextant Avionique. 


Type 300 Air Data Unit 


The Type 300 Air Data Unit (ADU) is designed to mea- 
sure static and differential (or pitot) pressures and 
impact temperature. From these data, the ADU 
computes the true airspeed and provides air data 
parameters through an ARINC 429 bus. Analogue 
outputs are available as an option. 

The unit is ideally suited to provide the primary refer- 
ence in helicopters and for retrofits in military aircraft. 


Specifications 
Weight: 1 kg 


Status 
In production and in service. 
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Contractor 
Sextant Avionique. 


UPDATED 


Airborne Electronic Library 
System 


The Airborne Electronic Library System (AELS) aims to 
handle all types of information necessary for a crew to 
operate an aircraft. When integrated into a data man- 
agement network, it helps to reduce the costs of docu- 
ment creation and updating. It also improves the 
efficiency of maintenance operations. 

The AELS is designed to replace onboard manuals, 
ease and improve the updating of manuals, avoid data 
duplication, decrease document creation and updating 
costs, allow for compatibility with the ground documen- 
tation management system, allow operational users to 
have easy and immediate access to accurate infor- 
mation and, in the long run, to increase the efficiency of 
systems such as the FMS and OMS. The AELS will act 
as a storage, management, selection and consultation 
system. 

The design of the AELS is based on a central compu- 
ter, local area network and large capacity mass storage 
devices. The central computer hosts all the software for 
information preparation and retrieval. It also provides 
wide memory capacity to prepare information automati- 
cally for use by the crew. The computer interfaces with 


The primary access terminal for the Sextant 
Avionique AELS 


existing onboard systems such as FMS, OMS, Satcom 
and full format printer according to the type of aircraft 
and requirement. The local area network, with high- 
speed data transfer capacity, accommodates several 
types of terminals simultaneously for different appli- 
cations. The primary access terminal is for use in the 
cockpit; secondary terminals are for use by the cabin 
crew and the onboard maintenance crew. The large 
capacity mass storage devices are based on the use of 
optical or magnetic disks and, in the longer run, of static 
memories. 


Contractor 
Sextant Avionique. 


Data Analogue Converter 


The data analogue converter is designed to receive, 
convert, process and multiplex analogue and discrete 
input signals in order to present them in a digital format 
for an ARINC 429 bus application. It uses microproces- 
sors and CMOS components and is suitable for civil 
and military applications. Interchangeability is provided 
by a personalised program or menu which automati- 
cally identifies the aircraft type, switches inputs to the 
appropriate interfaces and connects the correct ARINC 
formatting process. Extensive internal monitoring anda 
built-in test function provide failure detection and easy 
online maintenance. 


Specifications 

Dimensions: 6 MCU 

Weight: 8 kg 

Power supply: 115 V AC, 400 Hz 

Refresh rate: 16 times/s 

Resolution: 4,096 points 

Inputs: 150 analogue and 200 discrete signals 
Outputs: ARINC 429 serial data words, BITE and 
validity signals 

Environmental: DO 160 


Status 
In production and in service. 


Contractor 
Sextant Avionique. 


UPDATED 


AC 68 Multipurpose Disk Drive 
Unit/Airborne Data Loader 


The multipurpose disk drive unit/airborne data loader 
enables the uploading and downloading of onboard 
computers and allows remote loading of the computer 
program database or program initialisation for ACMS, 
FMC, ACARS and TCAS, memory computer download- 
ing and recording data reports, QAR function and so on 
from aircraft computers. The AC 68 data loader is also 
compatible with other data loaders in accordance with 
the ARINC 603 standard. 

The storage medium used for transfer is a 3.5 in 
(89 mm) double-side high-density magnetic diskette. 
The formatted capacity is 1.44 Mbytes. 


Status 
In production for Airbus, Boeing and McDonnell 
Douglas aircraft. 


Contractor 
SFIM Industries. 


UPDATED 


The SFIM AC 68 multipurpose disk drive unit/ 
airborne data loader 


Data Transfer System 


Dornier’s data transfer systems comprise portable 
solid-state data carriers as key elements with easily 
expandable memory capacity and associated data car- 
rier adaptors for various ground and onboard instal- 
lations. The data carrier adaptors have a similar design 
and are easily interchangeable by replacing the inter- 
face card which interfaces the equipment to ground 
computers or onboard systems. Onboard data carrier 
adaptors are available for MIL-STD-1553B and RS-422 
interfaces. The portable and removable pocket-sized 
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solid-state data carriers are used like a floppy disk to 
store any kind of data in an intelligent way. 

Dornier is currently producing several types of 
CMOS EEPROM-based portable solid-state data car- 
riers with storage capacities ranging from 64 kbytes to 
2 Mbytes. The new generation of data carriers, ranging 
from 512 kbytes to 8 Mbytes, is equipped with a power- 
ful built-in RISC processor combined with a specific 
controller ASIC providing autonomous data storage 
management and a high-speed serial datalink with 
10 Mbits/s. The firmware routines implemented in the 


RISC processor provide application independent data 
management procedures which are directly compar- 
able to the hard disk file system of standard DOS PCs. 
Programmable applications enable a large number of 
files of different sizes and a flexible structure of hier- 
archical directories limited only by the storage size of 
the data carrier. Up to 25 files can be opened simul- 
taneously. For multi-user operation, a file can be 
opened for read access by up to 25 users 
simultaneously. 


Specifications 

Dimensions: 

(Alpha Jet) 180 x 127 x 36 mm 

(Tornado, C-160, Eurofighter 2000) 180 x 127 x 73 mm 
(PAH-2 Tiger) 180 x 127 x 53.9 mm 

(data carrier) 80 x 55 x 25 mm 

Weight: 

(Tornado) 1.7 kg 


(Alpha Jet) 1.2 kg 

(PAH-2 Tiger) 1.3 kg 

(data carrier) 0.1-0.2 kg 
Power supply: 28 V DC, 25 W 


Status 
Qualified for carriage on the Alpha Jet, Tornado, 
Eurofighter 2000 and PAH-2 Tiger. 
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Contractors 
Dornier GmbH. 
UPDATED 


Main Computer for the Tornado 


The in-service main computer for navigation and 
weapon delivery in the Tornado has been upgraded to 
fulfil increased computing requirements. It is now 
based on a multiprocessor architecture which still uses 
the original LR-1432F digital airborne computer but 
adds one or more high-performance 68040 processor 
modules. This new structure enables execution of all 
existing software, as well as newly introduced Ada 
software running on the 68040 processors. 

The computer is equipped with various input/output 
interfaces including a high number of Panavia inter- 
faces, one or two MIL-STD-1553 bus systems, discretes 
and special type interfaces. 

Provisions have been made for adding graphic 
capabilities in the near future. 


Status 
The upgraded main computer is in production and in 
service. Graphic capabilities are in development. 


Contractor 
LITEF GmbH. 


The upgraded main computer of the Panavia 


Tornado 1995 


Mission Computer/Weapon 
Computer for the F-4F 


The LITEF mission computer/weapon computer for the 
German Air Force Phantom F-4F features microproces- 
sor technology based on the Motorola 68020 with 
32-bit architecture, fast CMOS-SRAM/EPROM, CMOS, 
ASICs to reduce power, space and weight, high-density 
packaging with melted core multilayer and surface- 
mounted technology, high reliability and extensive BIT. 
The computer contains two spare slots for future 
expansion. 


Specifications 

Dimensions: % ATR 

Weight: 6.5 kg 

Power supply: 28 V DC, 50 W (max) 


Status 
German Air Force F-4F Improved Combat Efficiency 
(ICE) programme. 


Contractor 
LITEF GmbH. 
UPDATED 


Air Data Computer and Air Data 
Transducer for the JAS 39 Gripen 


The air data computer and air data transducer for the 
Saab JAS 39 Gripen combine the primary air data com- 
puter with an air data transducer channel as back-up in 
a single electronics box. Both functions are fully inde- 
pendent of one another and are electrically decoupled. 
The air data computer contains two high-precision 
pressure sensors which convert the static pressure and 
the total pressure into an electronic frequency signal. 
The signal is digitised and fed to a 16-bit microproces- 
sor. Using software algorithms, the classic air data are 
computed, taking into account further parameters such 
as barometric altitude correction and total air tempera- 
ture. Air data such as speed, altitude and Mach number 
are passed to aircraft systems via MIL-STD-1553B 
interfaces. 

The other part of the unit contains two additional 
identical pressure sensors which operate in the same 
way as in the air data computer. In contrast to the com- 
puter, however, the final data are not computed. 
Instead the static and total pressures are passed to the 
flight control computer via an ARINC 429 interface. Due 
to the complete separation of the functions of the air 
data computer and air data transducer, the air data 
transducer has its own power supply unit, a separate 
processor and a separate software program. In the 
flight control computer, the pressure values supplied 
by the air data transducer are used to calculate the air 
data, taking into consideration the barometric altitude 
correction and total air temperature, and the result 
compared with the values from the air data computer. 

Both channels of the Nord-Micro air data computer 
and air data transducer have a highly developed self- 
testing capability and are able to check their own cor- 
rect function or to provide information on any faults 
which may have occurred. In the event of an error, the 
faulty function detected is written to a non-volatile 
memory and is thus available for subsequent trouble- 
shooting. The use of hybrids, gate arrays and LCC 
Circuits enables the units to be housed in a 4 MCU box. 


Status 
Developed for the Saab JAS 39 Gripen. 


Contractor 
Nord-Micro Elektronik Feinmechanik AG. 


Air Data Computer for the Airbus 
A300 and A310 


The modular air data computer for the Airbus A300 and 
the A310 is designed for ease of operation. Each mod- 
ule can be replaced without any need for calibration or 
adjustment. The computer is supplied with power via a 
switched mode power supply which can bridge an 
aircraft power failure of up to 200 ms. 

Total pressure and static pressure of the air sur- 
rounding the aircraft are measured using pressure sen- 
sors, converted into digital values and supplied to the 
microprocessor. The correction signal for the baro- 
metric pressure is supplied in either analogue or digital 
form. The signal for the ambient air temperature is also 
digitised. The signals are processed in a 16-bit micro- 
processor which computes the necessary air data from 
the input values. 

Since the air data is an important link in the data 
chain to other aircraft systems, the air data computer 
has a comprehensive self-testing facility which con- 
stantly monitors all its functions. The BIT not only 
checks the hardware and software, but also performs 
redundant computations to control the validity of the 
output data. Maintenance of the computer is also con- 
siderably facilitated by the self-testing capability which 
traces and displays faults down to circuit level. 


Status 
In service on the Airbus A300 and A310. 


Contractor 
Nord-Micro Elektronik Feinmechanik AG. 


Data Management Unit for the 
A320 


The Data Management Unit (DMU) is the basis of the 
Airbus A320 integrated data system. It determines the 
aircraft condition by recording specific system par- 
ameters and provides data preparation and processing 
via corresponding accumulating memories and algor- 
ithms. The DMU has interfaces to the digital mag tape 
recording unit, the printer installed in the cockpit, the 
two multipurpose control and display units, the ACARS 
datalink from the aircraft to the ground stations and the 
centralised fault display system. 


The DMU processes information to provide determi- 
nation of the flight phase, generation of programmable 
print reports, storage of the last 120 seconds of data, 
recording of selected information on the mag tape unit 
and programming of the start/stop logic for both the 
selected recording on the digital mag tape recorder 
and for the programmed print reports. It also provides 
parameter call-up via unit addresses and codenames, 
conversion of data into engineering units, generation of 
a screen menu for interactive dialogue with the multi- 
purpose control and display units, printout of the infor- 
mation displayed on the screen, programming of 
constants and limit values and generation of summary 
and documentation reports. 

The DMU contains an electronic PCB for micropro- 
cessor, RAM and input/output circuits, two onboard 
replaceable modules, one of which contains the basic 
software and the other being for airline use, and a 
power supply module. Printed circuit board locations 
and connectors are also provided for subsequent 
expansion. 


Status 
In service on the Airbus A320. 


Contractor 
Nord-Micro Elektronik Feinmechanik AG. 


Flight Data Interface Unit for the 
A320 


The digital flight data recording system records data 
from a wide range of the Airbus A320 aircraft systems 
for subsequent evaluation. The Flight Data Interface 
Unit (FDIU) is the link element between the fire- and 
impact-resistant flight recorder and the aircraft sys- 
tems. It collects a wide variety of data which it receives 
from various aircraft systems via ARINC 429 serial 
digital databuses, formats and organises the data and 
converts them into the ARINC 717 recording code. 

In addition to the self-testing capabilities of the unit, 
the system also carries out a plausibility analysis of the 
processed parameters. This plausibility analysis 
checks not only the functions of the unit but also the 
complete measuring chain of the appropriate par- 
ameter. The results of all these tests are transmitted to 
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the centralised fault display system and, if necessary, 
alarms for the pilot are triggered. 

A further cassette unit, the quick access recorder, 
can be interfaced to the unit to meet the requirements 
of those airlines which do not use an aircraft integrated 
data system. 


Status 
In service on the Airbus A320. 


Contractor 
Nord-Micro Elektronik Feinmechanik AG. 


The Airbus A320 is equipped with the Nord-Micro 
flight data interface unit and the data 
management unit 
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Modular Avionic Computers 


The range of modular avionic computers designed by 
Teldix for a variety of airborne roles includes: 

The Missile Control Unit (MCU) is designed to control 
intelligent missiles fitted to aircraft such as the Panavia 
Tornado. The missile control unit serves as a comput- 
ing and interface system between the aircraft’s main 
digital computer and the relevant input/output circuits 
of the missiles. 


The missile control unit is a 16-bit multimicroproces- 
sor containing the interface circuits to convert and pro- 
cess internally fed data and then pass it to the missiles 
via the MIL-STD-1553B databus. - The Launcher 
Decoder Unit (LDU) provides the interface between the 
MCU and individual missiles. The MCU and LDU are in 
production. 

The Mission Management Computer (MMC) is similar 
in configuration to the MCU, with a STANAG 1773 
optical bus system incorporated. The MMC has been 


developed for use on the Daimler-Benz Aerospace 
Excet rig. 


Status 
In production. 


Contractor 
Teldix GmbH. 


UPDATED 


Avionic Computer Family for the 
Eurofighter 2000 


The four avionic computers for the Eurofighter 2000 
provide processed data for attack, navigation, data 
recording and defensive aids functions. These compu- 
ters are based on a modular multiprocessor architec- 
ture and are equipped with common MC 68020 and 
MC 68882 processing modules, with common housing 
and power supplies. A special purpose co-processor 
was developed at LITEF based on the_high- 
performance Reduced Instruction Set Computer 
(RISC) technology. 


INTERNATIONAL 


The equipment software is developed mainly in Ada. 
It includes BIT capabilities, an adapted Ada run-time 
system and a set of Ada packages to provide a defined 
interface between target specific input/output 
interfaces and the application software. 

Each computer is equipped with various interfaces. 
The attack/navigation computers are equipped with 
two STANAG 3910 high-speed fibre optic databuses, 
the interface processor unit has two STANAG 39210, 
analogue, audio and discrete interfaces and the 
defensive aids computer has one STANAG 3910 inter- 
face, with discretes for chaff and flares and for 
blanking. 


Status 

In development for the Eurofighter 2000. Formal qualifi- 
cation is in progress for the attack/navigation computer 
and the interface processor unit. The defensive aids 
computer is still in development. 


Contractors 
Agusta Sistemi. 
Computing Devices Company Ltd. 
GF-Sistemi Avionici. 
INDRA DTD. 
LITEF GmbH. 
UPDATED 


Eurofighter 2000 Air Data 
Transducer 


The Eurofighter 2000 air data transducer, currently 
being developed by an international consortium con- 
sisting of GEC-Marconi Avionics (Rochester), Bavaria 
Avionik Technologie and Tecnobit, provides high integ- 
rity and fast dynamic response air data information. 
The air data transducer features a combined multi- 
function pitot-static and flow angle mobile vane devel- 
oped by Sextant Avionique. It provides local air 
data parameters, such as pitot, static and differential 


pressures, via a dedicated MIL-STD-1553B databus to 
the flight control computer. Calculations of airspeed, 
altitude, Mach number, angle of attack and angle of 
sideslip are generated to support the Eurofighter 
2000’s artificial aerodynamic stabilisation. 


Status 
In advanced development. Prototypes are available. 


Contractors 
Bavaria Avionik Technologie GmbH. 
GEC-Marconi Avionics, Rochester. 


Cockpit Interface Unit 


The Cockpit Interface Unit (CIU) was initially designed 
for the British Aerospace EAP programme and has 
been selected for the Eurofighter 2000. The system is 
being produced jointly by Teldix, Gruppo Finmeccan- 
ico Systemi Avionics, INDRA DTD and GEC-Marconi 
Avionics. 


Specifications Tecnobit SA. 
Dimensions: 138 x 125 x 155 mm 
Weight: 3.2 kg VERIFIED 
Power supply: (heater) 115 V AC, 450 W 
+20 V DC, 15 W 

The CIU collects discrete signals from various but- Contractors 
tons and switches in the cockpit and data from other GEC-Marconi Avionics, Rochester. 
avionic systems being passed along the data highway, | Gruppo Finmeccanico Systemi Avionics. 
for onward transmission to other cockpit systems. INDRA DTD. 

Teldix GmbH. 

Status is 
Under development. UPDATED 


Harpoon Airborne Command, 
Launch and Control System II 


GEC-Marconi Avionics (Rochester) and McDonnell 
Douglas Aerospace Missile Systems have developed a 
range of command, launch and control systems com- 
patible with all standards of Harpoon and SLAM 
missiles. 

The Harpoon Airborne Command, Launch and Con- 
trol System II-2 (HACLCS II-2) provides a two-missile 
capability for applications in small MPA such as the 
Fokker 50 and the Daimler-Benz Aerospace/IPTN 
CN-235. 

Two other HACLCS II configurations have been 
defined: a HACLCS replacement for the P-3 aircraft, the 
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HACLCS II-6, and the single missile capable pylon- 
mounted HACLCS Il-1 for applications on fast jet 
aircraft. 

The GEC-Marconi Avionics HACLCS II-2 computer, 
as the main subsystem of HACLCS II-2, provides all the 
control and power signals necessary to interface with 
the aircraft systems, including a MIL-STD-1553B data- 
bus. Two complete and independent missile interfaces 
are provided for maximum mission capability. 


Specifications 

Dimensions: 191 x 194 x 309 mm 
Weight: 9.5 kg 

Power supply: 115 V AC, 2 A (max) 
28 V DC, 1 A (max) 
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Status 
In preproduction. 


Contractor 
GEC-Marconi Avionics. 


McDonnell Douglas Aerospace Missile Systems. 


VERIFIED 


Interface Unit for the Tiger 


The interface unit is a data acquisition, management 
and preprocessing computer for the basic avionics of 
the French/German Tiger helicopter. It is based on a 
modular multiprocessor architecture and includes the 
MC 68020 processor. It is equipped with input/output 
modules for data transfers via interfaces of different 
types, such as MIL-STD-1553B, ARINC 429, analogue, 
frequency measurement and discrete. 


The equipment and the application software is devel- 
oped mainly in Ada. It includes BIT capabilities, an 
adapted Ada run-time kernel and flexible data trans- 
mission, handling, formatting and processing so that 
interface parameters are configurable via a parameter 
table which allows changes in acquisition rate or selec- 
tion of preprocessing without any modification of the 
software itself. 


Status 
Formal qualification for the Tiger helicopter in progress. 


Contractors 

LITEF GmbH. 

Sextant Avionique. 

VDO Luftfahrtgerate Werk. 


ACE-3 Computer 


The Elbit ACE-3 computer has been selected to equip 
the Israeli Air Force’s F-16C/Ds. The computer is 
designed to MIL-STD-1750A standards and is compat- 
ible with MIL-STD-1553B databuses; it has 64 k words 
of memory and operates at 550 Kips. Extensive built-in 
test routines are claimed to be able to detect 97 per 
cent of all faults. 


Specifications 

Dimensions: 137 x 198 x 472 mm 
Weight: 13 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 

Environmental: MIL-E-5400 Class II 
Reliability: >500 h MTBF 


Status 
In production. 


Contractor 
Elbit Ltd. 


VERIFIED 


ACE-4 Computer 


The Elbit ACE-4 computer is a lightweight general pur- 
pose computer designed for fighter aircraft. It is fully 
compatible with MIL-STD-1750A and MIL-STD-1553B. 
It has a highly modular design and incorporates 
advanced LSI and VLSI technology. Computation per- 
formance is in excess of 600 Kops. The basic configur- 
ation of the memory is two modules of 64 k words; this 
is capable of parallel expansion up to 1 M words. 


Specifications 

Dimensions: 124 x 194 x 224 mm 

Weight: 5 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 70 W 
28 V DC 

Environmental: MIL-E-5400 Class II 

Reliability: 2,500 h MTBF 


Contractor 
Elbit Ltd. 


VERIFIED 


ACE-5 Computer 


The ACE-5 is a modular high-performance airborne 
general purpose computer which is fully compatible 


ISRAEL 


with MIL-STD-1750A and MIL-STD-1553A and B. It is 
designed for multirole fighter mission management. 
Computation performance is 1.7 Mips, with growth 
potential to 2.5 Mips. Some 256 k words of memory 
with battery back-up are programmable at flight line 
level, with growth capacity to 1 M words. BITE provides 
continuous monitoring of functional integrity. 


Specifications 

Dimensions: 137 x 198 x 472 mm 
Weight: 10 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 

Environmental: MIL-E-5400 Class II 
Reliability: >500 h MTBF 


Status 
In service on Israeli F-16C/D aircraft. 


Contractor 
Elbit Ltd. 


UPDATED 


Enhanced Airborne 
Communication, Navigation and 
Identification System 


The Enhanced airborne Communication, Navigation 
and Identification system (ECNI) enables integrated, 
centralised and computerised contro! and resource 
management of communication, radio navigation and 
identification devices, using avionics controls and dis- 
plays as the man/machine interface. It also enables 
back-up control and management of vital CNI functions 
during failures, using a dedicated control and display. 
Management and control of all audio sources such as 
the crew, radios, alarms, weapons and EW is provided 
using a digital audio matrix which also provides inter- 
com and alarm generation as by-products. The ECNI 
manages and controls synthetic voice and tonal alarms. 

ECNI consists of the main control unit which contains 
all the electronics required for system implementation, 
an integrated back-up control box which is used as a 
redundant unit for control and audio during failures and 
additional control and audio panels for the use of other 
crew members. In the normal mode the ECNI is 
designed to be operated using the avionics controls 
and displays, and in the back-up mode the system is 
operated via the dedicated control box. The main con- 
trol unit includes a digital/audio switching matrix which 
enables intercommunication between system sub- 
scribers according to predefined communication maps 
or dynamic real-time resource selection. Alarm control 
and management are principal features of ECNI. There 


are two types of alarms: synthetic voice and regular 
tone. The system is capable of translating existing tonal 
alarms into synthetic voice alarms, according to the 
latest human engineering requirements. 


Contractor 
Elbit Ltd. 


VERIFIED 


Modular MultiRole Computer 
(MMRC) 


Elbit’s MMRC performs tasks for a full avionic suite. The 
MMRC is a single multimodule computer designed to 
handle a broad spectrum of tasks previously performed 
by several individual units. 

It is easily upgradeable to accept new systems and 
capabilities, and has built-in growth potential in 
processing capability, memory and interfaces. 

Each module of the MMRC performs a different func- 
tion: fire control; stores management; display pro- 
cessor (MFDs, MFCDs, HUD, HMD); display and sight 
helmet; integrated communication radio navigation 
and identification system; digital image processing and 
communication system; and video and VTR controller. 


Status 
In production. 


Contractor 
Elbit Ltd. 


NEW ENTRY 


The Modular MultiRole Computer (MMRC) 


1996 
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Memory Loader Verifier 


Elisra’s generic third-generation Memory Loader Ver- 
ifier (MLV) is designed for field operation. The field 
program loader loads, unloads and verifies data for a 
variety of embedded avionic computers. The lightweight 


and compact MLV can also load and unload its own 
software, which makes it flexible enough to adjust to 
the requirements imposed by future demands. 


Status 
In production. Fourth-generation under development. 


Contractor 
Elisra Electronic Systems Ltd. 


UPDATED 


EL/P-8930 Advanced 
Programmable Signal Processor 


The Advanced Programmable Signal Processor 
(APSP) is a signal processor for computation intensive 
airborne, naval and other military and civil applications. 
It is based on the new generation of off-the-shelf DSP 
chips that ease program development and mainten- 
ance. A high-speed parallel Data Transfer Network 
(DTN) provides flexible communications between 
modules. 

The APSP consists of Programmable Processing 
Modules (PPMs), special processing modules, data 
processors, memory modules, a master controller, fast 
input/output channels and a high throughput DTN. For 
ease of programming, the PPMs comprise pairs of 
tightly coupled modules sharing a common memory. 
One five-card PPM is capable of 700 Mflops and has up 
to 22 Mbytes of memory, expandable by adding more 
memory modules. 

The DTN is a flexible parallel message passing unit 
providing 32-bit wide data transfer from sensors and 
among processors. Up to eight stations can be connec- 
ted simultaneously with a rate of up to 22 Mbytes/s 
between each pair of stations. 

The APSP is packaged in various size chassis and 
cooled either by forced air or fans. The processor is 
available in military or commercial versions. 

The main features of the EL/P-8930 are high-level C 
and assembler language programming with no micro- 
coding, a distributed real-time operating system, highly 
optimised 32-bit floating-point calculations, fault toler- 
ant design for high mission availability, modular open 
architecture for easy adaptability to specific appli- 
cations, computing from 165 Mflops to 3,500 Mflops 
depending on configuration and special processors 
including FFT and convolver modules. 

Typical applications for the EL/P-8930 include multi- 
mode fire control radars, phased-array radars, sonar, 
electronic warfare, COMINT, multisensor fusion, target 
recognition, cryptography, image processing, multi- 
media, video compression/decompression and 
communications. 


Contractor 
Elta Electronics Industries Ltd. 


EL/S-8600 Computer 


There are several versions of the basic EL/S-8600 main 
computer, all of which use similar central processing 
units and architectures and are customised for various 
military applications. The EL/S-8610 has 15 modules 
(each with two printed circuit boards) in a 1 ATR box; 
the EL/S-8611 has only four modules in a customised 
box. In addition to their airborne applications, other 
computers in the range are used for land and sea oper- 
ations. Typical applications are for inertial navigation 
and weapon delivery systems, artillery tactical fire con- 
trol systems, message switching centres and mobile 


aircon 
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Some of the range of military computers produced by Elta 


communications control. Software support is available 
for C, Fortran-77, lso-Pascal, APL and Cobol. 


Specifications 

EL/S-8610 

Dimensions: 394 x 257 x 194 mm 

Weight: 21.5 kg 

Computer type: binary, two’s complement, micro- 
instruction (15 register), fixed point 

Word length: 

(32-bit instruction words) 16-bit 

Max address range: 64 kbyte (expansible to 2 Mbyte 
with mapping unit) 

Instruction set: 90 

Micro-instruction cycle time: 225 ns 
Micro-instruction depth: 1,024 words (expansible to 
2,048 words) 

Typical execution time: 

(add/subtract) 0.66 us 

(load) 1.34 us 

(multiply) 6.56 us 

(divide) 9.26 us 

Input/output options: wide variety, customised to use 


Status 
In service. 


Contractor 
Elta Electronics Industries Ltd. 


EL/S-9000 Computer 


The EL/S-9000 is a high-performance military computer 
based ona VME bus and Motorola 680X0 microproces- 
sors. The advanced architecture of the EL/S-9000 sup- 
ports a wide variety of modules, meeting most 
customer configurations. 

The EL/S-9000 computer family is supported by a 


powerful software package for the host computer’s 
environment and run-time, as well as the multiproces- 
sor’s systems. High-level languages are also supported 
under the realtime multiprocessor environment, 
including Ada and C. The EL/S-9000 computer meets 
MIL-E-5400 Class II, MIL-E-4158 and MIL-E-16400 Class 
Ill military standards. 

The EL/S-9000 features a high-speed Motorola 
68000, 68020 or 68040 32-bit processor, advanced 
open architecture and multiprocessor/parallel process- 
ing configuration. It supports Ethernet, TCP/IP, SCSI, 
RS-232, RS-422 and PSP hardware interfaces and has a 
dual-bus design with VME bus and LBE bus. The sys- 
tem, housed in a 19 in (482.6 mm) or full ATR rack, 
includes BITE and full onboard diagnostics. 


Contractor 
Elta Electronics Industries Ltd. 


EL/S-9005 Military AVIION 
Computer Family 


The EL/S-9005 is a high-performance military computer 
family based on the Motorola 88000 32-bit RISC pro- 
cessor. It is software-compatible with the Data General 
AVIION 400/4000 systems. 

The EL/S-9005’s advanced architecture supports a 
wide variety of modules using the system’s fast GM bus 
and industry standard VME bus. The systems are sup- 
ported by Data General’s DG/UX and Ready System’s 
VRTX32 operating systems. 

The EL/S-9005 features a multiprocessor/parallel 
processing configuration and supports Ethernet, SCSI, 
RS-232, RS-422 and Graphic Controller SPSP hard- 
ware interfaces. It is housed in a 19 in (482.6 mm) rack. 


Contractor 
Elta Electronics Industries Ltd. 


Data Transfer and Processing 
System 


The Data Transfer and processing System (DTS) pro- 
vides storage and transfer of preflight, in-flight and post- 
flight information. The system allows the pilot, prior to 
flight, to initialise his avionic computers with tactical 
mission information. During flight the system pro- 
cesses and stores operational, maintenance and other 
aircraft information such as fatigue and engine data for 
postflight analysis. This mission information can be 
instantly retrieved. In addition, the DTS provides, via an 
integral special interface, display of post-flight mainten- 
ance data to the ground crew, and performs automatic 
preflight testing of the aircraft. 

In conjunction with a ground-based computer the 


DTS provides an end-to-end capability for mission plan- 
ning and operation. It features high reliability, real-time 
data exchange via a 1553 bus, a flexible file access 
system and a high-density, high-capacity solid-state 
non-volatile memory cartridge. 

Rada produces three types of data transfer and pro- 
cessing system: the Expanded Data Transfer and pro- 
cessing System (EDTS), Data Transfer Equipment 
(DTE) and the intelligent Data Transfer Cartridge (DTC) 
system. 


Contractor 
Rada Electronic Industries Ltd. 


VERIFIED 


The Rada data transfer system 


1995 


Data Transfer Equipment 


The Rada Data Transfer Equipment (DTE) is an 
advanced avionics digital computer for mission man- 
agement of most modern aircraft. The DTE provides the 
capability for a full cycle interface between the ground 
mission planning data computer and the aircraft 
avionics system. 

On the ground the mission data computer loads the 
pre-operation planning data such as navigation, EW 
and weapons information into a small hand-carried 
memory cartridge which is taken by the crew member 
to the aircraft. With this preprogrammed data the air- 
craft avionics system is easily initialised and loaded 
with the mission data. During flight the DTE collects 
operational and maintenance information via the MIL- 
STD-1553B multiplexer bus and stores it in the same 
memory cartridge. After flight, the mission information 
is retrieved and analysed by the ground mission 
planning data computer. 

The DTE comprises the Data Transfer Unit (DTU), 
which is located in the aircraft cockpit, and the Data 
Transfer Cartridge (DTC). 

The DTU is a high-performance management com- 
puter which receives, processes and transmits mission 
information. It is a microprocessor, controlling and reg- 
ulating all flight information through the aircraft’s 1553 
multiplexer bus system. 

The DTC is a small portable non-volatile memory 
module which carries information received from the 
mission planning computer or from the aircraft avionics 
system during flight. Before flight the DTC is loaded by 
the ground station and then inserted into the DTU in the 
aircraft cockpit. At that time the DTU is powered up and 
the preflight information is transferred via the 1553 bus 
to other avionic computers. In flight the DTC receives 
and stores mission execution information. This infor- 
mation is downloaded after flight and analysed by the 
ground station. 

The Rada DTE is form, fit and function interchange- 
able with the existing DTE on the F-16. It has a flexible 
database and a powerful file management system 
which allows avionics data transfer to and from the 
aircraft through the 1553 bus. 


Specifications 

Dimensions: 

(DTU) 177.8 x 146 x 114.5 mm 

(DTC) 190.5 x 120 x 41.3 mm 

Weight: 

(DTU) 2.5 kg 

(DTC) 0.78 kg 

Power supply: 115 V AC, 400 Hz, single phase, 17 W 


Contractor 
Rada Electronic Industries Ltd. 


VERIFIED 


Expanded Data Transfer and 
Processing System 


The Expanded Data Transfer and processing System 
(EDTS) provides avionics integrators with a powerful 
tool for aircraft data acquisition, to handle both oper- 
ational and maintenance data. The EDTS is functionally 
divided into the Data Transfer and processing Unit 
(DTU), Data Transfer Cartridge (DTC), Maintenance 
Monitoring Panel (MMP) and the Electronic Storage 
Unit (ESU). These modules are connected through 
RS-422 serial communication lines. The DTU is the 
main controller which interfaces with the avionic 
MIL-STD-1553A/B dual-redundant multiplexed bus. 

The DTU, the central unit of the EDTS, is a computer 
which communicates with the other DTS units via digi- 
tal communication links. The DTU also performs the 
interfacing of the EDTS subsystem with the avionics 
system via the two avionics multiplex buses. The DTU 
manages the major DTS functions: preflight data trans- 
fer, in-flight data transfer and processing storage, and 
BIT management. 

The DTC consists of a removable data transfer car- 
tridge and a housing located in the aircraft. The car- 
tridge is a 21 x 94mm rugged solid-state portable 
memory. It contains a microcontroller and data storage 
of 208 kbytes to 512 kbytes. The memory has RAM and 
EEPROM CMOS chips packaged in leadless carrier 
technology. 


Mission planning data is loaded into the cartridge at 
the ground mission planning station. It is then inserted 
into the rackmount housing in the aircraft. The DTC pro- 
vides the medium for data storage. After the flight it is 
removed and brought to the ground mission planning 
station where its contents can be read. 

The MMP is asmart unit containing a microcontroller 
and a data storage memory. A dot matrix display and 
five push-buttons are located on its front panel. The 
MMP. needs to be installed in a location with easy 
access and good visibility for the ground crew. It 
receives and stores a list of failed LRUs. The MMP pro- 
vides, without DTU intervention, display of one failed 
LRU code at a time when called up by the ground crew, 
clearance of the LRU code after the LRU has been 
replaced, display of the code for the next failed LRU 
after depression of the control button and communi- 
cation with other avionics for display of preflight test 
information and maintenance data. 

The ESU is a small unit with a volume of less than 
0.2 litres. In order to increase its operational efficiency it 
is energised only as called for by the DTU. Its purpose is 
to store parameters related to the aircraft structure 
such as harmonisation parameters and the aircraft 
identification number. It is fixed to the aircraft structure 
as part of the aircraft wiring. 


Specifications 

Data transfer and processing unit 
Dimensions: 122 x 193.5 x 233.7 mm 
Weight: 6.35 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 


Data transfer cartridge 
Dimensions: 

(DTC) 21 x 165 x 94 mm 
(housing) 47 x 165 x 146 mm 
Weight: 

(DTC) 0.47 kg 

(housing) 0.59 kg 

Power supply: 7 V DC, 15 V DC 


Maintenance monitoring panel 
Dimensions: 190 x 124 x 69.8 mm 
Weight: 1.27 kg 

Power supply: 28 V DC 


Electronic storage unit 

Dimensions: 89.9 x 70.1 x 30 mm 

Weight: 0.27 kg 

Power supply: 7 V DC and 15 V DC from the DTU 


Contractor 
Rada Electronic Industries Ltd. 


VERIFIED 


Intelligent Data Transfer Cartridge 
System 


The intelligent Data Transfer Cartridge (DTC) system is 
a small portable non-volatile computerised memory 
module which carries information received from the 
ground mission-planning computer before flight or 
from the aircraft avionics system during flight. On the 
ground the mission-planning computer loads oper- 
ational data such as navigation, EW and weapon infor- 
mation into the intelligent memory cartridge which is 
then inserted into the aircraft. With this data the aircraft 
avionics system is initialised and loaded with mission 
data. During flight the intelligent DTC collects oper- 
ational and maintenance information via the serial 
RS-422 communication channel connected to the host 
avionic computer and stores it in the same memory car- 
tridge. After flight the mission information is retrieved 
and analysed by the ground mission planning 
computer. 

The intelligent DTC is held in the cartridge housing 
located in the aircraft cockpit. It is controlled by a com- 
munication controller for managing the input and out- 
put memory storage and communication with a host 
computer. Memory storage is 1,024 kbytes. 

Cartridge memory is divided into preflight memory, 
in-flight memory and software memory. Preflight mem- 
ory is non-volatile EEPROM memory which is capable 
of reading and writing and amounts to 640 kbytes. 
In-flight memory is also EEPROM memory for reading 
and writing and amounts to 384 kbytes. The software 
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memory consists of 16 kbytes of EEPROM and also has 
volatile RAM memory which acts as a scratchpad. 

The cartridge housing includes a DC to DC converter 
which receives 28 V input from the aircraft and supplies 
5 V regulated voltage to the DTC, adaptors between the 
host computer lines and the cartridge, a microswitch 
for identifying an engaged locked cartridge and the 
mechanical mechanism for locking and releasing the 
cartridge. 


Specifications 

Dimensions: 

(cartridge housing) 47.6 x 165.1 x 127 mm 
(intelligent DTC) 19.8 x 174.5 x 105.9 mm 
Weight: 1.2 kg 

Power supply: 28 V DC,0.3A 


Contractor 
Rada Electronic Industries Ltd. 


VERIFIED 


RMB 2000 Advanced MIL-SPEC 
Memory Board 


The RMB 2000 is a member of Rada’s MIL-SPEC com- 
puter products. This compact and high-performance 
memory module is designed to meet severe oper- 
ational and environmental requirements for any military 
or space application. 

The RMB 2000 is a dual-port memory access mod- 
ule, interfacing simultaneously via the multibus and 
local bus, and providing to any computer system a 
powerful memory. The RMB 2000 board accommo- 
dates high-capacity devices such as 32k x 8 8M856 
and 128 k x 8 8M824 CMOS RAMs, 64 k x 8 27512 and 
128 k x 8 27010 HMOS EPROMs or 32 k x 8 280256 
and 128 k x 8 28C010 EEPROMs. The maximum mem- 
ory capacity is 2 Mbytes of CMOS RAM, EPROM or 
EEPROM. The board is designed to accept future 
memory devices and to extend to 8 Mbytes. 

The memory devices are soldered and fully confor- 
mally coated or socketed in and covered with a metal 
plate. 


Specifications 

Dimensions: 228.9 x 162.3 x 134 mm 
Power supply: 5 V +5%, 0.7 A (max) 
for 2 Mbytes CMOS RAM, 0.5 A typical 
Environmental: MIL-E-5400 


Contractor 
Rada Electronic Industries Ltd. 


VERIFIED 


Rover RD-220 MIL-SPEC Terminal 
and RD-220PC MIL-SPEC 
Computer 


The Rover RD-220 MIL-SPEC terminal is a compact 
microprocessor-driven 96 x 196mm _ orange-yellow 
electroluminescent display that provides local or 
remote data entry and retrieval. It displays 80 charac- 
ters by 25 lines. The microprocessor keyboard is 
detachable and supports five character sets. One 
character set is user definable to support the individual 
application. The 94 characters are loaded from the host 
when needed. The terminal can be mounted on a stan- 
dard shockmount and receive a 28 V power source 
from that mount. The terminal utilises a standard inter- 
nal power supply. It provides a non-volatile memory set 
up, allowing the user to save and recall the terminal 
set up selected. 

The Rover RD-220PC MIL-SPEC computer is based 
on the Rover RD-220 MIL-SPEC terminal. It comes in an 
enclosure that holds up to five additional multibus mod- 
ules and a power supply. By utilising Rada’s multibus- 
based CPU, memory and I/O modules, a powerful com- 
pact computer can be configured. The internal power 
supply supports almost any configuration of CPU, 
memory and I/O modules. 


Specifications 

Dimensions: 

(closed depth) 380 x 270 x 340 mm 
(opened depth) 380 x 270 x 380 mm 
Weight: 20 kg 
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Power supply: DC voltage to MIL-STD-1275, 25 W 
Environmental: MIL-E-5400 


Contractor 
Rada Electronic Industries Ltd. 


VERIFIED 


Rover RD-286 MIL-SPEC 
Computer 
The Rover RD-286 is a powerful general purpose MIL- 


SPEC computer based on the Intel multibus 
architecture and designed for a wide range of military 


applications. The Rover computer is built of high-per- 
formance modules incorporating standard non-devel- 
opment items and real-time software. The modular 
construction allows the computer to be tailored to cus- 
tomer requirements. 

The wide communication and interfacing capabilities 
and the flexible choice of CPU and memory capacity 
make the Rover MIL-SPEC computer suitable for many 
defence applications. 


Specifications 

Dimensions: 272 x 288 x 210 mm 
Weight: 15 kg 

Power supply: 24 V DC per MIL-STD-1275 
or 28 V DC per MIL-STD-704A 


Power outputs: 5 V DC +12%, 30 A+2A 
Environmental: MIL-E-5400 


Contractor 
Rada Electronic Industries Ltd. 


VERIFIED 


MARA General Purpose 
Computers 
The Modular Architecture for Real-time Applications 


(MARA) family of high-power computers is based on 
Intel microprocessors and is intended for real-time 


MARA 203 

Microprocessor type & 8086 
instruction set 

Number of microprocessors 1 
Word length 16-bit data 
Max addressable memory 1 Mbyte 
in modules of various 
RAM/EPROM/PROM 
combinations 
Typical speed 0.3 Mips 
Numeric co-processor optional 


Specifications 

Typical physical characteristics: 
Dimensions: 

(6 modules) % ATR short 

(10 modules) % ATR short 

(13 modules) 1 ATR short 
Weight: 

(6 modules) 9.5 kg 

(10 modules) 13 kg 

(13 modules) 16 kg 


ITALY 


military applications. The modular architecture permits 
processing power, memory type and size and input/ 
output modules to be tailored to a wide variety of 
requirements. They are highly fault-tolerant, and com- 
prehensive fault detection circuits are incorporated. 
MARA has been used by Alenia as an embedded 


MARA 204 MARA 205 
286 386 
1-4 1-4 
16-bit data 32-bit data 
16-24 Mbytes 16 Mbytes 
0.8-3.2 Mips 1.2-4.8 Mips 
optional optional 


Power supply: 115 V AC, 400 Hz 

80 VA (6 modules) 

130 VA (10 modules) 

160 VA (13 modules) 

or 28 V DC 

Input/output module options: MIL-STD-1553B/ 
ARINC 429 parallel and serial channels/tape recorder 
driver/display drivers, raster and stroke/analogue, digi- 
tal, discrete, synchro, frequency multichannel, A/D and 
D/A converter multichannel 


computer in its stores management and electronic war- 
fare systems, in data acquisition units and as a symbol 
generator in head-up and multifunction displays. As a 
stand-alone computer, MARA has been used for 
onboard data handling for both aircraft and mission 
systems management in the EH 101 helicopter. 


MARA 206 MARA 207 
960 960 
1 1-4 
32-bit data 32-bit data 
16 Mbytes 16 Mbytes 
3.2 Mips 3.2-12.8 Mips 
internal internal 
Status 


MARA 203 - MARA 206 in production; MARA 207 in 
development. 


Contractor 
Alenia Defence Systems. 


ANV-801 Computer Display Unit 


The ANV-801 computer display unit replaces multiple 
control layouts with a single, easy to read unit, allowing 
the concentration of flight management information 
and data presentation. Versatile design, modular hard- 
ware and software architecture make it easy to reconfi- 
gure the ANV-801 to meet customer requirements. 

A 16-bit Intel 800186 Series CPU with 1 Mbyte mem- 
ory or a 32-bit Mips R3000 Series RISC CPU with up to 
8 Mbytes memory provide the ANV-801 with the com- 
putational power for solving complex tasks in real time. 

The ANV-801 integrates external navigation sensors 
into sophisticated navigation packages providing a 
high-accuracy computation capability, including navi- 
gation information for the crew and steering output to 
flight director and autopilot. It is also available with a 
built-in GPS receiver sensor, providing self-contained 
navigation capabilities and a built-in modem for input/ 
output datalink. The ANV-801 interfaces with a wide 
range of analogue and digital equipments using ARINC 
429, MIL-STD-1553B, serial and modem digital inter- 
faces and analogue interfaces. These include 
communications, landing and IFF equipments. 


Specifications 

Dimensions: 185 x 146 x 181 mm 

Weight: <4.5 kg 

Power supply: 28 V DC or 115 V AC, 400 Hz 


Contractor 
Marconi SpA. 


ANV-803 Computer and Interface 
Unit 


The ANV-803 was designed to handle real-time environ- 
ments in modern avionic systems where powerful com- 
putation capability, small size and low weight are 
required. The powerful RISC engine and modular 
design of the ANV-803 meet a wide range of appli- 
cations while keeping a simple monoprocessor archi- 
tecture, resulting in a good price/performance ratio 
and maintenance cost. 

System options include a complete range of input/ 
output support modules and a comprehensive set of 
software development tools for Ada programming. 
Different interface cards are available, including 
MIL-STD-1553B BC/RT/BM, ARINC 429, discrete, 
serial and analogue. 


Specifications 

Dimensions: % ATR short 

Weight: <7.5 kg 

Power supply: 28 V DC or 115 V AC, 400 Hz 


Contractor 
Marconi SpA. 


The Marconi ANV-803 computer and interface unit 
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Mission Data Transfer System 


The Nardi Mission Data Transfer System (MDTS) is a 
portable device for rapid loading and retrieval of digital 
data. It simplifies preflight operations by instant initial- 
isation of the onboard computers with tactical mission 
information and provides instant retrieval and aircraft 
mission and maintenance data for post-flight analysis. 


Italy—South Africa/DATA HANDLING 


Nardi, in association with Dornier Systems, is respon- 
sible for the MDTS for Italian Air Force requirements. 

The system is divided into two parts, one forming 
part of the aircraft avionics and the other forming part of 
the mission planning ground station. The MDTS com- 
prises the mission data entry unit, onboard read/write 
equipment, miniature data transport unit, mission data 
output and ground read/write equipment. 
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Status 
In service on Italian Air Force Tornado IDS aircraft. 


Contractor 
Nardi Sistemi Elettronici SpA. 


Altitude Computer 


The altitude computer receives pitot and static press- 
ure and total temperature inputs for the calculation of 
aircraft altitude. It has a microprocessor and performs 
digital calculations. The altitude computer includes BIT 
and performance monitoring. 


JAPAN 


Status 
In production for the T-2 trainer. 


Contractor 
Shimadzu Corporation. 


The altitude computer is in production for the T-2 
trainer 
1995 


Mission Computer 


The ATE mission computer is designed to meet the 
requirements of modern integrated avionics systems. 
Advanced RISC architecture and modular design 
provides for a high-performance generic mission 
computer. 

A distributed processor architecture with intelligent 
Input/Output (I/O) peripherals allows the application 
software to run independently from the I/O system soft- 
ware. Real-time colour symbology generation/video 
mixing, as well as HUD stroke symbology generation, is 
managed by high-performance intelligent symbol gen- 
eration modules. |/O interfaces include MIL- 
STD-1553B BC/RT, synchro, analogue, serial and dis- 
crete. A user-friendly PC-based applications software 
development environment is fully implemented and 
validated. An offline PC-based graphics generation tool 


SOUTH AFRICA 


allows pilot evaluation of symbology before download- 
ing to the mission computer. Extensive BIT ensures 
failure detection of between 95 and 98 per cent. 


Specifications 

Dimensions: 330 x 129 x 197 mm 
Weight: 7 kg 

Power consumption: 70 W 
Reliability: 4,000 h MTBF 


Status 
Flight tested. 


Contractor 
Advanced Technologies & Engineering Co (ATE). 


UPDATED 


The ATE mission computer 1995 


AM3000 Harsh Environment 
Computer 


The AM3000 range of high-performance, high-reliability 
electronic modules is based on the Multibus Manufac- 
turers Group standard for implementation of the IEEE 
1296 Multibus Il on MIL-STD-1389D SEM-E. This allows 
the performance, flexibility and reliability of Multibus II 
to be combined with a rugged and compact module, 
providing an ideal computer for harsh environments. 
AM3000 modules can be supplied in either military or 
industrial screening levels. 

The military screened modules are ideal for airborne 
use, as well as for land and naval applications, where 
custom input/output modules may be added to the 
standard range in order to meet the requirements of 
new systems or mid-life upgrades to existing systems. 
Modules can be packaged in standard or customised 
enclosures, using either forced air or convection cool- 
ing. Interface standards include Multibus Il, MIL- 
STD-1553B, RS-232, RS-422, RS-485, FDDI, ARINC 
429, ARINC 404, MIL-STD-704D and MIL-STD-1275A. 

Standard modules include the AM3010 32-bit RISC 
CPU module, AM3080 32-bit CISC CPU module, 
AM3030 input/output processor module, AM3020 MIL- 
STD-1553B communications module and the AM3060 
power supply module. 


Modules from the AM3000 harsh environment computer 


Specifications 

Dimensions: % ATR or % ATR short (6-12 modules) 
Weight: 7.5 kg (9 modules) 

Power consumption: 80 W 


1995 


Contractor 
Analysis Management & Systems (Pty) Ltd. 
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AMAC Family of Computers 


The Airborne Multi-Application Computer (AMAC) fam- 
ily is designed to meet the requirements of modern inte- 
grated avionics systems. AMAC is based on a 
high-performance 32-bit embedded microprocessor 
and RISC architecture. It features modular hardware 
and software design and intelligent input/output per- 
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Derivatives of the AMAC family include: 
Inertial Sensor-Based Avionics (ISBA) Computer. 
The ISBA computer is an autonomous flight control, 
navigation and mission computer. It includes a three- 
axis gyro cluster pack plus a GPS receiver which are 
integrated and housed inside the ISBA chassis. ISBA 
has been developed for use in UAVs. 


Cockpit Management Computer (COMAC). The 
COMAC is designed for cockpit management functions 
such as radio communications, navigation aids, multi- 
function displays, and so on, in modern light aircraft 
and trainers. 


Specifications 
Dimensions: 125 x 195 x 267 mm 


ipheral boards via dual-port RAM with a high-bandwidth Universal Avionics Computer (UAC). The UAC is used Weight: 5.5 kg 
system bus. Peripheral PC boards each contain their as anavigation and mission computer that is integrated 
own microprocessors and memory and application with a stand-alone INS for a wide variety of aircraftrang- | Contractor 
software runs independently from system software. ing from light aircraft to transport aircraft and  A\vitronics. 
Configurations can be extended to include an __ helicopters. 
extended memory board, a three-axes internal sensor 
cluster, a GPS receiver and special to type interfaces. 
SWEDEN 
Status Contractor 


PP1, PP2 and PP12 Display 
Processors 
First batch JAS 39 Gripens are fitted with PP1 and PP2 


display processors. Second batch aircraft will be fitted 
with the smaller lighter PP12 processor. 


PP1 and PP2 in service in JAS 39 Gripen. PP 12 ordered 
for second batch aircraft. 


Ericsson Microwave Systems AB 


NEW ENTRY 


SDS80 Standardised Computing 
System 


Designed for airborne, land and naval applications, the 
SDS80 is intended as a general purpose processor with 
cost savings extending over software development as 
well as hardware. The current design consists of three 
modules: the D80 computer, PUS80 program develop- 
ment system and Pascal/D80 high-order language. By 
adding D80 modules the system can be expanded from 
a relatively simple unit to an extremely high- 
performance embedded computer system. Using an 
intermodule bus, up to 15 processing units, input/ 
output modules and bulk storage facilities can be con- 
nected. A low-cost microprocessor complement, the 
D80M, has been developed, as have Ada software 
compilers for the D80 computer and microprocessor. 


The D80 computer has been selected as system 
computer forthe radar, display and other systems in the 
Saab JAS 39 Gripen combat aircraft and for the mid-life 
update programme for the Royal Navy’s Sea Harriers. 

The company is producing an Ada environment, 
based on the D80 computer, under contract to the 
Swedish Government. Designated SDS80A, the system 
will include the Ada language and an Ada integrated 
development environment. 


Specifications 

Dimensions: 125 x 193 x 318 mm typical 
Weight: 6.5 kg 

Power supply: 56 W AC or DC 

Word length: 32-bit 

Typical speed: 1 Mips 

Instruction time: from 125 us 


Interfaces: include MIL-STD-1553B 
Cooling: forced air or fan 


Status 

In production. In service on the JAS 39 Gripen. Also 
selected for the British Aerospace Sea Harrier F/A 
Mk 2. 


Contractor 
Ericsson Microwave Systems AB. 


UPDATED 


JAS 39 Gripen Aircraft Interface 
Unit 


The JAS 39 interface unit is a 486 Computer Module 
System used to interface aircraft sensors in the JAS 39 
Gripen to the main electronic system. The unit contains 
the logic to handle warning information and operate the 
control panel. 

Power supply control of the electronic system, nor- 
mal control of the undercarriage and operation of a 
crash recorder are other functions of the unit. The main 
part of the logic in the unit is provided by software. 
Critical functions are implemented in dedicated logic. 

The aircraft interface unit features modular design, 
LRU concept to facilitate maintenance, chassis inte- 
grated power supply for optimal heat dissipation, SMT 
for increased packing density and built-in redundancy. 


Status 
In production for the JAS 39 Gripen. 


Contractor 
Saab Dynamics AB. 


UPDATED 


JAS 39 Gripen Environmental 
Control System Controller 


The environmental control system controller is a com- 
puter which controls cockpit temperature, cockpit air 
flow, cooling pack temperature and avionics air flow. 
The controller receives input signals for the cockpit 
control panel, various sensors and trip switches, and 


produces output signals for the control valves and indi- 
cator lamps. Communication to and from the aircraft 
avionics systems is made via a redundant interface MIL- 
STD-1553B serial bus. 

The aircraft interface unit features modular design, 
LRU concept to facilitate maintenance, chassis inte- 
grated power supply for optimal heat dissipation, SMT 
for increased packing density and built-in redundancy. 


Status 
In production for the JAS 39 Gripen. 


Contractor 
Saab Dynamics AB. 


VERIFIED 


Databus Interface Modules 


British Aerospace (Systems and Equipment) Ltd 
(BASE) offers a range of intelligent real-time interface 
modules that meet the requirements of international 
military and civil data transmission standards. The mod- 
ules comply with MIL-STD-1553B, STANAG 3910, 
ARINC 429 and ARINC 629 and are available in VME 
and VXI format. These interface modules have appli- 
cations in ground-based data acquisition, simulation 
and test systems. 

BASE databus modules provide a powerful interface 
between a host computer backplane, such as VME or 


UNITED KINGDOM 


VXI, and a target application or databus. The compre- 
hensive capabilities of the databus interface modules 
facilitate the capture and analysis of data within 
avionics systems. 

All databus interface modules are supported by a 
portfolio of software interface routines and diagnostics. 

BASE is currently developing a range of avionics 
databus analysers aimed at the support and mainten- 
ance of military and civil aircraft. It is anticipated that the 
ARINC 629 databus analyser will find increasing appli- 
cation in the support and maintenance of Boeing 777 
aircraft. 


BASE Databus Interface Modules 
1996 


Specifications 


MIL-STD-1553B Bus Analyser/Simulator 


STANAG 3910 Bus Controller/Multiple Remote 
Terminal 

STANAG 3910 Chronological Monitor 

STANAG 3910 Direct Digital Link 

STANAG 3910 Fibre Optic Adaptor Card 

ARINC 429 Transmitter/Receiver 

ARINC 629 Terminal Module 

ARINC 629 Multiterminal Interface 

ARINC 629 Chronological Monitor 


All modules comply with ANSI/IEEE Standard 
1014-1987. 
Form Factor: Size B VME/VXI. 


Status 
All modules in production. BASE MIL-STD-1553B and 
STANAG 3910 data bus interfaces have been used in 
automatic data acquisition and simulation systems for 
Eurofighter 2000, Tornado (mid-life update) and Hawk 
aircraft. 
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Contractor 
British Aerospace (Systems and Equipment) Ltd. 


NEW ENTRY 


ACCS 2000 and 2500 General 
Purpose Airborne Computers 


The ACCS 2000 (Airborne Computing and Communi- 
cations System) is a family of microprogrammed com- 
puters designed to provide standard low-cost data 
processing for a wide range of vehicles and missions; it 
is a derivative of the AN/AYK-14 which is the standard 
airborne computer for the US Navy (see entry under 
Computing Devices USA). The computers can be used 
as multiprocessor units with an extensive interface 
capability. There is a high degree of functional and 
mechanical modularity for flexible growth. The system 
architecture is not affected by modular configuration 
changes and is the feature most responsible for 
providing low cost and versatility. 

The Single Card Processing (SCP) module, the heart 
of the family of computers, contains the micropro- 
grammed control, arithmetic unit, registers, micro- 
memory, real-time clocks, interrupt logic, bootstrap 
memory and bus interface. 

The ACCS 2500, an upgrade of the earlier ACCS 
2000, is fitted as the mission computer to all Royal Air 
Force Harrier GR. Mk 7 aircraft and will be fitted to the 
T. Mk 10. The greater processing power of the ACCS 
2500 was designed to cope with the greater demands 
of the night attack and poor visibility missions of the 
GR. Mk 7. The ACCS 2500 features power conversion, 
SCP, memory control, two 64 k x 18-bit word core mem- 
ories, input/output unit and three MIL-STD-1553B bus 
controllers. 


The Computing Devices ACCS 2500 is the mission 
computer for the Royal Air Force Harrier GR. Mk 7 


Further modular upgrades are available by supplant- 
ing the SCP with up to four VHSIC processor modules, 
each of which increases the processing power by 
between two and four times that of a single SCP. Each 
VHSIC processor module carries 1 Mword onboard 
memory and = additional semiconductor memory 
modules are also available. 


Specifications 

Word length: 16-bit 

Typical speed: 

up to 1.2 Mips (one SCP) 

up to 6 Mips (one VPM) 

up to 12 Mips (two VPMs) 

Input/output: 3 MIL-STD-1553B ports, up to 16 other 
channels 

Memory: 

32 k words 18-bit core modules (900 ns access time) 
32k words 18-bit semiconductor modules (400 ns 
access time) 


Status 

In production for Royal Air Force Harrier aircraft. The 88 
ACCS 2000 computers have been modified to ACCS 
2500 standard. An additional 47 ACCS 2500 have been 
supplied and a further 14 are being procured for the 
Harrier T. Mk 10. Deliveries will be completed in 1996. 


Contractor 
Computing Devices Company Ltd. 


UPDATED 


ACCS 3000 Mission Computer 


The ACCS 3000 Series is a family of computers 
designed to meet the requirements of the next gener- 
ation of military aircraft such as the Eurofighter 2000, or 
for major avionic upgrade programmes. It uses a 
processor-independent multiprocessor architecture 
with an integrated Ada environment. Modules are 
available using any standard 16-bit or 32-bit CISC or 


Eurofighter 2000 processor modules 


RISC microprocessor family or with non-standard famil- 
ies. The processors are augmented by modules per- 
forming signal processing, display graphics processing 
and offering databus and standard signal interfaces, to 
give an integrated computing and communications 
system. 


Specifications 

Dimensions: 240 x 150 mm 

Weight: 0.7 kg 

Power consumption: 15 W 

Processing: 2 x 68020 32-bit 20 MHz processor and 
floating-point co-processor, 2Mbyte SRAM and 
2Mbyte EPROM giving 2.5 Mips_ performance. 
Software in Ada. 


Status 

The processing subsystem has been developed and 
selected for four main computers for the Eurofighter 
2000: the navigation computer, attack computer, inter- 
face processing (utilities) unit and defensive aids 
computer. 


53-020-01 Digital Signal Data 
Converter 


GEC-Marconi Avionics has received a contract from the 
US Navy for Digital Signal Data Converters (DSDCs) to 
replace existing equipment on the A-6E intruder air- 
craft. The DSDC is derived from technology used in the 
standard central air data computer range of systems 
which equip over 40 variants of US military aircraft. It 
provides a form, fit and function replacement for an 
existing electromechanical device and will combine an 
extensive BIT capability with proven high reliability in 
excess of 2,500 hours. 


Status 
Over 425 DSDCs have been supplied to the US Navy for 
the A-G6E. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Helicopter Air Data System 
(HADS) 


The omnidirectional Helicopter Air Data System 
(HADS) originally developed for the updated US Army 
Bell AH-1S Cobra attack helicopter utilises a swivelling 


pitot/static probe to determine speed in all axes from 
zero to maximum. The initial HADS comprised an Elec- 
tronics Processor Unit (EPU), Airspeed And Direction 
Sensor (AADS) and Low Airspeed Indicator (LAI). More 
recently, in keeping pace with technology the EPU has 
been replaced with GEC-Marconi Avionics HIADC unit. 
In this configuration the HADS has been selected for 
the US Air Force’s MH-60G and US Marine Corps 
AH-1W. 

System outputs include longitudinal indicated air- 
speed and true airspeed, lateral indicated airspeed and 
true airspeed, vertical true airspeed, downwash true air- 
speeds, pressure altitude, static air temperature and 
system status discretes. 


Specifications 

Airspeed and direction sensor 
Dimensions: 97 x 317 x 246 mm 
Weight: 1.1 kg 


High integration air data computer 
Dimensions: 140 x 102 x 83 mm 
Weight: 1.2 kg 


Status 

System proven in flight evaluation on 16 different types 
of helicopter including UH-1, UH1-60, CH-47, BO-105, 
EH-101, Puma and Sea King. Over 1,500 systems sup- 
plied for Bell AH-1S Cobra and Agusta A-129. Latest 
application is the MH-60G and AH-1W. 


Contractor 
Computing Devices Company Ltd. 
UPDATED 
Contractor 
GEC-Marconi Avionics. 
UPDATED 


High-Integration Air Data 
Computer 


The High-Integration Air Data Computer (HIADC) util- 
ises advanced production techniques and miniaturised 
air data transducers. It features low individual compo- 
nent count and power consumption to provide an accu- 
rate, highly reliable, compact air data computer to meet 
the growing market demand for distributed pressure 
sensing devices. 

The flexible configuration concept of HIADC offers 
the ability to satisfy applications for both fixed-wing 
aircraft and helicopters. 

HIADC typically interfaces to the aircraft total air tem- 
perature and angle of attack sensors; measures pitot, 
static and differential pressures and, having corrected 
for systematic error characteristics, computes a full 
range of accurate air data parameters. Data is digitally 
distributed to various aircraft systems in either ARINC 
429, RS-422 or MIL-STD-1553B output formats. 

HIADC has been designed as a fit-and-forget air data 
system, which virtually eliminates the requirements for 
maintenance and provides significant life cycle cost 
benefits. 
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Specifications 

Dimensions: 140 x 82 x 102 mm (max) 
Weight: 1.2 kg 

Power supply: 28 V DC, 6 W 
Reliability: >25,000 h MTBF 


Status 
In production for numerous European and United 
States programmes. 


Contractor 
GEC-Marconi Avionics. 


UPDATED 


Miniature Standard Central Air 
Data Computer 


The Miniature Standard Central Air Data Computer 
(MSCADC) is a modular digital air data computer which 
provides a lightweight, high-reliability system. The 
MSCADC can easily be configured for retrofit appli- 
cations, such as for the A-4 or F-5, or new aircraft where 
centralised air data functions are required. MSCADC 
outputs include digital ARINC 429 and MIL-STD-1553B 
formats, analogue, synchro and discrete. 


Specifications 

Dimensions: 115 x 140 x 229 mm 
Weight: 4.77 kg 

Power: 35 W (max) 

Reliability: >7,800 h MTBF 


Status 
MSCADC is in full-scale production for all variants of the 


A-4 and F-5 and for other retrofit programmes. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


LRUs for the range of GEC-Marconi Avionics SCADC units 


Standard Central Air Data 
Computers 


At the end of 1981 GEC-Marconi Avionics was contrac- 
ted to develop a range of Standard Central Air Data 
Computers (SCADCs) to upgrade US Air Force and 
Navy aircraft. The common standard replaces the great 
variety of air data systems installed in some 40 variants 
of 15 different types in US military service. These 
include McDonnell Douglas F-4 Phantom and A-4 Sky- 
hawk; Northrop Grumman F-14 Tomcat, E-2 Hawkeye, 
C-2 Greyhound and A-6 Intruder; General Dynamics 
F-111; Vought A-7 Corsair; Boeing KC-135 Strato- 
tanker; and Lockheed C-141 StarLifter, C-5 Galaxy and 
S-3 Viking. 

To satisfy these requirements SCADC has been 
developed in six configurations, each having more than 
80 per cent core commonality with the others. One or 
two special-to-type modules are included in each con- 
figuration to accommodate unique aircraft interfaces. 
The high commonality design has produced significant 
life cycle cost benefits. The equipment is designed to 
the latest software, computing and data transmission 
specifications used in US military aircraft. Over 95 per 
cent failure detection and isolation is achieved with the 
built-in test systems, and ground crew tests will enable 
98 per cent of all LRU failures to be detected and 
isolated. 

The six configurations are: 


SCADC unit CPU 140/A. This unit is fitted on six US Air 
Force and US Navy aircraft types and includes a MIL- 
STD-1553B interface capability. 


Specifications 

Dimensions: 191 x 191 x 302 mm 
Weight: 11.1 kg 

Power: 72 W 


SCADC unit CPU 141/A. This is fitted on the US Air 
Force Lockheed C-5A, C-5B, C-141A, C-141B military 
transports. The system also includes a MIL-STD-1553B 
interface capability. 


Specifications 

Dimensions: 191 x 124 x 545 mm 
Weight: 15.3 kg 

Power: 102 W 


SCADC unit CPU 142/A. This equips six versions of 
the US Air Force General Dynamics F-111, and is 
designed to include MIL-STD-1553B __ interface 
capability. 


Specifications 

Dimensions: 191 x 356 x 483 mm 
Weight: 38.1 kg 

Power: 98 W 


SCADC unit CPU 143/A. This computer has been 
designed to include MIL-STD-1553B for eight versions 
of the McDonnell Douglas F-4 Phantom. 


Specifications 

Dimensions: 191 x 420 x 305 mm 
Weight: 20.68 kg 

Power: 80 W 


SCADC unit CPU 152/A. This two-channel unit is 
designed for all variants of the US Navy S-3 aircraft and 
includes dual MIL-STD-1553B navigation system and 
cockpit instrument interfaces. 


Specifications 

Dimensions: 222 x 142 x 485 mm 
Weight: 15 kg 

Power: 30 W 


SCADC unit CPU 175/A. This computer has been 
designed to be fitted to the US Navy Northrop Grum- 
man F-14A, A+ and D aircraft and includes MIL- 
STD-15538B interface. In addition to performing normal 
CADC functions, this unit also provides dual-channel 
control of the wing sweep. 


Specifications 

Dimensions: 160 x 218 x 510 mm 
Weight: 31 kg 

Power: 26 W 


Status 

SCADC has recently completed quantity production 
with over 5,500 units delivered to the US and other 
users worldwide. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


TTU 50-027-08 Air Data Computer 


The 50-027-08 Triplex Transducer Unit (TTU) is a sec- 
ondary air data computer which has been specially 
designed for all versions of the Panavia Tornado. It is a 
three-channel device which uses three pitot and three 
static transducers to produce analogue and discrete 
outputs for the aircraft systems. All computing is ana- 
logue, outputs are both triplex and duplex and the sys- 
tem incorporates automatic built-in test equipment. It 
meets full US military specifications. 


Specifications 
Dimensions: % ATR 
Weight: 6.4 kg 
Power: 50 W 


Status 
In service on all versions of the Panavia Tornado. 


Contractor 
GEC-Marconi Avionics. 


UPDATED 


Solid-State Data Transfer System 


The solid-state data transfer system is currently avail- 
able with 1 Mbyte of memory capacity in a fully qualified 
format for installation in military aircraft. 

The data transfer module has a quick release handle 
mechanism incorporated for ease of operation and 
handling. It is configured to be compatible with aircraft 
standard console mountings and includes the system 
power supply and a databus interface for control and 
data transmission. The system has full read/write 
capability for upload and download of data. 

The data transfer system can be used for upload of 
mission, navigation and other operational data or for 


the download of maintenance and mission data. 
Higher capacity variants, up to 400 Mbytes are in 
development. 


Status 
In production for the Royal Air Force Harrier GR. Mk 7 
and T. Mk 10. 


Contractor 
Normalair-Garrett Ltd. 


UPDATED 
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The solid-state data transfer system has been 
selected for Royal Air Force Harrier GR. Mk 7 and 


T. Mk 10 aircraft 1995 


Digitas Air Data Computer 


Digitas is a miniature air data computer providing a low- 
cost source of secondary air data from a single easily 
installed unit. The unit can be configured to provide 
pitot and static error correction. 


Specifications 

Dimensions: 95.3 x 89 x 136 mm 
Weight: <1.1 kg 

Power supply: 28 V DC, <10 W 


Status 

Digitas is in service with Health and Usage Monitoring 
Systems (HUMS) and flight data recording systems on 
both rotary- and fixed-wing aircraft. A primary ADC 
version is also available. 


Contractor 
Penny & Giles Avionic Systems Ltd. 


Primary Air Data Computers 


Penny & Giles primary air data computers are available 
for fixed-wing aircraft and helicopters. The computer is 
housed in the standard ARINC 600 rack-mounted case 
of 3 MCU size and hybrid systems are available offering 
both analogue and digital outputs. Outputs have com- 
patibility as inputs to navigation and aircraft manage- 
ment systems requiring a reliable input of digital air 
data. These outputs include measured and corrected 
outside air temperature, rate of climb, indicated and 
true airspeed, barometric and baro-corrected altitude, 
attitude difference and Mach number. 


Specifications 

Dimensions: 90 x 196 x 320 mm 

Weight: 46 kg (max) 

Power supply: 115 V AC, 400 Hz, single phase, 40 VA 
28 V DC 


Status 
In service on aircraft ranging from Boeing 727 to 
Lockheed C-130. 


Contractor 
Penny & Giles Avionic Systems Ltd. 


Digital Air Data Computers for 
Civil Aircraft 


A range of digital air data computers has been prod- 
uced for both turboprop and civil jet transports. These 
computers meet the requirements of ARINC 706 speci- 
fication, with outputs in both ARINC 429 and analogue 
format. They incorporate high-performance vibrating 
cylinder sensors and CMOS technology to minimise 
weight, space and power requirements. 

Extensive BITE facilities are available, including a 10- 
flight memory to facilitate onboard checks and bench 
diagnostic routines. 

This range of computers is demonstrating extremely 
high reliability on the Boeing 737 with a MTBF in excess 
of 30,000 flying hours. 


Specifications 
Dimensions: % or ’2 ATR 


Weight: 4-5.9 kg 
Power: 20 VA 


Status 

In production and certified for use on the Boeing 737- 
300, 400 and 500. It has also been selected for the BAe 
ATP and Boeing 727 upgrade. 


Contractor 
Smiths Industries Aerospace. 


Digital Air Data Computers for 
Military Aircraft 


A range of digital air data computers is available for 
both conventional and VTOL aircraft applications. 
Additional channels are incorporated where increased 
integrity is required as in the case of VTOL aircraft. 


Depending on specification, high- or low-range 
pressure vibrating cylinder sensors are used and out- 
puts are provided in either analogue or MIL-STD-1553 
format. Comprehensive BITE facilities are incorpor- 
ated, including continuous in-flight monitoring and fault 
location down to module level. 


Specifications 
Dimensions: % ATR 
Weight: 5 kg 
Power: 35 VA 


Status 
In production for the BAe Sea Harrier. 


Contractor 
Smiths Industries Aerospace. 


UNITED STATES OF AMERICA 


Air Data Computer for the A-10 


Designed to full military environment and MIL- 
STD-1553 digital databus standards, the air data com- 
puter for the US Air Force Fairchild A-10A features a 
digital pressure transducer and a ferro-resonant power 
supply. Modular programming is provided and the 
memory has a 6 k word read-only memory and a 256 
word random access memory. 


Specifications 
Dimensions: 2 ATR 
Weight: 6.3 kg 
Power: 36 W 


Status 
In production for US Air Force Fairchild A-10. 


Contractor 
AlliedSignal Controls & Accessories. 


Digital Air Data Computer for the 
AV-8B 


In common with all AlliedSignal’s air data computers, 
this model uses a quartz pressure transducer. The unit 
is similar in construction to that used on the US Air 
Force Fairchild A-10 aircraft. It features a non-volatile 
memory for the retention of fault messages, even if 
power is turned off. 


Specifications 

Dimensions: 129 x 193 x 355 mm 
Weight: 7.2 kg 

Inputs: 10 

Outputs: 78 


Status 
In production for the US Marine Corps McDonnell 
Douglas AV-8B V/STOL close support aircraft. 


Contractor 
AlliedSignal Controls & Accessories. 


Digital Air Data Computer for the 
B-1B 


This computer was developed for the US Air Force 
Rockwell B-1B and features a digital MOS large scale 
integrated circuit processor and digital pressure trans- 
ducers. It has an altitude reporting facility and the 
built-in self-test system provides continuous failure 
monitoring. 


Specifications 

Dimensions: 158 x 195 x 500 mm 
Weight: 12.6 kg 

Inputs: 19 

Outputs: 92 


Status 
Developed for the US Air Force Rockwell B-1A and in 
service in the B-1B. 


Contractor 
AlliedSignal Controls & Accessories. 
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Digital Air Data Computer for the 
JA 37 


This is an all-digital computer with similar features to 
those of the B-1 air data computer and has bidirectional 
digital communication with the aircraft subsystems. It 
contains both static and dynamic self-test facilities. 


Specifications 

Dimensions: 157 x 213 x 439 mm 
Weight: 11.4 kg 

Inputs: 16 

Outputs: 37 


Status 
In service in the Saab JA 37 interceptor. 


Contractor 
AlliedSignal Controls & Accessories. 


Miniature Air Data Computer 


The simplification of the interface to MIL-STD-1553B 
with only a few analogue inputs has made possible the 
Miniature Air Data Computer (MADC). 

Inputs to the baseline MADC are indicated static and 
total pressure, total temperature (50 or 500 ohm 
probe), self-test and identification discrete signals with 
commands via the 1553 databus. Analogue inputs of 
barometric correction and angle of attack may also be 
provided. 

In addition to the digital databus and altitude report- 
ing code outputs, the MADC has provision for a dual- 


4 
synchro drive compatible with AAU-19/A, AAU-34/A 
and AAU-37/A altimeters. These synchro outputs can 
also be software-programmed to provide other air data 
functions such as Mach number or true airspeed. Other 
miscellaneous analogue and discrete outputs tailored 
to a particular application can be provided. The press- 
ure transducers are self-contained plug-in modules 
using fused quartz RC sensors. 

Alternative mounting arrangements enhance the 
flexibility offered by this small package. A front panel 
Go/No-Go fault annunciator signals the result of the 
built-in test. Test points are furnished in the front panel 
input/output connector for fault isolation at the 
intermediate and depot levels of maintenance. 


Specifications 

Dimensions: 127 x 108 x 255 mm 
Weight: 3 kg 

Power: 15 W (max) 


Status 
In production. Chosen for the AC-130H upgrade 
programme. 


Contractor 
AlliedSignal Controls & Accessories. 


Standard Central Air Data 
Computers 


AlliedSignal has completed contracts to supply stan- 
dard central air data computers to Lockheed for the 


C-5B Galaxy and to Northrop Grumman for the C-2A 
Greyhound carrier onboard delivery aircraft. 

The AlliedSignal SCADC configuration uses a non- 
volatile memory for storing air data and subsystem fault 
information. There is a high standard of fault detection 
and high reliability ensures compatibility with a two- 
level maintenance strategy. 


Specifications 

CPU-140/A for the C-2A 

Dimensions: 143 x 140 x 242 mm 
Weight: 9.4 kg 

Power supply: 115 V AC, 400 Hz, 60 W 


CPU-141/A for the C-5A and C-5B 
Dimensions: 2 ATR 

Weight: 14.4 kg 

Power supply: 115 V AC, 400 Hz, 72 W 


Status 
In service on US Air Force C-5B Galaxy and US Navy 
C-2A aircraft. 


Contractor 
AlliedSignal Controls & Accessories. 


UPDATED 


True Airspeed Computer 


The true airspeed computer provides outputs of true 
airspeed for RNav, INS and display applications. It fea- 
tures a vector pressure ratio transducer which facili- 
tates computation of true airspeed using only one 
device. This servoed force-balance unit maintains a 
high level of performance under all aircraft operating 
conditions. 

An accuracy of +4 kts is obtained over a true air- 
speed range of 95 to 500 kts. A static air temperature 
output is available as a customer option. 


Specifications 

Dimensions: % ATR 

Weight: 4.2 kg 

Power supply: 115 V AC, 400 Hz, 30 VA 


Status 
In production. 


Contractor 
AlliedSignal Controls & Accessories. 


The miniature air data computer (left) is half the 
size and weight of a standard central air data 
computer (right) 


Airborne Computer for the B-1B 


Ametek supplies airborne computer-based systems for 
both military and aerospace markets. The first appli- 
cation of a microprocessor to an airborne product built 
by Ametek was the signal conditioning and distribution 
unit for the Rockwell B-1A in the early 1970s. With the 
revival of the aircraft as the B-1B a redesign of the sys- 
tem took advantage of newer technologies which 
include a 16-bit I?L radiation-hardened design micro- 
processor and large-scale integrated components. The 
system interfaces with 64 engine sensors plus 12 more 
from the aircraft and electrical multiplex subsystem. 
The B-1B system includes: a dual-redundant signal 
processing and power supply to enhance single point 
failures; signal conditioning; sensor excitation; data 
conversion; linear computations; thrust computations; 
and periodic and initiated self-test parameter compen- 
sations for adverse temperatures to generate warning 
messages. Output information is transmitted via a dual- 
redundant digital Emux word-generated interface with 
aircraft avionics. The computer can perform 7 Mips. 


Status 
In service; production for the Rockwell B-1B is 
complete. 


Contractor 
Ametek Aerospace Products. 


Data Acquisition Unit 


The Data Acquisition Unit (DAU) is designed for ana- 
logue or digital processing applications where large 
amounts of data need to be processed or consolidated. 
The system can be configured as a single or dual- 
channel unit. A dual-channel configuration provides 
complete hardware redundancy for all parameters. 

The DAU is designed using a modular approach with 
motherboard and plug-in function boards, which can 
be added as required to accommodate any aircraft sen- 
sor or communication bus. Custom boards can be 
designed to handle specialised sensors or communi- 
cations. The system utilises advanced technology to 
process analogue, digital and discrete engine and air- 
frame signals. Typical signals are filtered, converted to 
digital data, scaled and formatted for cockpit display or 
use by other aircraft signals. 

In addition to analogue inputs, each DAU channel 
includes two ARINC 429 inputs and an RS-232 inter- 
face for communications with Sentinel displays or other 
aircraft systems such as the flight management system 
and FADECs. 

All processed or stored information is transmitted via 
the standard ARINC 429 output bus. Optional data- 
buses or buffered analogue and discrete outputs can 
be incorporated into the DAU. The built-in RS-422 port 
can be used to output real-time data or as an access 
point for maintenance interrogation. 


In addition to the normal tasks of conditioning and 
processing signals, the DAU can perform a variety of 
maintenance functions. Health monitoring, excee- 
dance recording and trending algorithms can be run in 
a background mode while the processor would 
normally be idling. 

Extensive BIT isolates problems to the faulty sensor 
or circuit. Self-test is run continuously, with results 
stored in non-volatile memory for evaluation. Cross 
channel communications are used to verify channel 
integrity. 


Specifications 

Weight: 4.08 kg 

Power supply: 10-32 V DC or 115 V AC, 400 Hz 
Temperature: —40 to +70°C 


Contractor 
Ametek Aerospace Products. 


Engine Data Converter 


The engine data converter is used for reduction of large 
amounts of analogue, digital and discrete data to 
ARINC 429 format. Some typical sources of data are 
the engine and transmission sensors, prop speed 
sensors and all the various aircraft system discretes. 


The engine data converter features extremely flexible 
architecture, permitting maximum cost effectiveness in 
any application. Included on individual, easily serviced 
plug-in cards are all the signal conditioning and data 
conversion circuitry needed to interface the engine sen- 
sors with the digital databus. For use in systems where 
reliability is of the utmost importance, two totally inde- 
pendent channels are provided in each engine data 
converter. 

For use with aircraft systems, the engine data con- 
verter offers additional optional features such as inter- 
nal storage and periodic reporting of engine limit 
parameters, engine serial number encoding and non- 
volatile storage of limit exceedances, durations and 
engine cycle. It can also be structured to interface with 
other databuses, such as MIL-STD-1553B. 

The design is sufficiently flexible so that it can be 
used with any type of engine. The software, as well as 
the analogue to digital circuit cards, is modular, so that 
changes to the engine sensors and engine perform- 
ance characteristics can be readily accommodated. 

One engine data converter is assigned to each 
engine. It is a dual-redundant device. Each half is a 


totally independent functioning unit having its own 
power supply, input converter cards, discrete units, 
microprocessor and digital output circuits. It shares 
only a common interconnect between its two halves. 
Isolation between the two halves is such that a failure of 
one half will not affect the other half’s operation. 


Specifications 

Weight: 5.22 kg 

Power consumption: 7 W per channel typical, 
10 W per channel (max) 

Reliability: 5,000 h MTBF 


Contractor 
Ametek Aerospace Products. 


Engine Monitoring System 
Computer 
Ametek manufactures the Engine Monitoring System 


Computer (EMSC) for the General Electric F110 engine 
which equips the US Air Force F-15 and F-16C/D 
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aircraft. The computer provides in-flight monitoring of 
engine exceedance, faults or trends. Engine-related 
signals are acquired from the engine monitoring sys- 
tem processor via the MIL-STD-1553B engine signal 
databus. Diagnostic data is retained in non-volatile 
memory which annunciates this data visually to the 
cockpit. 

A secondary function downloads the data via the 
RS-232C series communication link to the data display 
and transfer unit for ground support evaluation. This 
link also uploads information to the EMSC such as the 
aircraft engine diagnostic information, time data, 
aircraft serialisation and life usage data. 


Status 

In production for the General Electric F110 engine on 
the F-15 and F-16C/D. Most of this system’s modules 
are also used in the engine analyser unit for the 
Northrop Grumman E-2C’s Allison T56-A-427 engine. 


Contractor 
Ametek Aerospace Products. 


Digital Air Data Computer 


The digital air data computer meets full US military stan- 
dards. Present aircraft applications are the F-16, A-4, 
F-5, Mirage and a number of additional military aircraft. 
It is microprocessor-based, using precision solid-state 
vibrating quartz pressure transducers, with analogue 
potentiometers and synchro outputs as well as 
dual-redundant serial digital databuses. 

Built-in test equipment allows a high degree of self- 
diagnosis and the computer has considerable growth 


potential. It has been designed as a standard air data 


computer both for retrofit and new _ aircraft 
programmes. 
Status 


In production and operational in the McDonnell Dou- 
glas A-4, Lockheed F-16 and Dassault Aviation Mirage. 


Contractor 
Astronautics Corporation of America. 


The Astronautics air data computer 


i 2 
Astronautics 


Albus-1553-8 Bus Monitor 


The Albus-1553-8 is an advanced MIL-STD-1553 bus 
monitor. The Albus is designed to monitor all traffic on 
up to eight MIL-STD-1553A/B buses and provide PCM 
and tracksplit output streams for each bus channel, a 
composite stream consisting of bus traffic from all eight 
channels and digitised voice and parallel time code in 
the PCM outputs. The Albus is ideally suited for aircraft 
systems which require IRIG-106-93 Chapter 8 all-bus 
monitoring. 

The Albus uses the standard functional elements of 
Aydin Vector’s programmable bus monitor product line 
combined with new architecture and flight-proven high- 
density mechanical packaging. A fully configured pack- 
age is only 127 x 190.5 x 251.4 mm and weighs less 
than 6.8 kg. The Albus can monitor bus traffic and from 
it extract messages, merge bus words with time code 
and parallel user input data to create IRIG-106-93 com- 
patible PCM data streams, provide tracksplit PCM out- 
put streams for recording, composite PCM output 
consisting of bus traffic from the eight channels and 
hardware selectability of BIT rate and number of output 
tracks and format. 

The Albus has been designed to accommodate vari- 
ous connector configurations, power input options, 
channel quantity options and bus protocols. 


Contractor 
Aydin Vector Division. 


VERIFIED 


DPM-800E PCM Encoder 


The DPM-800E PCM encoder is a fully programmable 
high-performance 8- to 12-bit resolution data system for 
acquiring conditioned signals in severe airborne appli- 
cations where flexibility and reliability are the primary 
requirements. 


Features of the DPM-800E include EEPROM pro- 
grammable via parallel IF port, 2 Mbit operation, eight 
programmable bit rates, user programmable for format, 
bits per word and gain/offset, filtered data outputs, 
single-ended or differential analogue inputs, single- 
ended discrete bilevel inputs and subcommutation and 
supercommutation. 

The DPM-800E can be configured as a stand-alone, 
master or remote unit. Up to seven DPM-800Es can be 
configured in a master/slave or cluster configuration 
via the Aydin Vector standard 10-wire differential inter- 
face. This 10-wire interface can be utilised with other 
Aydin Vector data acquisition products such as MIL- 
STD-1553 bus monitors, signal conditioning units and 
master controllers for large distributed systems. 


Specifications 

Dimensions: 88.9 x 82.5 x 118.1 mm 
Weight: 0.79 kg 

Temperature range: —35 to +85°C 


Contractor 
Aydin Vector Division. 


VERIFIED 


MDM-700 Modem 


The MDM-700 modem is ruggedised for airborne use 
and provides a relatively inexpensive means of interfac- 
ing a computer to a duplex RF link which utilises con- 
ventional FM transmitters and receivers. The MDM-700 
is a full-duplex interface. However, the modem can be 
used in the simplex mode without degradation and 
without special considerations. 

The MDM-700 transmit section accepts the RS-232 
signal and converts each transition into a half-sine 
shaped pulse. A positive transition creates a positive 
pulse and a negative transition creates a negative 
pulse. Should there be no transition activity, the modem 


continues to create pulses of the same polarity as the 
last but at a low frequency. A result of this is that a signal 
can be AC-coupled; DC response is not required. 

The modem receive portion accepts the half-sine 
pulse train and recreates the original RS-232 data. 
Since the conversion is one of edge coding, the modem 
is insensitive to data rate, except for the maximum of 
9,600 bps. Clock is not used nor is it required. 


Specifications 
Weight: 0.23 kg 
Power supply: 28 V DC 


Contractor 
Aydin Vector Division. 


VERIFIED 


MME-64 Miniature Multiplexing 
Encoder 


The MME-64 miniature multiplexing PCM encoder is a 
low-cost data system designed for airborne data acqui- 
sition and telemetry applications to accommodate up 
to 64 single-ended analogue inputs or up to 24 discrete 
bilevel inputs. Unfiltered PCM output is NRZ-L 0 to 5 V 
TTL, CMOS-compatible. Filtered PCM output is six pole 
Bessel response, factory-adjustable from 0+50 mV to 
0+2.5 V. Bit rate can be programmed up to 1 Mbit. The 
frame pattern is controlled by EPROM and is 
factory-programmed. 


Specifications 
Dimensions: 82.6 x 76.2 x 30.4 mm 


Temperature range: —30 to +70°C 


Contractor 
Aydin Vector Division. 


VERIFIED 
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MMSC-800 MicroMiniature Signal 
Conditioner 


The MMSC-800 microminiature signal conditioner/ 
PCM encoder combines Aydin Vector’s experience of 
analogue and digital conditioning into a 12-bit PCM 
encoder. A complete family of modules provides signal 
conditioning for various sensors. EEPROM program- 
mable gain/offset and sample rates provide the user 
with hands-off control of measurement characteristics 
and output data formatting. The MMSC-800 utilises 
Aydin Vector thick film hybrid modular assemblies and 
has been qualified for missile and aerospace environ- 
ments. It is available in stand-alone or master remote 
configurations. 

The MMSC-800 features 12-bit PCM encoder with 
integral signal conditioning and multiplexing, EEPROM 
programmable gain, offset, sample rate and PCM for- 
mat, ruggedised modular construction, extremely small 
size and RS-232 programming capability. It is military 
and airborne qualified and has high reliability. The 
system accuracy is quoted as 0.5 per cent. 


Contractor 
Aydin Vector Division. 


VERIFIED 


MMSC-800-RPM/E Remote 
Pressure Multiplexer/Encoder 


The MMSC-800-RPM/E remote pressure multiplexer/ 
encoder accepts pressure inputs directly, electronically 
scans the pressure inputs and conditions and encodes 
the resulting information. It is based on the MMSC-800 
signal conditioner and PCM encoder, which has been 
used on many commercial test programmes and appli- 
cations. Operating as a remote unit, the RPM/E can be 
placed in areas of the aircraft well away from the Model 
PCU-700 Series Ill central controller. Communication 
between the master and remote is via a 10-wire com- 
mand response interface. The channel sequence and 
gain/offset combinations are fully programmable 
through the central controller. The temperature refer- 
ence of the PSI scanner is electronically monitored and 
transmitted to the central controller to allow the user to 
correct for errors due to temperature changes in the 
scanner. Features are controlled EEPROM, program- 
mable via a RS-232 from any personal computer 
terminal. 


Specifications 

Dimensions: 135.9 x 45.7 x 96.5 mm 
Weight: 3.63 kg 

Input channels: 32 

Temperature range: —20 to +80°C 


Contractor 
Aydin Vector Division. 


VERIFIED 


PCA-800 Portable Programmable 
Computer 


The PCA-800 is a compact integrated checkout system 
offering internal programmable bit synch, decommut- 
ator and 8 mm tape playback capability. It serves as the 
heart of the ADCS-8000 airborne digital data recording/ 
playback system. 

The PCA-800 computer is designed for all engineer- 
ing projects that require mobility of the telemetry work- 
station. Standard peripherals include 80486/66 DX 
processor with eight available ISA slots, internal active 
9 in (228.6 mm) colour display, 300 Mbyte SCSI hard 
disk drive and 8 mm 5.5 Gbyte tape drive. 

The integrated software package includes program- 
ming, simulation, real-time analysis and tape playback 
of all ATD-800 tapes. 

The PCA-800 runs MS-DOS programs and provides 
set up, programming and checkout of PCM encoders, 
including the ADAS-7000 and ADAS-8000 systems. It 
provides display and EU analysis of real-time or 
recorded data. 


Specifications 

Dimensions: 190.5 x 304.8 x 419.1 mm 
Weight: 12.7 kg 

Power supply: 85-264 V AC, 47-440 Hz 
or 9.5-48 V DC 


Contractor 
Aydin Vector Division. 


VERIFIED 


The PCA-800 computer is used in the ADCS-8000 
airborne digital data recording/playback system 


PCU-800 Series Signal 
Conditioner and PCM Encoder 


The PCU-800 Series signal conditioner and PCM 
encoder provides a +0.5 per cent system accuracy over 
its operating temperature range. Available in 2, 4, 8 or 
16 card slot configuration, the PCU-800 features 
include: EEPROM programmable format and channel 
parameters via RS-232; plug-in system overhead and 
signal conditioning cards, both digital and analogue 
types; universal bridge conditioning with completion, 
calibration and substitution; programmable balance via 
software control and 12-bit resolution. 

The PCU-800 will operate as a stand-alone or master 
controller. Channel capacities vary depending on the 
type of signal inputs, but they can range up to more 
than several hundred channels per unit. Up to 40 PCUs 
can be clustered in a distributed data acquisition sys- 
tem to provide a total channel capacity of more than 
several thousand. 

The PCU-800 is directly compatible with many other 
Aydin Vector ADAS-7000 airborne products such as the 
PMU-700 programmable master controller, Albus-1553 
all-bus monitor, MPBM-1553 microbus monitor and 
ATD-800 ruggedised tape deck. 


Contractor 
Aydin Vector Division. 


VERIFIED 


SBS-500 Single-Rate Bit 
Synchroniser 


Processing PCM data in the SBS-500 single-rate bit 
synchroniser suppresses receiver noise that may 


The SBS-500 single-rate bit synchroniser 


accompany the digital input signal and converts the 
input to a clean digital output. Available as a stand- 
alone 275 cm’ package, the SBS-500 is suitable for 
missiles, aircraft and space applications. 

It has a clock synthesis oscillator and a data detec- 
tion match filter determined by the specific bit rate. The 
SBS-500 can also perform code conversion from digital 
transmission codes and provide biphase or NRZ out- 
puts. The SBS-500 performs well under low-input 
signal-to-noise conditions and is typically within 2 dB of 
theoretical bit detection accuracy. Acquisition time is 
10 clock cycles typical and the SBS-500 has output 
options of TTL, HC, RS-232 and RS-422. 


Specifications 

Power supply: 28 V DC 

Bit rate: 1 kHz - 250 kHz 
Temperature range: —40 to +85°C 


Contractor 
Aydin Vector Division. 


VERIFIED 


SSC-2008 Super Signal 
Conditioner 


The SSC-2008 super signal conditioner is a complete 
ultra precision signal conditioning module that contains 
its own 12-bit 6 us digitiser, excitation sources and 
bridge balancing circuits. It is intended to excite, bal- 
ance, condition and digitise a wide range of transduc- 
ers such as strain gauges, RTDs, pressure transducers, 
potentiometers, microphones with frequency outputs 
up to 20 kHz and accelerometers with the addition of 
external capacitors. 

The SSC-2008 incorporates a_ technologically 
advanced digitally programmable instrumentation 
amplifier. Gain range for this amplifier is 0.125 to 2,048 
in 15 steps, with a gain accuracy of better than 0.08 per 
cent. With an input impedance of 1,000 Megohms, the 
input bias current is only 15 nA and linearity is better 
than 0.005 per cent. It contains a programmable exci- 
tation voltage from 0 to 10.24 V in 4,096 steps. This 
excitation voltage is capable of supplying 5 mA and is 
foldback protected. In order to eliminate error prod- 
uced by the system wiring and to allow current amplifi- 
cation, a remote sense input and drive outputs are 
provided for the excitation output. 

The SSC-2008 contains a sample and hold and a 12- 
bit, 6 us digitiser. Incorporating the analogue/digital 
eliminates most system noise problems, substantially 
increases effective system speed and allows simul- 
taneous sampling capability. The SSC-2008 also pro- 
vides two tracking constant current sources with a 
maximum output compliance of 12V to enable 
extremely accurate measurements. 


Contractor 
Aydin Vector Division. 


VERIFIED 


1 eel 


The SSC-2008 super signal conditioner 


1995 


DB682/DB683 Data Storage Units 


The DB682 is a data storage unit designed for use with 
the Global GNS500A Series 3 and Series 4 systems. 
The DB682 features a pilot-replaceable database car- 
tridge that includes position information for all VORs, 
VORTacs, NDBs, outer markers, high- and low-altitude 
intersections and all public use airports with runways of 
3,000 ft or longer in the US and 4,000 ft or longer in the 
remainder of North, Central and South America. There 
is also an international database cartridge available 
which includes position information for all VORs, VOR- 
Tacs, VOR/DMEs, Tacans, high and low intersections 
and all public use airports with runways of 4,000 ft or 
longer for virtually the entire free world. 


The DB682 offers several mounting options each 
allowing easy access to the database cartridge, includ- 
ing a dzus rail cockpit mount which provides quick- 
change capability for the flight crew. 

The DB683 is a data storage unit similar to the 
DB682. It features a dual-port ARINC 429-compatible 
interface format and offers a choice for VLF and inertial 
operators looking for an affordable database storage 
system. 


Specifications 

Dimensions: 57.1 x 101.6 x 177.8 mm 
Weight: 0.69 kg 

Power supply: 28 V DC, 250 mA 
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Status 
In production. 
Contractor 
BFGoodrich Aerospace Avionics Systems. 
UPDATED 


ADS-80/82 Digital Air Data 
System 


Collins developed the ADS-80/82 air data system as 
part of the Pro Line range of avionics equipment. The 
system processes data derived from pitot and static 
pressures and interfaces with the aircraft flight control 
and flight director systems. 

To adapt the system to a variety of aircraft a single 
plug-in module is mounted at the rear of the computer. 
Operating parameters are coded in the module accord- 
ing to aircraft type. 

Optional output instruments include: a true air- 
speed/temperature indicator; Mach/airspeed _ indi- 
cator; altitude preselector/alerter; encoding altimeter; 
and vertical speed indicator. These indicators are in 3 
ATI format. An ARINC 575 true airspeed output is avail- 
able for use in inertial or Omega/VLF navigation 
systems. 


Specifications 
Dimensions: /% ATR 

Weight: 2.99 kg 

Power: 23 W 

Altitude: —1,000 to +50,000 ft 
TAS range: 50-600 kis 


Status 
In production and in service. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


ADS-85/86/850 Digital Air Data 
Systems 


The ADS-85/86/850 Series is similar to the ADS-80/82 
except that it uses a Collins solid-state piezo-resistive 
sensor. The ADS-85 interfaces with the Collins electro- 
mechanical air data instruments and has an ARINC 429 
bus for auxiliary systems. The ADS-86 interfaces with 
Collins CRT air data instruments. The ADS-850 con- 
tains an ARINC 429 bus for flight control and attitude 
and heading communications. 


Specifications 
Dimensions: % ATR 
Weight: 2.52 kg 
Power: 18 W 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


Data Management System 


The Data Management System (DMS) is a step towards 
achieving paperless operations, with electronic control 
of information. In the cockpit, approach and departure 
information, taxi and ground diagrams are electroni- 
cally maintained and can be narrowed to the definition 


required by the pilot with the Collins pan and zoom fea- 
ture. Maintenance, cabin and operations data can be 
accessed at a single terminal, which also serves as the 
data load and retrieval centre. The Collins DMS is pack- 
aged in a single cabinet, using line-replaceable mod- 
ules. These allow significant reduction in space and 
weight requirements and need no forced-air cooling. 

The DMS consists of a multichannel computer, with 
information contained in mass storage modules for 
quick and efficient data access. Information is dis- 
played on high-resolution colour flat-panel displays. 
The entire system is networked with a fibre optic 
distributed data interface. 

The Collins DMS is adaptable to virtually all aircraft 
types. 


Status 

Available as an option for the Boeing 777. Prototype 
components were available in 1992, with first deliveries 
of systems completed in 1995. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


AN/AYK-14(V) Standard Airborne 
Computer 


The AN/AYK-14(V) is a high-performance general pur- 
pose computer with both 16-bit and 32-bit processing 
elements. It consists of a family of interchangeable pro- 
cessor, memory, power, enclosure and input/output 
modules that can be configured to meet specific price, 
performance and functionality needs for a wide range 
of applications. The AN/AYK-14(V) computer offers 
high performance and high reliability with a low life 


cycle cost, while meeting airborne MIL-E-5400, ship- 
board MIL-E-16400 and land MIL-E-4158 environments. 
It is the US Navy’s standard airborne computer and is 
currently being used on a wide variety of military 
platforms by the US and its allies. 

The 16-bit version of the AN/AYK-14(V) is currently in 
its third generation, which is known as VHSIC AN/ 
AYK-14(V). It provides performance of up to 20 Mips or 
more within a single enclosure and has a memory 
addressing capacity of 16 Mbytes. The VHSIC compu- 
ter is fully compatible with software written for either of 


The F/A-18 Hornet avionics system incorporates two AN/AYK-14(V) mission computers 


the prior generations. The instruction set is compatible 
with that of the AN/UYK-44 and AN/UYK-20 and is sup- 
ported by the MTASS software development environ- 
ment. Other 16-bit modules include 128 kbyte core 
memory, MIL-STD-1553A/B, NTDS, RS-232, Proteus, 
discrete Input/Output (I/O) and application specific I/O 
modules. 

The 32-bit version of the AN/AYK-14(V), also known 
as the Advanced AYK-14, is based on commercial RISC 
technology. Up to 225 Mips of processor performance 
and 180 Mbytes of memory capacity are currently avail- 
able within a single enclosure. The use of commercial 
open system backplane and processor standards pro- 
vide built-in performance and capability growth poten- 
tial that can increase the performance of commercial 
technologies. Like the 16-bit AN/AYK-14(V) processing 
elements, the Advanced AYK-14 also provides modular 
processing and |/O components that can be con- 
figured to meet specific price and performance require- 
ments of a range of applications. Currently, a MIPS 
R4400 RISC computing module processor, other pro- 
cessor modules, and SCSI, MIL-STD-1553A/B, RS-422, 
Proteus and discrete |/O modules are available. 

The Advanced AYK-14 is based on the IEEE Future- 
bus+ backplane interface standard, which allows the 
integration of other supplier modules and functions in 
AN/AYK-14(V) systems. The Advanced AYK-14 sup- 
ports all three Futurebus+ primary module formats: 
10 SU; 12 SU and SEM-E. A complete, commercially 
supported, Ada development environment is available 
for commercial workstation Sun and RS-6000 net- 
works, providing full development and real-time debug- 
ging support. A real-time operating system with 
POSIX-compatible services, priority management 
capabilities and Rate-Monatonic scheduling support 
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completes the Advanced AYK-14’s capabilities. Ada 
compilation, debuggung and runtime can be obtained 
from multiple commercial suppliers. Current implemen- 
tation utilises the Rational VADS-Advanced commercial 
product. Device drivers and hardware support software 
are available from Computing Devices International. 

To ease the transition from 16-bit to 32-bit process- 
ing, the AYK-14 supports systems configured with both 
16-bit and 32-bit processing elements. This allows plat- 
forms such as the EA-6B Prowler that currently use the 
16-bit AN/AYK-14(V) to take advantage of the 32-bit 
Ada processing elements, without discarding the 
investment that has been made in 16-bit software devel- 
opment and testing. The 16-bit and 32-bit AYK-14 pro- 
cessing elements communicate over the standard 
16-bit backplane bus, sharing memory and messages 
to co-ordinate the system processing. 

The AYK-14 is adaptable to a variety of enclosures as 
a general purpose processor, emulator, controller, 
dedicated processor or algorithm unit. Modules have 
also been embedded in applications where size, weight 
and power are critical, such as the AN/ALQ-149 ECM 
system. Representative applications include weapon 
delivery/fire control, guidance, communications, navi- 
gation, avionics mission computing, sensor data pro- 
cessing, display subsystem control, radar or sonar 
processing system control, electronic countermea- 
sures, electronic surveillance measures management 
and digital flight control. 


On the F/A-18, two 16-bit AN/AYK-14(V) computers 
are installed in a dual-redundant system configuration. 
One computer serves as the navigation and engine con- 
troller, while the other acts in a mission management 
role, handling and processing weapons and target 
information. Each computer can accommodate up to 
16 Mbytes of memory and provides up to 20 Mips of 
processing throughput. 

The Advanced AYK-14 is currently being integrated 
into the LAMPS III Block II, providing up to 225 Mips of 
throughput and 180 Mbytes of memory; it takes advan- 
tage of the AYK-14 open systems architecture and inte- 
grates video and graphics modules developed by Loral 
Federal Systems along with the processing and I/O 
modules from Computing Devices International. The 
Advanced AYK-14 is also being used on the V-22 
Osprey in a lower cost configuration that provides 
45 Mips throughput and 12 Mbytes of memory on a 
single board computer. The EA-6B programme is add- 
ing the 32-bit capability to its 16-bit machine through 
the use of a split backplane. 


Specifications 

Dimensions: 194 x 257 x 356 mm typical 

Weight: 11-16 kg 

Power: 50-300 W typical 

Computer type: binary, fixed or floating point 

Word length: 16-bit or 32-bit with double precision and 
floating point 


Typical speed: 500 Kips to 225 Mips 

Max addressing: 16 Mbytes (16-bit) to 4 Gbytes 
(32-bit) 

Input/output options: discretes, MIL-STD-1553A or B 
(dual-redundant buses), NTDS fast, slow, ANEW and 
serial, 6 MHz Manchester, RS-232C, 85323 Proteus, 
RS-422, SCSI, RS-485, TM-bus 


Status 

In production and selected for the McDonnell Douglas 
F/A-18 (which has two AYK-14 mission computers), 
Sikorsky SH-60B Seahawk LAMPS Mk Ill helicopter, 
Northrop Grumman E-2C Hawkeye, McDonnell 
Douglas/British Aerospace AV-8B, Northrop Grumman 
EA-6B Prowler, F-14D, EP-3E, ES-3A, Bell/Boeing V-22 
Osprey, Joint STARS, Lockheed P-3C Orion and 
embedded modules in the AN/ALQ-149, US Air Force 
TAOM/MCE system, Mk 50 torpedo and shipboard 
ACLS. 

A modified version, designated ACCS 2500, is used 
on the RAF’s Harrier GR. Mk 7 aircraft (see entry under 
Computing Devices Company under UK in this 
section). 


Contractor 
Computing Devices International. 


UPDATED 


MAXION/ATR Multiprocessor 
System 


The MAXION/ATR multiprocessor system is based on 
the Concurrent MAXION real-time standards-based sys- 
tem. It is a ruggedised system using the standard com- 
mercial off-the-shelf MAXION board set and satisfies 
the requirement for a real-time multiprocessor system 
which is capable of being deployed in operational 
aircraft. It conforms to the industry standard ATR form 
factor. MAXION/ATR provides more than 600 Mips of 
power within a VME-6u double height Eurocard. 


The system is based on the Mips Technologies 
R4400 RISC, an industry leading microprocessor. With 
a system bandwidth of 1.2 Gbytes/s, the system archi- 
tecture is flexible and extensible. It incorporates the 
Scalable Multiprocessor Architecture for Real-Time 
(UltraSMART). This provides maximum total system 
performance, both in terms of computation and hand- 
ling 1/O data, and delivers virtually the maximum pro- 
cessing power possible from each multiprocessor. As 
requirements grow, MAXION/ATR users will be able to 
add new processors. 


Status 
Available in configurations of one to four processors 
with up to eight processor models available. 


Contractor 
Concurrent Computer Corporation. 


UPDATED 


M362F General Purpose 
Processor 


The M362F is a general purpose unit which uses paral- 
lel, binary, floating point, two’s complement 16-bit pro- 
cessing. A typical instruction mix yields an operating 
speed of about 340 Kips. 

The M362F can be tailored to particular operations 
by specifying from a wide choice of memory types and 
standard input/output circuit modules. It is mecha- 
nised on two operating modules. The instruction reper- 
toire can be varied by adding microprogram memory or 
changing the existing microprogram memory which 
consists of 10 integrated circuits. The M362F will oper- 
ate with core and/or semiconductor memory. The pro- 
cessor provides 72 basic machine instructions, 
including nine special purpose types that are mecha- 
nised using the basic input/output instructions. Micro- 
instructions are held in a 512-word control memory, but 
this can be expanded to 2,048 words, providing for 
such operations as byte (8-bit) control jumps, skips and 
transfers, register variable shifts, register/register float- 
ing point arithmetic, logical immediate and register/ 
register, and macro instructions. The last provides 
square root and trigonometric functions much faster 
than by using subroutine executions. 

Development of M362F software can be 
accomplished on support equipment such as mini- 
computer directed systems, IBM 360/370 or similar 
facilities. Mini-computer equipment enables software 
development on a stand-alone basis in the laboratory. 

The M362F is used as the fire control computer in the 
Lockheed F-16 and has a comprehensive set of Jovial 
or assembly coded software facilities. 


Specifications 

Dimensions: 2 ATR case 

Weight: 6.5 kg 

Power: 28 V DC 

Computer type: parallel, binary, fixed and floating 
point, two’s complement 


Word length: 16-bit 

Typical speed: 340 Kips 

Max address range: 65,536 (64 k) memory locations 
Instruction set: 72 (expansible) 

Input/output options 

analogue/digital/analogue converter 

analogue input/output multiplexer 

discrete input/output (28 V) 

MIL-STD-1553 bus 

multipurpose serial digital processor 


Status 
In service as the fire control computer in the Lockheed 
F-16. 


Contractor 
Delco Electronics. 


UPDATED 


M362S General Purpose 
Processor 


Related to the M362F, the M362S is a 32-bit, high- 
speed general purpose processor. It uses micropro- 
grammed, parallel, binary, fixed and floating point, 
two’s complement operations and has a typical 
operating speed of 750 Kips. 

The processor provides 96 basic machine instruc- 
tions, microprogrammed in a 512-word control mem- 
ory, with possible expansion to 1,024 words. A random 
access memory system is available and comprises 
semiconductor CMOS memory modules, memory con- 
troller and an error detection and correction unit. A total 
of 65,536 (64k) 16-bit memory locations can be 
accommodated. 

Packaging is either for forced-air cooling, as in air- 
craft bays, or a radiant cooling frame for space appli- 
cations. The system has been selected for NASA’s 
Inertial Upper Stage programme. A comprehensive set 


of Jovial and assembly coded software facilities is 
available. 


Specifications 

Dimensions: 365 x 365 x 152 mm 

Weight: 24.5 kg 

Power supply: 28 V DC, 220 W 

Computer type: binary, fixed and floating point, two’s 
complement 

Word length: 32-bit 

Typical speed: 750 Kips 

Max address range: 65,536 (64 k) memory locations 
Instruction set: 96 (expansible) 

Input/output options 

analogue/digital/analogue converter 

analogue input/output multiplexer 

discrete input/output (5 or 28 V DC) 

MIL-STD-1553 bus 

multipurpose serial digital processors 


Status 
In production. 


Contractor 
Delco Electronics. 


UPDATED 


M372 General Purpose Processor 


The M372 is a development of the M362F used as the 
fire control computer for the Lockheed F-16. It has been 
designed for applications requiring extended perform- 
ance in memory, input/output, throughput and compu- 
tational speed. Operating speed is typically between 
570 and 720 Kips, and non-volatile, electrically alterable 
memory of 32 k, 64k, 128k or 256 k words capacity 
can be accommodated and addressed. In addition to 
analogue and discrete input/output channels, up to 
three MIL-STD-1553 dual-redundant digital databus 


x 


channels can be accommodated and the computer 
executes the US Air Force MIL-STD-1750 standard 
instruction set architecture. 

The system is supported by Jovial software, and 
packaging dimensions can be between % and 1 ATR, 
depending on the features incorporated. 


Specifications 

Dimensions: 112 x 170 x 190 mm 

Weight: 7.3 kg 

Power supply: 28 V DC, 100 W 

Computer type: binary, parallel, microprogrammed, 
fixed and floating point, two’s complement 

Word length: 16-, 32-, or 48-bit 

Typical speed: 570-720 Kips 

Max address range: 1,576,058 (1,024 k) words 
Instruction set: MIL-STD-1750A, Notice 1, 262 
instructions 


Status 

In production. The M372 computer is used as the Lock- 
heed F-16’s enhanced fire control computer, as the 
Martin Marietta LANTIRN pod control computer and as 
the C-5B MADAR multiplexer/processor. 


Contractor 
Delco Electronics. 


UPDATED 


Magic IV General Purpose 
Processor 


The hardware used in this processor is unrelated to ear- 
lier Delco processors. Magic IV is a high-performance, 
all-large-scale integrated microcomputer system, which 
promises to provide lower cost, reduced power, weight 
and size and greater modularity and reliability advan- 
tages over existing machines. Typical operating speed 
is 250 Kops. There are three basic machines: the 
M4116, M4124 and M4132 available with 16-, 24- and 
32-bit word architectures respectively. They are seen as 
suitable for remote terminal or sensor orientated 
processor applications. 

Almost exclusive use of large-scale integrated cir- 
cuits has resulted in a great reduction in the number of 
components compared to a conventional processor. 
The large scale integrated units are: 


M4116 M4124 M4132 


(16-bit) (24-bit) (32-bit) 
CPU control unit 1 it 1 
CPU arithmetic unit 4 6 8 
Input/output 
control unit 2 3 4 
Memory controller 2 3 4 
Total 9 13 ais 


Additional large-scale integrated circuits may be 
needed to meet programmable communication inter- 
face and digital input requirements. MTBF estimates 
range from 27,000 hours for a simplex configuration to 
150,000 hours for a dual-redundant system. NMOS 
large-scale integrated circuits are used with typical 
component densities of 1,000 gates and 5,000 transis- 
tors per 250 mil chip, with pair gate delays below 5 ns. 
Delco claims better nuclear radiation tolerance than 
contemporary dynamic NMOS circuits due to the static 
logic design, substrate bias design and exclusive use of 
NOR gate. Digital inputs compatible with ARINC 561, 
575 and 583 can be provided. 


Specifications 

Dimensions: 167 x 69 x 127 mm 

Weight: 1.4 kg 

Power: 25.3 W 

Computer type: binary, parallel, fixed point, two’s 
complement 

Word length: 16-, 24- or 32-bit 

Typical speed: 250 Kops 

Max address range: 32,768 (32 k) words 

Instruction set: 89 (expansible) 


Status 

In production. The computer is used as the Fuel Sav- 
ings Advisory and Cockpit Avionics System (FSA/CAS) 
computer for the US Air Force’s C-135 and KC-135 air- 
craft. It is also used in the performance management 
system in the Boeing 747 and McDonnell Douglas 
DC-10 and MD-80 series. 


Contractor 
Delco Electronics. 


UPDATED 


Magic V General Purpose 
Processor 


The Magic V processor is an all VLSI implementation of 
a CPU and memory system that executes the MIL- 
STD-1750A, Notice 1 instruction set architecture. 

The Magic V processor utilises 3 um bulk CMOS 
technology to configure a complete MIL-STD-1750A 
central processor in just 10 VLSI chips. An eleventh 
VLSI chip provides extended memory management to 
address up to one million words and a twelfth chip pro- 
vides an IEEE-488 bus interface which enables external 
communication with the CPU and memory for monitor- 
ing performance and for developing software. These 12 
VLSI chips are mounted on one side of a single “2 ATR 
size circuit card assembly. The back side of the single 
circuit card assembly mounts the VLSI memory control- 
ler that interfaces the CPU with the memory devices 
mounted on this side. Typical configurations of the 
M572 include up to 192 k words of CMOS RAM plus a 
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start-up ROM, or various combinations of RAM, 
EEPROM and UV PROM devices, all capable of being 
addressed by the programmable VLSI memory 
controller. 

The M572 typically operates at 850,000 to 1 million 
operations running the DAIS instruction mix. A built-in 
feature of the M572 is the ability to couple multiple 
CPU/memory cards in a multiprocessor configuration. 


Specifications 

Dimensions: 

(CPU and memory) 109 x 163 x 13 mm 

Weight: 0.45 kg with memory side fully populated 
Power: 

(CPU) 2.2 W 

(CPU and memory) 7.3 W 

Computer type: general purpose, microprogrammed, 
fixed and floating point, custom CMOS VLSI, TTL 
compatible interfaces 

Word length: 16-, 32- and 48-bit; 48-bit logic unit 
Instruction set: MIL-STD-1750A, Notice 1; all specified 
options 

Memory size: up to 192 k words CMOS RAM on 2 ATR 
size circuit card; up to 256 k words CMOS RAM on % 
ATR size circuit card 

Max address range: 1 million words 

Addressing modes: direct, indirect, immediate, 
indexed, non-indexed, relative, base relative, BIT, byte 
Test interface: built-in IEEE-488 interface for DMA 
operations, test communications, software develop- 
ment, and real-time performance monitoring 
Input/output: alll mandatory features and 
non-application dependent MIL-STD-1750A options 
implemented, discrete and digital outputs/inputs, ana- 
logue outputs/inputs, and MIL-STD-1553B bus inter- 
faces implemented in various system level applications 


Status 

Under development for the Northrop Grumman F-14D 
aircraft display system, as both an engine monitor sys- 
tem and a turbine engine control processor for the 
RAH-66 helicopter, as a mission computer for the 
Apache B helicopter and as a mission computer and 
electronic display subsystem for the McDonnell 
Douglas C-17A transport. 


Contractor 
Delco Electronics. 


UPDATED 


Data Transfer Equipment 


The Data Transfer Equipment (DTE), also Known as the 
Data Insertion Device (DID), fulfils five main functions. 
These considerably reduce the workload imposed on 
crews and eliminate the risk of human error. The aircraft 
is automatically initialised and mission start procedures 
are launched simply by inserting a cartridge pro- 
grammed during the preflight preparation. The DTE 
takes full control of navigation during the automatic 
ground-hugging phases of the flight and operates the 
weapons system. It also has electronic mapping and 
mission playback and debriefing on the various phases. 
The DTE reduces ground maintenance since it records 
and analyses the main aircraft parameters throughout 
the mission. 

The DTE is capable of interfacing with all ground mis- 
sion preparation and debriefing systems. It is operable 
from any allied or friendly logistic platform. The DTE 
also allows training in an intensive electronic war- 
fare environment without requiring any special 
infrastructure. 


Specifications 

Dimensions: 

(data transfer unit) 178 x 127 x 113 mm 
(data transfer cartridge) 191 x 119 x 41 mm 


Weight: 

(data transfer unit) 3 kg 

(data transfer cartridge) 0.7 kg 

Power supply: 115 V AC, 400 Hz, single phase 
Cartridge capacity: 8 k words expandable to 2 M 


Status 
In service with F-14, F-16, A-6, SH-60 and C-17. 


Contractor 
Fairchild Defense OSC. 


UPDATED 


Mega Data Transfer Cartridge 
with Processor 


The Mega Data Transfer Cartridge with Processor 
(MDTC/P) stores Digital Terrain Elevation Data (DTED) 
and the Digital Vertical Obstruction File (DVOF) used in 
terrain referenced navigation. The first application of 
the MDTC/P is for a digital terrain system provided by 
British Aerospace (Systems & Equipment) TERPROM 
software for the F-16. 


INS, barometric and radar altimeter data are trans- 
mitted over the aircraft databus to the MDTC/P and INS 
update and pilot cueing and warnings are transmitted 
by the MDTC/P over the bus to the INS, multifunction 
display, HUD and voice warning system. 

Other applications for the MDTC/P include the digital 
moving map database for the F-22, EW simulation and 
the Tactical Air Combat Mission Analysis and Training 
System. 


Status 
Ordered by the US Air Force Reserves for digital terrain 
systems in the F-16. 


Contractor 
Fairchild Defense OSC. 


UPDATED 


Mission Data Loader 


The Mission Data Loader (MDL) is an advanced, high- 
capacity solid-state military airborne data storage and 
retrieval system. Facilitating rapid mission initialisation 
of the aircraft’s avionics suite, as well as recording perti- 
nent mission and maintenance data during flight, the 
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MDL also supports in-flight processing. It is a form, fit 
and function alternative to the AN/ASQ-194 data stor- 
age set and will support GPS data entry requirements 
for all MIL-STD-1553 multiplex databus equipped 
aircraft. 

The MDL consists of two elements: a hand-carried, 
non-volatile solid-state data storage Data Transfer Mod- 
ule (DTM) and the cockpit-mounted, intelligent recep- 
tacle for the DTM, the Interface Receptacle Unit (IRU). 
The IRU manages and controls the data exchange 
between the DTM and other avionic subsystems, via the 
aircraft’s serial digital MIL-STD-1553 multiplex databus. 
The DTM serves as the transportable storage medium 
for both pre- and post-mission information exchange 
between ground computer stations and the airborne 
system. 

The IRU comprises an aluminium alloy housing with 
captive mounting fasteners containing a single circuit 
board implementation of microprocessor and associ- 
ated control logic, operational program and scratchpad 
memories, dual-redundant MIL-STD-1553A/B _ inter- 
faces and power converter. The IRU also provides the 
necessary DTM latching/release hardware, DTM inter- 
face connector and system connectors. Operating 


primarily as a remote terminal on the MIL-STD-1553 
multiplex bus, the IRU also has the provisions to oper- 
ate as a bus controller. The IRU provides an exhaustive 
selftest/BIT function for all circuitry, including the 
DTM, while performing real-time bulk memory 
detection and correction. 

The compact DTM features high-density packaging 
with EEPROM memory devices. On a single circuit 
board, the DTM provides 2 Mbytes, expandable to 
8 Mbytes, of high-speed random access non-volatile 
data storage. The DTM contains only bulk memory and 
address decode logic to reduce overall operating 
expense and simplify future growth. A high degree of 
data integrity is ensured through the use of a proven 
error detection and correction method. 


Specifications 

Dimensions: 

(IRU) 203 x 127 x 21 mm 

(DTM) 152 x 81 x 125 mm 

Weight: 

(IRU) 1.7 kg 

(DTM) 0.5 kg 

Power supply: 28 V DC, 15 W (max) 


The mission data loader consists of (left) the data 


transfer module and (right) the interface 
receptacle unit 1995 
Environmental: MIL-E-5400 Class 2 
Reliability: >10,000 h MTBF 
Contractor 
Fairchild Defense OSC. 

UPDATED 


3007B Avionic Computer 


The high-performance MIL-STD-1750A 3007B avionic 
computer was designed for applications that require 
high throughput in a small light package. This compu- 
ter is derived from the 3007A central data controller 
mission computer (see next item). 

The 3007B is designed for optimal flexibility and 
growth, supporting a single- or dual-CPU configuration 
as well as various memory options. Communication 
between CPUs is via DMA to a common global mem- 
ory. The CPU is based on the US Air Force SEAFAC cer- 
tified PACE 1750A processor. Throughput options 
range from 1.3 Mips for a single CPU to 6 Mips for dual- 
enhanced CPUs with cache memory. Depending on the 
configuration selected, the 3007B can incorporate up 
to a million words of battery-supported semiconductor 
memory. A global memory provides a mailbox for MIL- 
STD-1553B input/output and inter-CPU communi- 
cations without interrupting processor operation. 
Alternative memory configurations may be specified 
which incorporate various combinations of CMOS RAM 
and EEPROM. 

For software development and support, the 3007B 
utilises the same mature computer support systems as 
the 3007A. The computer support system can be 
hosted on either a MicroVAX or UNIX-based portable 
PC. 

An advanced processor module is in development 
which will allow the 3007B to be configured with both 
the MIL-STD-1750A CPU and a 32-bit R4000 RISC pro- 
cessor for applications such as signal or display 
processing which require greater throughput. The dual- 
CPU configuration will also provide the benefit of physi- 
cal partitioning of dissimilar system software. 


Specifications 

Dimensions: 193.5 x 123.9 x 393.7 mm 

Weight: 9 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 85 W 
Reliability: 5,000 h MTBF (MIL-HDBK-217E) 


Status 
In development. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


CP-2108A (3007A) Data 
Controller/Mission Computer 


The GEC-Marconi CP-2108A (3007A) data controller/ 
Mission Computer (MC) was designed to satisfy the 
combined requirements of the MC-130E Combat Talon 
1, the AC-130H gunship and other programmes. Using 
a single part number MC suitable for multiple missions 


greatly reduces spares and logistics support. Level 1 
test equipment requirements are also minimised by the 
use of extensive BIT for fault detection and isolation. 

The computer employs a dual-CPU architecture. 
Each processor consists of a high-speed MIL- 
STD-1750A CPU and a dedicated local memory. The 
amount of local memory can be varied to suit the 
application. 

The MC has 512k words of installed memory, 
2.6 Mips of processing capacity and extensive I/O 
capability high accuracy. There is built-in memory 
growth to the million word limit of MIL-STD-1750A, mul- 
tiplexer growth to permit a third dual-channel of MIL- 
STD-1553B and additional analogue and digital |/O. 
The unit is mechanised with several blank circuit cards 
that can be populated with either currently available 
card designs or new I/O. The 3007A MC is therefore 
suitable for a variety of other applications. 

A plug-in CPU replacement has been developed by 
GEC-Marconi which allows one or both of the MIL- 
STD-1750A processors to be replaced by a 25 Mips 32- 
bit RISC processor. This increases total available 
throughput to over 50 Mips for applications such as 
digital terrain and digital map database systems, 
knowledge-based system health monitoring, threat cor- 
relation and so on. A corresponding increase in mem- 
ory to 68 Mbytes can also be supported. A %ATR 
variant of the 3007A has also been developed which 
uses the same dual-CPU configuration. 

To assist in developing and debugging software on 
the 3007A, a Computer Support System (CSS) has 
been developed. The CSS includes mainframe-based 
flight software development tools and utilises a micro- 
VAX host computer for real-time program debug and 
validation. An IEEE interface is provided for memory 
loading and verification. 


Specifications 

Dimensions: 241 x 330 x 478 mm 

Weight: 35.5 kg 

Power supply: MIL-STD-704, 356 W (+130 W blower) 
CPU: dual MIL-STD-1750A 

Throughput: 2.6 Mips (DAIS), growth to 6 Mips 
Memory: 512k x 16 words with growth to 2 million 
words 

Input/output: two MIL-STD-1553B dual-mux channels, 
approximately 100 discrete, various digital/DC, digi- 
tal/AC, synchro/digital, digital/synchro, digital resolver 
and serial digital channels 

Environmental: MIL-E-5400 Class 1A Category III 


Status 
In service in US Air Force AC-130H gunship and 
MC-130E Combat Talon | aircraft. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


SKC-3140 Bus Controller and 
Main Computer for the AMX 


Two GEC-Marconi SKC-3140 bus controllers and com- 
puters equip each Alenia/Embraer AMX aircraft, pro- 
viding the main and back-up computations and data 
control. 

A single % ATR LRU, containing computer, bus con- 
troller and power supplies, controls data from navi- 
gation and attitude sensors, radar, head-up display, 
weapon aiming and communications controllers and 
the various control and display panels in the aircraft, 
and data is passed around the aircraft on a MIL- 
STD-1553B dual-channel databus. 


Specifications 

Weight: 9 kg 

Power supply: 115 V AC, 400 Hz, <200 W 
Reliability: > 3,600 h MTBF 


Status 
In production for the Alenia/Embraer AMX. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


The SKC-3140 bus controller and main computer 


for the AMX 


Air Vehicle Interface and Control 
System 


The Air Vehicle Interface and Control System (AVICS) 
provides the primary interface between a number of air- 
craft subsystems and mission equipment packages. 

AVICS is implemented as the AVIC 1 and AVIC 2 
independent units which provide analogue, discrete 
and serial digital interfaces, signal conditioning, ana- 
logue/digital conversion, and data processing to sup- 
port aircraft subsystem monitoring and control. Each 
AVIC channel is composed of several plug-in SEM-E 
Line Replaceable Modules (LRMs) mounted within a 
backplane/enclosure LRM. The AVIC channels are 
electronically identical except for the inductive debris 
monitoring/electrostatic engine monitoring LRM and 
the vibration monitoring LRM which are both installed 
in AVIC 2 and the two environmental control system 
LRMs installed in AVIC 1. Both AVIC units also contain 
a power supply LRM, process/input/output controller 
LRM and analogue LRM which are common to each 
channel. 


Specifications 
Dimensions: 203.2 x 264.2 x 292.1 mm per unit 
Weight: 11 kg total 


Status 
Currently being flight tested. 


Contractor 
Hamilton Standard Division of UTC. 


UPDATED 


Multi-Application Control 
Computer 


The Multi-Application Control Computer (MACC) is a 
flexible computer that can be applied to a wide range of 
flight and subsystem control fixed-wing aircraft and heli- 
copter applications. A key feature of the MACC archi- 
tecture is that any number of MACCs can be 
interconnected to form a simplex, dual, triplex or quad 
configuration without hardware or software changes. 
For example, the quad configuration can be reconfi- 
gured as two separate, but linked, dual-channel compu- 
ters performing different tasks. This flexibility is made 
possible by the Input Output Computer (IOC) which 
performs all Input/Output (|/O) processing in firmware, 
leaving the application specific processing to the 
general purpose processors. 

The hard separation between I/O management and 
application processing is key to the success of the 
MACC architecture. Both the IOC firmware and appli- 
cation software can be loaded and monitored over an 
RS-422 link from a portable PC. The same interface can 
also be used for system testing and integration. 
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The IOC contains redundancy management, BIT and 
fault detection and isolation algorithms which are per- 
formed at significantly faster speeds compared to gen- 
eral purpose processors. Many of these algorithms are 
embedded in silicon microcircuits, giving the MACC 
system significant I/O processing bandwidth. Specifi- 
cally, the |OC can perform all the !/O processing 
needed for 50,000 sensor sets/s. The result is a system 
that is robust, fault tolerant and highly flexible for meet- 
ing the requirements of most embedded control 
systems. 


Specifications 

Dimensions: 257.8 x 193.8 x 254 mm 
Weight: 7.76 kg 

Power supply: 115 V AC, 28 V DC, 55.5 W 


Status 

In production. Present applications include flight 
control, vehicle management system control, actuator 
and subsystem controllers. 


Contractor 
Hamilton Standard Division of UTC. 


UPDATED 


Fibre Optic High-Speed Databus 


Harris is supplying the 50 Mbits/s fibre optic High- 
Speed DataBus (HSDB) for the F-22 Advanced Tactical 
Fighter. The 2.5 in square (63.5 mm) HSDB is a linear, 
token-passing, passive star-coupled, Manchester 
encoded bus which provides a dual synchronously 
redundant interface between a host system and the 
JIAWG J88-N2 standard HSDB. The module provides 
the necessary formatting and data queueing functions 
for the interface as well as BIT, test and maintenance 
support and error checking to ensure reliable message 
delivery. Both 16-bit asynchronous and 32-bit synchro- 
nous system buses are supported. The HSDB is used to 
link the Common Integrated Processors (CIP) and to 
provide a high-speed data transfer path between the 
CIP and mass memory in the F-22. 

The RAH-66 Comanche has a similar HSDB, but 
packaged in a single wide SEM-E module. Other ver- 
sions include single- and double-sided 6U VME 
modules. 

The fibre optic sensor data distribution networks and 
video data distribution networks are 500 Mbaud, 
400 Mbit/s point-to-point links used to interconnect 
sensors to processors and processors to displays. 
These fibre optic transmit and receive modules are 
8B10B encoded, support unlimited packet size, sup- 
port both 16 and 32 user interfaces and can provide 


single simplex or bidirectional full-duplex links. They 
are configured in MCMs for the F-22 and SEM-E 
modules for the RAH-66. 


Status 

In development for the F-22 Advanced Tactical Fighter 
and the RAH-66 Comanche and for JIAWG as part of 
the Pave Pillar architecture. 


Contractor 
Harris Corporation. 


MIL-STD-1553 EMUX System for 
B-1B 


The data transmission (and power distribution control) 
system used in the US Air Force Rockwell B-1B is an 
improved version of the MIL-STD-1553 system which 
was operational on the previously developed B-1A 
prototypes. The system controls the B-1B major sub- 
systems using techniques which eliminate approxi- 
mately 32,000 wires and cables. The system is one third 
lighter than an equivalent conventionally wired system. 

Terminal flexibility is such that extra units can be 
deleted or added for future interfacing with new inputs 
or outputs. As currently configured, the system 
acquires, commands and controls more than 9,000 


inputs and outputs. It is designed to govern such func- 
tions as electrical power distribution to subsystems and 
avionics equipment, landing gear, engine instruments, 
fuel, weapons and environmental control systems and 
aircraft lights. The system collects and conditions sig- 
nals at remote terminals and transmits them between 
any two points in the aircraft over a common databus. 
The saving in wire length over a conventional system is 
about 80 miles. 

The system also supervises all signal data, using a 
centralised controller. This unit routes data between 
any two points in the system, and can solve combi- 
national, sequential or interlock equations to produce 
output commands. A significant cost saving has been 
achieved through the replacement of the hybrid inte- 
grated circuits used in the B-1A with monolithic circuits 
in the B-1B system. The semiconductor devices are 
manufactured by Harris Corporation, Texas 
Instruments and Litton Applied Technology. 


Status 
Production complete. The system is installed in the US 
Air Force Rockwell B-1B. 


Contractor 
Harris Corporation. 


ARINC 706 Digital Air Data 
Computer 


The ARINC 706 Digital Air Data Computer (DADC) pro- 
vides ARINC 429 digital serial air data outputs. The 
DADC accepts pneumatic inputs from the aircraft pitot/ 
static system, analogue inputs from the total air tem- 
perature and angle of attack probes and baroset inputs. 
Baroset inputs can also be supplied via the ARINC 429 
bus. External discretes and internal programme dis- 
cretes provide aircraft type and tailor DADC outputs to 
the specific aircraft application. On the front panel of 
the Boeing 747-400 and BAe 146 DADC units, a BNC 
connector is provided for interfacing to the ARINC 429 
bus, while the unit is installed in the electronics bay. 


Specifications 

Dimensions: ARINC 600 - 4 MCU 

Weight: 5.67 kg 

Power supply: 115 V AC, 400 Hz, 25 W 
Temperature range: —55 to +70°C 
Accuracy: 

(airspeed) +4 kts at 60 kts, +1 kt at 450 kts 
(altitude) +15 ft at sea level, +80 ft at 50,000 ft 
Reliability: 12,500 h MTBF 


Status 

Over 1,500 units are in service; current production rate 
is about 40 units per month. The BAe 146 DADC is 
under development. 


Contractor 
Honeywell Inc Air Transport Systems. 


Boeing 777 Air Data Module 


The Boeing 777 Air Data Module (ADM) is a pressure 
transducer with a single pressure input port and an 
ARINC 629 bus output that transmits linearised, digital 
serial pressure data. Each Boeing 777 aircraft is con- 
figured with six ADM units: three with pitot pressure 
sensors and three with static pressure sensors. The 
ADM transmits ARINC 629 digital serial air data to the 
Air Data Inertial Reference System (ADIRS) and the 
Secondary Attitude Air data Reference Unit (SAARU). 


Specifications 

Dimensions: 88.9 x 63.3 x 171.4 mm 
Weight: 1 kg (max) 

Power supply: 28 V DC, 10.6 W (max) 


Temperature range: —15 to +70°C 
Accuracy: 

(100-147.4 mb) +0.25 mb 
(147.4-175.3 mb) <t+0.3 mb 
(175.3-1,400 mb) +0.3 mb 
Reliability: 50,00 h MTBF predicted 


Status 
In production and in service in the Boeing 777. 


Contractor 
Honeywell Inc Air Transport Systems. 


UPDATED 


DC-9 Digital Air Data Computer 


The Honeywell DC-9 Digital Air Data Computer (DADC) 
replaces the existing DC-9 electromechanical air data 
computer. The new DADC is a form, fit and functional 
replacement unit featuring solid-state components, 
including silicon chip pressure sensors that are more 
accurate, stable and reliable than the vibrating 
diaphragm predecessors. 
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Specifications 

Dimensions: % ATR 

Weight: 5.44 kg 

Power supply: 115 V AC, 400 Hz, 20 W 

Temperature range: —55 to +70°C 

Accuracy: 

(ARINC 429 altitude) +15 ft at sea level, +80 ft at 
50,000 ft 

(synchro altitude) +20 ft at sea level, +55 ft at 45,000 ft 
(ARINC airspeed) +4 kts at 60 kts, +1 kt at 450 kts 
Reliability: 14,000 h MTBF predicted 


Status 
In service in the McDonnell Douglas DC-9. 


Contractor 
Honeywell Inc Air Transport Systems. 


Digital Air Data Computer 


Honeywell produces an all-digital ARINC 706 standard 
air data computer for Airbus Industrie A310 and Boeing 
757 and 767 airliners. These all-solid-state systems use 
large- or medium-scale integrated technology, CMOS 
master transmitter/receiver chips and a Z8000 micro- 
processor. Built-in test sequences run continuously in 
flight to provide a 95 per cent fault-detection capability, 
with a 99 per cent probability of correct fault identifi- 
cation. Test failure information is stored in the non- 
volatile memory for post-flight analysis. External sensor 
failures can also be detected and signalled visually. The 
system can accommodate a 20 per cent increase in 
output parameters, more than 50 per cent compu- 
tational growth and more than 100 per cent memory 
growth. The unit incorporates Honeywell patented 
transducers and has ARINC 429 transmitter and 
receiver interfaces. 


Specifications 

Dimensions: 4 MCU 

Weight: 5.7 kg 

Power: 25 W 

Accuracy: 

(airspeed) +2 kts at 100 kts, +1 kt at 450 kts 
(altitude) +15 ft at sea level, +80 ft at 50,000 ft 
(Mach) +0.003 Mach at 0.8-0.9 Mach in the range 
25,000-45,000 ft 

Failure memory: 6 failures/10 flights 
Reliability: 15,000 h MTBF 


Status 
In service. 


Contractor 
Honeywell Inc Air Transport Systems. 


HG280D80 Air Data Computer 


Standard for the McDonnell Douglas DC-10 and MD-80 
transport aircraft, the HG280D80 microprocessor- 
based ARINC 576 type digital system replaced the ear- 
lier HG280D5 computer. The transducers are new dual 
sensors, with high accuracy and a fast warm-up time. 
The central processor memory and input/output 


functions have been reduced from the 360 integrated 
circuits on nine boards of the earlier D5 to 22 circuits on 
a single card. Built-in test includes both continuous 
monitoring and manually activated self-test. The D80’s 
non-volatile memory automatically stores information 
for five flights and data may be retrieved by selecting a 
single switch on the front panel. If a failure has occurred 
either of two warning lights will illuminate. 

The D80 can also accommodate limited power inter- 
ruptions. A capacitatively maintained supply voltage 
and a CMOS memory can retain critical data during 
power losses of several milliseconds. When power 
resumes the device automatically restores all outputs 
based on this stored data. 


Specifications 

Dimensions: % ATR long 

Weight: 5.9 kg 

Power supply: 115 V AC, 400 Hz, 30 W 
Temperature range: —45 to +55°C 
Accuracy: 

(altitude) +15 ft at sea level, +80 ft at 50,000 ft 
(airspeed) +5 kts at 60 kts, +3 kts at 325 kts 
Reliability: 13,300 h MTBF 


Status 

Over 1,500 units are in service. The HG280D80 is stan- 
dard equipment on McDonnell Douglas DC-10, KC-10 
and MD-80 aircraft. 


Contractor 
Honeywell Inc Air Transport Systems. 


HG480B and HG480C Digital Air 
Data Computers 


The HG480B and HG480C digital air data computers 
meet ARINC 545 and replace the analogue HG180 on 
Boeing 727 and 737 aircraft. The unit incorporates 
ARINC 429 buses. 

Asingle-board microcomputer controls the functions 
and built-in test (which includes both continuous moni- 
toring and manually activated self-tests) reduces main- 
tenance. Ground built-in test has been expanded and 
includes q-pot stimulation and transmission of fixed 
values on all signal output lines. 

The HG480 is available in several versions. The basic 
configuration allows for differences in aircraft wiring but 
is functionally identical for what are designated the B1, 
B2 and B3 versions. Designed to operate with conven- 
tional analogue equipment, the system also provides 
outputs for digital instruments and digital autopilot. The 
B4 version is designed primarily to interface with an all- 
digital flight control system but can still operate with 
synchro-driven instruments. 


Specifications 

Dimensions: % ATR long 

Weight: 7.48 kg 

Power supply:115 V AC, 26 V AC, 400 Hz, 44 W 
Temperature range: —45 to +55°C 

Accuracy: 

(altitude) +15 ft at sea level, +80 ft at 50,000 ft 
(airspeed) +2 kts at 60 kts, +1 kt at 300 kts 
Reliability: 17,600 h MTBF 


Pictured (left to right, rear) are the central air data computers for the McDonnell Douglas F-15, Lockheed 
F-16, McDonnell Douglas C-17 and F/A-18, Boeing KC-135R and (front) the Boeing B-52 


Status 

In production and in service in the Boeing 707, 727- 
200/300, 737-200/300 and 747-200/300. Over 2,000 
units are in service. 


Contractor 
Honeywell Inc Air Transport Systems. 


HG480E1 Digital Air Data 
Computer 


The baseline for the new HG480E1 is the Sperry ARINC 
706, repackaged into a standard ARINC 404 %ATR 
case. The basic circuitry of the ARINC 706 digital air 
data computer remains unchanged to take maximum 
advantage of the design’s high reliability and potential 
subassembly interchangeability. Two new cards have 
been incorporated for the additional analogue outputs 
required for Boeing 737-300 and -400 applications. 

The HG480E1 contains extensive BIT, based on the 
successful programmes used in the ARINC 706 unit. 
This BIT provides both power-up and continuous in- 
flight fault-detection capability. Static source error cor- 
rection has also been added to increase performance 
and interchangeability. 


Specifications 

Dimensions: % ATR long 

Weight: 7.48 kg 

Power supply:115 V AC, 26 V AC, 400 Hz, 35 W 
Temperature range: —45 to +55°C 

Accuracy: 

(altitude) +15 ft at sea level, +80 ft at 50,000 ft 
(airspeed) +2 kts at 100 kts, +1 kt at 300 kts 
Reliability: 12,000 h MTBF 


Status 
Designed for the Boeing 737-300/400. In production 
and in service. 


Contractor 
Honeywell Inc Air Transport Systems. 


The Honeywell HG480E1 digital air data computer 


MD-90 Central Air Data Computer 


The MD-90 Central Air Data Computer (CADC) is a 
derivative. of the HG280D80 (see earlier entry). The 
CADC provides both ARINC 429 digital serial air data 
outputs and ARINC digital serial and DC analogue air 
data outputs. Two unique features of the CADC - 
Trigger-On-Failure (TOF) BIT and an internal tempera- 
ture probe - operate in unison to record BIT failures 
along with corresponding CADC internal temperature 
data. BIT failure records and other CADC features can 
be accessed through the front panel connector via the 
RS-232 bus. Similar to its predecessor, the CADC uses 
two vibrating cylinder transducers for sensing pitot and 
static pressure inputs. The vibrating cylinder transduc- 
ers can be substituted with silicon pressure sensors. 
Inputs are also provided from a total air temperature 
probe, baroset signals and programme discretes. 


Specifications 

Dimensions: % ATR long 

Weight: 5.35 kg 

Power supply: 115 V AC, 400 Hz 
Temperature range: —55 to +75°C 
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Accuracy: 

(altitude) +15 ft at sea level, +80 ft at 50,000 ft 
(airspeed) +5 kts at 60 kts, +1 kt at 450 kts 
Reliability: 13,000 h MTBF predicted 


Status 

Under joint development by Honeywell and the 
Chengdu Aero Instrument Corporation. Flight certifi- 
cation is planned for the McDonnell Douglas MD-80 
and MD-90. 


Contractor 
Honeywell Inc Air Transport Systems. 


PG1152AC03 Air Data Module. 


The PG1152AC03 Air Data Module (ADM) uses cir- 
Cuitry and a microprocessor for converting air pressure, 
at its single pinch tube sensor, to an ARINC 429 digital 
serial, linearised, pressure data output. The ADM was 
designed as part of an ARINC 738 Air Data Inertial 
Reference System (ADIRS) for the Airbus A320. Each 
A320 uses eight ADM units: five for static inputs and 
three for pitot inputs. Each ADM unit is located away 
from the cockpit electronics bay and is remotely 
mounted in a temperature-controlled, pressurised com- 
partment near its pitot probe or static port source. 

The ADM design is adaptable to other single- 
pressure transducer applications, different pressure 
ranges, mounting configurations and input voltages. 


Specifications 

Dimensions: 53.3 x 76.2 x 152.4 mm 
Weight: 0.91 kg (max) 

Power supply: 13.5 V DC, 3.4 W (max) 
Temperature range: -15 to +70°C 
Accuracy: +0.25 mb 

Reliability: 40,000 h MTBF predicted 


Status 
Some 400 units are in service in the Airbus A320. 
Current delivery is about 40 units per month. 


Contractor 
Honeywell Inc Air Transport Systems. 


UPDATED 


PG1152AC04 Air Data Module 


The PG1152AC04 Air Data Module (ADM) is an 
enhanced version of the PG1152AC03 ADM. Using 
extensive surface-mount technology on a copper-invar- 
copper PWB, it uses circuitry and a microprocessor for 
converting air pressure, at its digital silicon sensor, to 
an ARINC 429 digital serial, linearised pressure data 
output. The ADM is part of an ARINC 738 Air Data Iner- 
tial Reference System (ADIRS) for the Airbus A340. 
Each A340 uses eight ADMs: five for static inputs and 
three for pitot inputs. Each ADM unit is located away 
from the cockpit electronics bay and is remotely 
mounted in a temperature-controlled, pressurised com- 
partment near its pitot probe or static port source. 

The ADM design is adaptable to other single- 
pressure transducer applications and_ different 
pressure ranges, mounting configurations and input 
voltages. 


Specifications 

Dimensions: 53.2 x 76.2 x 152.4 mm 
Weight: 0.91 kg 

Power supply: 13.5 V DC, 3.4 W (max) 
Temperature range: -15 to +70°C 
Accuracy: 

(100-1,121.99 mb) +0.25 mb 
(1,122-1,400 mb) +0.3 mb 

Reliability: 50,000 h MTBF predicted 


Status 
Some 200 units have been delivered for the Airbus 
A340. 


Contractor 
Honeywell Inc Air Transport Systems. 
UPDATED 
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Pressure Transducer Module 


The Pressure Transducer Module (PTM) converts a 
single-pressure input to a linearised ARINC 429 digital 
serial output. It does not contain any software, so the 
digital serial output is generated by electronic circuitry. 
Internally, the PTM input section generates a time pulse 
with a duty cycle proportional to the pressure input. The 
width of the time pulse is measured with a counter cir- 
cuit and is transferred to the ARINC 429 generator, 
where the data is converted and transmitted on the 
ARINC 429 bus. 

As mandated by the FAA, all commercially operated 
aircraft flying within US airspace must be configured 
with a Traffic alert and Collision Avoidance System 
(TCAS). The PTM is an integral part of TCAS, but it is 
used primarily on older aircraft with no altitude rate out- 
put from the air data computer and functions only with 
the Honeywell TCAS vertical speed indicator. 

The PTM pneumatic interface uses a non-standard, 
threaded fitting rather than the quick disconnect type 
found on most other air data devices. However, the 
PTM is easily adaptable to different mounting configur- 
ations, pressure ranges and power supply voltages. 


Specifications 

Dimensions: 40.6 x 71.1 x 188 mm 
Weight: 0.41 kg 

Power supply: 15 V DC, 2.4 W (max) 
Temperature range: —15 to +70°C 
Accuracy: 

(1,050.52 mb) 2.811 mb 

Reliability: 107,000 h MTBF predicted 


Status 
Some 1,300 PTM units are in service. 


Contractor 
Honeywell Inc Air Transport Systems. 


UPDATED 


ADZ Air Data System 


The ADZ air data system uses an AZ-241 or -242 com- 
puter, depending on whether the aircraft is a turboprop 
or a jet. These are now complemented in production 
with the AZ-600, for turboprops, and AZ-800, for jets, 
digital air data systems. All systems use the Honeywell 
patented vibrating diaphragm pressure sensor to pro- 
vide outputs for altitude, airspeed, vertical speed, true 
airspeed, true air temperature and total air temperature 
information. 

If required, a single computer can handle a dual-flight 
director installation. Consequently, no matter which 
director is driving the autopilot the full complement of 
modes is available. 


Specifications 

AZ-241 (turboprop) 
Dimensions: 193 x 79 x 361 mm 
Weight: 3.9 kg 


AZ-242 (jet) 
Dimensions: 193 x 124 x 361 mm 
Weight: 5.2 kg 


AZ-600 (turboprop) 
Dimensions: 193 x 92 x 362 mm 
Weight: 3.7 kg 


AZ-800 (jet) 
Dimensions: 193 x 92 x 362 mm 
Weight: 4.08 kg 


Status 

In production for a wide range of executive turboprop 
and jet aircraft; one of the latest is the British Aerospace 
125-1000. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


IC-800 Integrated Avionics 
Computer 


Honeywell has developed an Integrated Avionics Com- 
puter (IAC) which incorporates the functions of four 
major avionics subsystems into a compact lightweight 
package that is 75 per cent smaller than the units it 
replaces. 

The IC-800 is a key component of Honeywell’s 
Primus 2000 advanced avionics system. The units 
incorporated in the IAC include a digital automatic flight 
control computer which has all the features and func- 
tions of the SPZ-8000 digital autopilot, dual-display pro- 
cessors, a fault warning computer and a full Flight 
Management System (FMS) computer. The IAC, which 
is a single LRU, has hardware expansion capability for 
incorporating additional functions. 

The IAC provides at least 50 per cent more processor 
capacity and 100 per cent more memory for each func- 
tion than was previously available. Its FMS computer 
has a 1.9 Mbyte database. This additional memory and 
processor power will allow substantial growth as each 
function is enhanced in the future. 

The IAC’s reduced size and weight result from the 
extensive use of advanced circuit and packaging tech- 
nologies. These technologies include Very Large-Scale 
Integration (VLSI), Surface Mount Technology (SMT), 
Application Specific Integrated Circuits (ASIC), high- 
density memories, rigid flex motherboards, multilayer 
circuit boards and advanced thermal management. 
The IAC is housed in an ARINC % ATR short package 
with an integral cooling fan. 


Status 
In production for the Dornier 328 and the Bombardier 
Global Express business jet. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


LG1189 Engine Pressure Ratio 
Transmitter 


The LG1189 Engine Pressure Ratio Transmitter (EPRT) 
provides an ARINC 429 digital serial engine pressure 
ratio data output. Using a single air pressure input from 
its fan-duct pressure sensor port, the EPRT calculates 
engine pressure ratio by dividing the fan-duct pressure 
by pitot data received for the aircraft air data computer. 

The EPRT unit, designed for remote mounting out- 
side the pressurised hull, is located at the rear of the 
fuselage between two rear-mounted Rolls-Royce Tay 
engines on the Fokker 100 and Gulfstream IV business 
jets. 


Specifications 

Dimensions: 61 x 142.2 x 203.2 mm 
Weight: 1.36 kg 

Power supply: 115 V AC, 400 Hz, 7 W 
Temperature range: —55 to +70°C 
Accuracy: 

(0.85-2 EPR) +0.002 EPR 

Reliability: 30,000 h MTBF 


Status 
More than 100 EPRT units are in service. Production is 
12 units per month. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


LG1197 Engine Pressure Ratio 
Transmitter 


The LG1197 Engine Pressure Ratio Transmitter (EPRT) 
provides an analogue synchro, engine pressure ratio 
output. It is a replacement for the LG14 and LG80 units 
and uses all-solid-state technology. Using two pressure 
sensors, the EPRT calculates engine pressure ratio 
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from the engine inlet pressure and engine exhaust 
pressure. The EPRT unit, designed for remote mount- 
ing outside the pressurised hull, is mounted either in 
the engine pylon or directly on the engine, depending 
on the aircraft. Low reliability is attributed to the 
extreme levels of temperature and vibration present in 
some EPRT mountings. 


Specifications 

Dimensions: 88.9 x 157.5 x 210.8 mm 
Weight: 2.36 kg 

Power supply: 115 V AC, 400 Hz, 10 W 
Temperature range: —55 to +70°C 
Accuracy: 

(1-3.4 EPR) +0.005 EPR 

Reliability: 5,000 h MTBF 


Status 
In service in the US Air Force B-52 and KC-135 and 
other military and commercial aircraft. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Micro Air Data Computer 


The Micro Air Data Computer (MADC) provides both 
ARINC 429 and bidirectional Avionics Standard Com- 
munications Bus (ASCB) digital serial interfaces for the 
Honeywell Primus 2000, flight control and navigation 
systems. The MADC uses extensive surface-mount 
technology for minimising unit size and weight. Full air 
data outputs and miscellaneous inputs/outputs are 
provided, including ATC digitiser and input/output dis- 
cretes for switching functions and aircraft identification 
selection. Extensive BITE monitors MADC operation 
and records faults on non-volatile memory for fault 
analysis on the ground. 


Specifications 

Dimensions: 106.7 x 149.9 x 157.5 mm 
Weight: 2.04 kg 

Power supply: 28 V DC, 16 W (max) 
Accuracy: 

(altitude) +20 ft at sea level, +150 ft at 60,000 ft 
(airspeed) +2 kts at 100 kts, +4 kts at 400 kts 
Reliability: 6,000 h MTBF predicted 


Status 
Versions of the MADC are used on the Citation Ill, 
Dornier 328 and BAe 125-1000. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Military Air Data Computers 


Honeywell’s military digital air data computers are in 
production for the McDonnell Douglas F-16 Falcon, 
F/A-18 Hornet and C-17 and the Boeing KC-135R and 
B-52. Equipment is also in production/operation for the 
Lockheed F-117 and C-130 and the Japanese FSX 
fighter. 


The latest air data computers use patented solid- 
state pressure sensors and are said to be so reliable 
that they will never require recalibration. 


Status 
In production and service. 


Contractor 
Honeywell Inc Military Avionics. 


UPDATED 


MIL-STD-1553 Terminals 


The Advanced Communication Engine (ACE) MIL- 
STD-1553 terminals include dual-redundant low-power 
transceivers for interfacing to the databus and a flexible 
host processor interface requiring minimum glue logic. 
ACE products are contained in a 1,226 mm? package. 
The two basic ACE products are the BU-61570 which 
acts as a remote terminal and the BU-61580 which can 
be used as a remote terminal, bus controller or monitor 
terminal. Both units are packaged in 25.4 by 48.3 mm 
ceramic packages and are pin interchangeable. 


A significant feature of the ACE terminals is the flexi- 
bility of interface with the host processor. The devices 
include a 4 k word shared RAM and can be used with all 
16- or 8-bit processors in a 16-bit buffered, 16-bit trans- 
parent, 8-bit buffered, DMA or zero wait state interface 
mode. 

The ACE terminals provide multiprotocol support of 
MIL-STD-1553A/B/McAir and are fully software com- 
patible with the company’s previous AIMHY series of 
terminals. A new feature of the monitor terminal is its 
validation of messages and words, unlike other 


products which validate only words. This feature 
significantly reduces host processor overhead. 

Ceramic packages for this type of product have been 
used to lower cost and there is a choice of 70 pin dual 
inline or flatpack. All operate over the -55 to +125° tem- 
perature range and screening is available to 
MIL-STD-883B. 


Contractor 
ILC Data Device Corporation. 


C-17 Warning and Caution 
Computer System 


Developed for use on the US Air Force C-17 transport 
aircraft, the Litton Warning and Caution Computer Sys- 
tem (WACCS) accepts discrete aircraft data and data 
from the MIL-STD-1553B bus connecting specialised 
peripheral LRUs. It contains dual-redundant MIL- 
STD-1553B bus communication ports and can function 
as the bus controller or a remote terminal. WACCS pro- 
cesses signals from all sources and manipulates the 
inputs via Boolean logic to provide warning messages 
on the warning panel or by lighting annunciator lamps. 


Specifications 

Dimensions: 190 x 188 x 315 mm 
Weight: 8.09 kg 

Power supply: 28 V DC, 24 W 
Reliability: 20,611 h MTBF 


Status 
In production for US Air Force C-17 aircraft. 


Contractor 
Litton Guidance & Control Systems. 


Enhanced General Avionics 
Computer 


The Enhanced General Avionics Computer (EGAC) is a 
one ASIC MIL-STD-1750 computer. The entire EGAC 
can be packaged on a single board. The throughput is 
up to 4.6 Mips, dependent on the mix. Power consump- 
tion is 4.6 W. 


Status 
Preproduction units have been built. 


Contractor 
Litton Guidance & Control Systems. 


F-16 General Avionics Computer 


The F-16 general avionics computer acts as the mission 
computer for the F-16C/D aircraft, providing avionics 
and weapons control solutions, IFF processing and 
navigation functions. Designed for MIL-STD-1750 ISA 
performance, the computer offers as standard features 
throughput of up to 6 Mips DIAS, 512 k or greater RAM 
or EPROM, battery back-up MIL-STD-1553B input/out- 
put with up to four channels per module, with bus con- 
troller or remote terminal. Options include single 
module and custom packaging, custom input/output 
and BIT functions. 


Specifications 

Dimensions: 135 x 312 x 333 mm 
Weight: 9.09 kg 

Power supply: 115 V AC, 400 Hz, 70 W 
Reliability: >4,000 h MTBF 


Status 
In production for the F-16C/D in service with the US Air 
Force and foreign air forces. 


Contractor 
Litton Guidance & Control Systems. 


TDY-750 Advanced Standard 
Computer 


Litton produces a single card microcomputer, desig- 
nated TDY-750, designed to MIL-STD-1750A with a pro- 
jected speed of 1.5 Mops. First deliveries of this version 
were made in 1985, with a radiation-hardened variant, 
capable of 1.8 Mops, becoming available during 1986. 
The system uses CMOS silicon-on-sapphire circuits 
and has 128 k words of memory on the same 152 x 
229 mm card. 


Specifications 

Dimensions: 137.1 x 198.1 x 337.8 mm 
Weight: 9.98 kg 

Power supply: 115 V AC, 400 Hz, 100 W 


Status 
In service. 


Contractor 
Litton Guidance & Control Systems. 


TDY-750EV Enhanced Advanced 
Standard Computer 


The TDY-750EV enhanced advanced standard compu- 
ter is designed for MIL-STD-1750A ISA performance 
and compatibility with the TDY-750V. It features a 
throughput of up to 6 Mips DIAS and has a memory of 
512k or greater RAM or EEPROM. Input/outputs 
include MIL-STD-1553B with up to four channels per 
module and bus controller or remote terminal, RS-232 
and discretes. The TDY-750EV is designed and tested 
to MIL-E-5400. Options include single module, custom 
packaging, custom input/output and built-in functions. 


Specifications 

Dimensions: 137.1 x 198.1 x 337.8 mm 
Weight: 9.07 kg 

Power supply: 115 V AC, 400 Hz, 70 W 


Contractor 
Litton Guidance & Control Systems. 
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Pilot’s Associate 


The Pilot’s Associate is an artificial intelligence appli- 
cation programme sponsored by the Advanced 
Research Projects Agency and managed by the Air 
Force Wright Laboratory at the Wright-Patterson Air 
Force Base. The objective of the programme is to apply 
expert systems and advanced technologies to the 
cockpits of single-seat advanced fighter aircraft of the 
next decade. The addition of the Pilot’s Associate to the 
cockpit will improve the aircraft’s mission effectiveness 
and survivability by giving the pilot support similar to 
that provided by a second crew member. 

The system will automatically provide the pilot with a 
continuous assessment of ground-based and airborne 
threats, optimised recommendations concerning multi- 
aircraft tactics and in-flight mission planning and up- 
dating by distilling the large volume of sensor and air- 
craft system data. From this information, corrective 
measures or alternative plans for achieving mission 
goals are developed and recommended to the pilot for 
approval and execution. The Pilot’s Associate is not a 
super-autopilot or robotic aircraft, but rather an assist- 
ant to the pilot. The pilot remains as the final authority 
for all actions. 

The design employs a set of five co-operating expert 
systems to form a decision support system for pilots of 
advanced fighter aircraft. These systems fall into the 
categories of assessment and planning. The Situation 
Awareness (SA) subsystem monitors events external to 
the aircraft such as threats and targets, while the Sys- 
tem Status (SS) monitors and analyses data from 
onboard systems such as engines, hydraulics and 
avionics systems. Both of these assessment functions 
are focused by the current mission state, as rep- 
resented by the active plans produced by the planning 
subsystems. 


The Tactics Planner (TP) and Mission Planner (MP) 
subsystems address the reactive and far-term route 
planning problems, respectively. The distinction 
between assessment and planning is not absolute, as 
System Status, for example, generates corrective 
action plans. 

The link between the Pilot’s Associate and the pilot is 
the Pilot-Vehicle Interface (PVI) subsystem. The PVI 
monitors pilot actions and the mission situation in order 
to match pilot actions to a model of pilot plans and 
goals. This determination of pilot intent allows the PVI 
to configure displays and control resources to optimise 
situational awareness, balance the pilot’s workload, 
detect errors and guide the behaviour of the 
assessment and planning functions. 

The Pilot’s Associate subsystems are integrated and 
controlled by the Mission Manager (MM). This main- 
tains a mission database which not only allows subsys- 
tems to share data, but also provides a unified context 
for control of the assessment and planning functions. 

The Pilot’s Associate programme is divided into two 
phases. Phase 1 confirmed the feasibility of an intelli- 
gent pilot aiding system. System functionality, 
response time performance and pilot acceptance 
exceeded expectations, while the programme met its 
schedule and budget. The programme demonstrated 
that, by acting as an associate to the pilot, expert sys- 
tems can substantially increase the mission effective- 
ness and survivability of advanced single-seat fighters. 

Since the programme’s successful Demonstration 2, 
held in March 1988, system capabilities have been 
expanded and analyses performed to determine the 
best methods for achieving real-time performance. 
Demonstration 3, held in November 1989, demon- 
strated methods for, and proved the feasibility of, 
achieving real-time performance in avionics processors 
by 1992. 
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Phase 2 of the programme, which began in 1990, 
continued the use of effective technical and manage- 
ment strategies pioneered during Phase 1. These strat- 
egies included a pilot-centred vision of the system, the 
use of a structured prototyping development method- 
ology, an aggressive knowledge engineering approach 
and customer involvement at all levels. Phase 2 met its 
objectives by making the transition into the actual 
avionics processing environments of the selected air- 
craft, by providing real-time response capability 
through the range of functionality and mission require- 
ments, and performing an evaluation of the value 
added by the system. 

Phase 2 culminated with Demonstration 4 in July 
1992, which encompassed a full mission man-in-the- 
loop scenario with a series of complex time-critical 
problems to exercise the system and exhibit the value 
added to pilot performance. 

The Pilot’s Associate is the first major application of a 
technology that has many other possible applications, 
both military and industrial. Even though the initial pro- 
gramme is completed, Lockheed is committed to 
exploiting the technology in several applications for the 
future. Programmes or studies are under way in a var- 
iety of areas. The Pilot’s Associate could be applied to 
military programmes such as advanced fighter aircraft 
like the F-22 and MultiRole Fighter, multicrew aircraft 
such as the Army rotocraft, B-1 bomber and A340 
Airbus, and for the C-130 Special Operations Forces 
Applications study. 


Status 
Final demonstrations of the Pilot’s Associate system 
took place at Lockheed in Summer 1992. 


Contractor 
Lockheed Aeronautical Systems Company. 


Data Transfer Equipment 


The data transfer equipment is a general purpose solid- 
state memory cartridge and memory management sys- 
tem providing avionics computers and subsystems 
realtime access to mission planning data. A multi- 
mode file access system, under microprocessor con- 
trol, performs all file management functions, so reduc- 
ing user overhead processing and_ simplifying 
interfaces. This system, in conjunction with a ground- 
based computer, permits the loading of preflight mis- 
sion data, maintains in-flight memory access record- 
ings and performs post-flight analysis. The system 
features high reliability, real-time data exchanges with 
the MIL-STD-1553 databus and has a high-capacity 
non-volatile memory cartridge. It uses the MIL- 
STD-1553 databus and MIL-STD-1589B (Jovial J73) 
software. It comprises a cockpit Data Transfer Unit 
(DTU) and an interchangeable Data Transfer Cartridge 
(DTC). In the US Air Force Lockheed F-16 the cockpit 
DTU can be operated by the pilot and has random 
access storage of between 8 k and 128 k 16-bit words. 
Addressing for up to 2 M words capacity is provided for 
future high-density cartridges. 


Specifications 

Dimensions: 

(DTU) 178 x 127 x 113 mm 

(DTC) 191 x 119 41mm 

Weight: 

(DTU) 3 kg 

(DTC) 0.7 kg 

Power supply: 110 V AC, 400 Hz, single phase 
Cartridge data capacity: 2 million 16-bit words 
CPU speed: 200 Kips 


Status 

In production since February 1984. The US Air Force 
has ordered over 2,500 sets of this equipment for instal- 
lation in F-16 aircraft. Over 800 expanded cartridges, 


which have a 64 k memory, have been authorised for 
the F-16, with deliveries commencing in mid-1988. Data 
transfer equipment, containing 128 k data transfer car- 
tridges, has been selected for use on the USAF’s C-17A 
programme and the F-4 modernisation programme. 
Deliveries on the C-17A full-scale development pro- 
gramme have been made to Deko Southerns in Goleta, 
California and to Boeing, Wichita for the F-4 NWDS 
Programme. 


Contractor 
Lockheed Martin Advanced Recorders. 


UPDATED 


Mass Storage Unit 


The Mass Storage Unit (MSU) magnetic bubble mem- 
ory provides mass memory in extremely rugged 
environments. The unit is fully operational over the 
combined range of shock, vibration, temperature, alti- 
tude and humidity encountered in MIL-E-5400 Class II 
systems. 

The MSU is implemented with 4 Mbit magnetic bub- 
ble devices designed to provide real-time access and 
full read and write capability in a large capacity non- 
volatile memory. Modular memory design provides 
incremental expansion in 2 Mbyte steps to satisfy appli- 
cation requirements. Real-time access is provided over 
a MIL-STD-1553 databus. 

Packaging of the present 8 Mbyte MSU is accommo- 
dated in a standard % ATR enclosure. Larger capacity 
memories are readily provided through modular 
expansion to 40 Mbytes in a full ATR enclosure. 


Specifications 
Dimensions: 194 x 124 x 324 mm 
Weight: 7.26 kg 


Power supply: 115 V AC, 400 Hz or 28 V DC 
Reliability: 6,000 h MTBF 


Contractor 
Lockheed Martin Advanced Recorders. 


UPDATED 


Remote Terminal 


The remote terminal is a compact system that performs 
analogue-to-digital conversion of aircraft control sig- 
nals. It receives analogue information from controls and 
discrete switches and digital data from systems such as 
radar altimeters and radar systems for transmission on 
a MIL-STD-1553A/B databus. The unit contains a mul- 
tiplexed converter, which scales and formats data to 
comply with databus requirements and receives dis- 
crete switch analogue and digital inputs. Flexibility is 
incorporated by using microprocessor control and 
modular design, making the unit easily expansible and 
an effective system for the integration of analogue 
control subsystems onto a MIL-STD-1553A/B databus. 


Specifications 

Dimensions: 170 x 343 x 193 mm 

Weight: 5.44 kg 

Power supply: 115 V AC, 400 Hz, single or 3 phase 
EMC test: MIL-STD-461 

Environmental: MIL-STD-5400, MIL-STD-810B 


Status 
In production. 


Contractor 
Lockheed Martin Advanced Recorders. 


UPDATED 
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CC-2E Data Processing System 


The CC-2E Data Processing System (DPS) is the central 
processor for the Boeing E-3 AWACS aircraft which 
provides early warning of threats and airborne control 
of friendly aircraft. It receives and processes data from 
onboard sensors, sends the completed airborne view 
to mission operators and links critical messages to 
ground commanders. The CC-2E DPS is the fourth- 
generation multipurpose airborne processor for the 
E-3. 


A recent value engineering change proposal effort 
resulted in the development of increased memory in 
the CC-2E DPS, reducing the number of monolithic 
memory units from five to three per system. 


Status 

Lockheed Martin has been awarded a $21.8 million 
contract by the US Air Force to upgrade and deliver 10 
CC-2Es. An earlier contract authorised the upgrading of 
13 computers; first delivery occured in December 
1995. Authorisation for the remaining 13 computers is 


expected in the fourth quarter of 1997. The total 
production contract is worth $87.6 million. 


Contractor 
Lockheed Martin Federal Systems. 


UPDATED 


Airborne Battlefield Command 
Control Center 


The Airborne Battlefield Command and Control Center 
(ABCCC Ill) is an airborne node in the US Air Force Tac- 
tical Air Control System. It maximises the efficient use 
of fighter forces and other air resources by gathering 
real-time battlefield data from forward areas and by 
managing aircraft in air-to-ground operations. 

Designed for the EC-130E, the ABCCC Ill self- 
contained capsule houses 15 automated workstations, 
allowing the battlestaff to manage the tactical air assets 
conducting over 150 sorties/h effectively. During each 
10 hour mission of the EC-130E, the ABCCC Ill provides 
a communications link to higher headquarters and co- 
ordinates forces in the battle area, updating aircraft on 
their way to the target and collecting their in-flight 
reports on the way out. Automated capabilities allow 
the battlestaff to analyse ongoing combat quickly and 
direct offensive air support toward fast developing 
targets. 

The ABCCC III consists of four major airborne sub- 
systems: The Communications Subsystem (CS), the 
Tactical Battle Management Subsystem (TBMS), the 
Airborne Maintenance Subsystem (AMS) and the Cap- 
sule Subsystem. There is also a major subsystem on 
the ground. The Mission Planning Subsystem (MPS) 
provides the tactical database used by the airborne 
maintenance technician for system initialisation. On 
mission completion the MPS can also be used for 
post-flight playback and analysis of mission data. 

Once airborne, the CS and its Automated Communi- 
cations and Intercom Distribution System (ACIDS) con- 
trols and secures all communications between the 
capsule and forward units, other aircraft and rear 
bases. Communications within the capsule and 
between the capsule and the flight crew are also 
handled by ACIDS. 

The TBMS provides comprehensive battlefield man- 
agement capabilities for up to 12 operators stationed at 
individual battlestaff consoles. Fast accurate access 
to communications, as well as tactical and map 
databases, enhances operator effectiveness. 

The AMS provides diagnostic and fault isolation to 
detect hardware or software malfunctions during a 
mission. System initialisation and control are also 
integrated into AMS functions. 

The Capsule subsystem consists of the facilities 
providing physical, environmental and life support for 
operating the airborne subsystems. 


Contractor 
Lockheed Martin Tactical Defense Systems. 


UPDATED 


AN/ASQ-212 Mission Processing 
System 


The AN/ASQ-212 system consists of the CP-2044 com- 
puter and several interconnection devices which com- 
prise a form, fit and function replacement for the 
AN/ASQ-114 computer, data analysis logic units and 
the signal data converter. The extended memory 
upgrade of the AN/ASQ-114 computer is transferred to 
the CP-2044 and used both for global and secondary 
memory. The CP-2044 incorporates Motorola 68030 
processors to provide a throughput ranging from 10 to 
25 Mips, which is 30 times greater than the current sys- 
tem in the P-3C Update I/IIl aircraft at a fraction of the 
current size, weight and power requirements. In the full 
Update II Ada implementation, less than 50 per cent 
of the CP-2044 minimum throughput and memory 
capacity is utilised. 


The CP-2044 VME bus open architecture can be con- 
figured with additional processing, memory and input/ 
output modules to meet the requirements of new sub- 
systems such as GPS and Satcom, and of processing 
intensive functions such as sensor post-processing and 
data fusion. 

Initially designed for retrofit into P-3C Update I/II air- 
craft, the AN/ASQ-212 can be easily tailored to the 
requirements of other P-3C configurations as well as 
new aircraft. 


Status 

The AN/ASQ-212 system has been developed for the 
US Navy under a two-phase programme that began in 
September 1989. The first production systems were 
installed in Navy test aircraft and training facilities 
beginning in May 1993, at a rate of four systems per 
month. Plans called for 150 operational systems to be 
installed beginning in October 1993. In addition, two 
foreign P-3C operators took delivery of the AN/ 
ASQ-212 beginning in 1993 and several other countries 
are also considering use of the system. 


Contractor 
Lockheed Martin Tactical Defense Systems. 


UPDATED 


ASPRO-VME Parallel/Associative 
Computer 


The ASPRO-VME, Lockheed Martin’s fourth-generation 
parallel processing computer, is a modular open archi- 
tecture VME-compatible card set. It is capable of per- 
forming between 150 Mflops and 2.4 Gflops. The basic 
three-module 512 processor configuration can be 
expanded from 512 to 8192 processor elements. Each 
of the parallel processors, called processing elements 
(PEs), contains a full 32-bit IEEE floating point pro- 
cessor and a bit-serial processor. 

A module occupies a single VME card slot and con- 
sists of two printed circuit boards attached to a cold 
plate. The entire ASPRO-VME, in its basic configur- 
ation, requires three VME slots. 

Programmable in Ada, ASPRO-VME is supported by 
a powerful software development tool set which allows 
application programs to be easily developed. Because 
of ASPRO’s single instruction multiple data stream 
architecture, modular expansion from 512 PEs to 8,192 
PEs can be accomplished without rewriting software. 

The architecture delivers high-speed flexible compu- 
tational capability. While performing sophisticated 
tracking, correlation and data fusion algorithms, 
ASPRO can also process doctrine management state- 
ments that alert the operator to situations of interest. 

ASPRO-VME is available in a rugged and full MIL- 
SPEC configuration. It can operate in a stand-alone 
mode or be directly embedded in commercial and rug- 
ged workstations with 6U VME slots. Applications for 
ASPRO-VME include command and control, corre- 
lation and tracking, data fusion, database manage- 
ment, signal processing, expert systems, neural 
networks and image processing. 


Specifications 
Weight: 2.59 kg 
Power: 80 W 


Status 
Production units available. 


Contractor 
Lockheed Martin Tactical Defense Systems. 


UPDATED 


Associative Processor 


The Associative Processor (ASPRO) is a small but 
powerful unit embedded in the Northrop Grumman 
E-2C Hawkeye’s avionics suite. It performs millions of 
operations per second to track potentially thousands of 
targets. It also performs additional display processing 
functions on the aircraft. 

Since it was originally developed, ASPRO’s process- 
ing throughput has been increased and its memory 
doubled, with no increase in volume. In addition, a sys- 
tem to meet MIL-E-16400 has been built. Lockheed 
Martin has developed an advanced ASPRO for the E-2C 
to run on Ada, to further increase the system through- 
put significantly, greatly expand the memory, add more 
processing elements and increase floating point 
performance. 


Specifications 

Dimensions: 203 x 229 x 254 mm 
Weight: 14.5 kg 

Power: 200 W 

Throughput: 50 Mops 

Reliability: 4,500 h MTBF 


Status 
In service in the Northrop Grumman E-2C Hawkeye. 


Contractor 
Lockheed Martin Tactical Defense Systems. 


UPDATED 


Avionic Common Module Systems 


Lockheed Martin Tactical Defense Systems is the tech- 
nology leader for development, application, implemen- 
tation and _ integration of JIAWG/MASA/SHARP 
avionics common module processing clusters and sys- 
tems. These capabilities and resources are aimed at 
allowing module users complete integration control 
from subsystem development to system platform 
implementation. 

The foundation of common module information pro- 
cessing systems is extensive work in VHSIC design. A 
limited number of these standard VHSIC chips enables 
creation of a family of modules that can be used in dif- 
ferent avionics systems. Designed in the Standard Elec- 
tronic Module (SEM) E format, each module measures 
149.3 x 162.6 x 14.7 mm. 

The Lockheed Martin Tactical Defense Systems fam- 
ily of avionics common modules consists of seven pro- 
cessing and I/O SEM-E module types, a power supply 
SEM-E module, backpanels, liquid or air-cooled racks 
and active and passive star coupler technology. Re- 
usability and standardisation have been stressed within 
the design philosophy for the avionic equipment family. 
Lockheed Martin Tactical Defense Systems has cre- 
ated a generic modular, module functional design to 
promote reuse of ASIC devices and to support 
integrated diagnostics. 

The Advanced General Purpose Processor Element 
(AGPPE) is a 32-bit RISC-based data and signal pro- 
cessor module ideally suited for avionic systems appli- 
cations. Equipped with a Mips R3000 RISC processor, 
its pipelined architecture yields very high throughput 


while its standard SEM-E format and three input/output ~ 


interfaces allow easy integration in various systems. 

Advanced ceramic circuit boards and surface-mount 
components contribute to AGPPE’s light weight, low 
power consumption and dense packaging. Full 32-bit 
operation is enhanced by a five-stage pipeline, on-chip 
cache control and an on-chip memory management 
unit. Block refilling of both instruction and data caches 
is supported. 


The Mips R3000 processor executes instructions up 
to 20 times faster than the VAX 11/780. In addition the 
R3010 floating point co-processor chip handles floating 
point arithmetic compliant with the ANSI/IEEE 
standard. 

Onboard memory resources include a 1 Mbyte 
SRAM which can be accessed synchronously in two 
CPU clock cycles. Bootstrap and debug code can be 
stored in a 128 kbyte EEPROM. Separate 16 kbyte data 
and instruction caches, which effectively double the 
available cache memory bandwidth, provide instruc- 
tions and operands at the CPU clock rate. Other fea- 
tures that enhance performance include a four-word 
buffer for block refill of each cache and a one-word 
write buffer for writes to main memory. 

The module features TM bus and a Lockheed Martin 
designed maintenance controller ASIC with an 
IEEE-488 channel for console operations. A network 
interface controller provides a one-chip interface from 
the AGPPE to a data flow network, a 32-bit parallel bus. 


MIL-STD-1750A processor 

The MIL-STD-1750A processor module is a 3.85+ Mips 
VHSIC processor with 512 k words of local SRAM, plus 
8k words of start-up ROM and Pl-bus, TM-bus and 
IEEE-488 standard |/O interfaces on a single-width 
double-sided % ATR size SEM-E module. The module’s 
ceramic printed circuit boards and surface-mount com- 
ponents provide a dense, lightweight, low-power, gen- 
eral purpose data processor module. The _ highly 
parallel pipelined architecture enables high through- 
put. Advanced built-in test techniques reduce life cycle 
costs by supporting two-level maintenance. In addition, 
the standard SEM-E size and three standard I/O inter- 
faces allow easy integration into a variety of systems. 

The processor module has an onboard MIL- 
STD-1750A maintenance controller to automate built-in 
test on the module, communicate with the other mod- 
ules via the TM-bus and handle console operations via 
the IEEE-488 bus. 

The MIL-STD-1750A data processor’s three CMOS 
gate arrays, the CMOS semi-custom maintenance con- 
troller common to the Unisys common module family 
and the ECL clock chip are equivalent to over 160,000 
gates. 


High-speed databus interface 
The High-Speed DataBus (HSDB) interface module 
integrates the high-performance processor with a linear 
token-passing high-speed fibre optic databus on a 
single-width double-sided % ATR size SEM-E module. 
The HSDB module provides a dual-redundant 
50 Mbit/s fibre optic system interface, processor, 256 k 
words of local SRAM, a subsystem interface, mainten- 
ance via the TM-bus and IEEE-488 bus I/O interfaces. 
The module functions are highly integrated, using 
surface-mount components. The HSDB can be con- 
figured with processor/bus combinations consisting of 
either the high-performance 1750A processor or the 
MIPS-based RISC processor and with either a PI or N 
bus subsystem interface. The HSDB interface module 
has a CMOS gate array, an ECL gate array and 


hybridised fibre optic transmitters and receivers for the 
HSDB interface. 


DC-DC converter 

The Lockheed Martin Tactical Defense Systems DC-DC 
converter is a single-width % ATR SEM-E size power 
supply that provides over 200 W of regulated power 
from an unregulated 270 V DC bus. The converter uses 
a standard power supply topology with hybrids and 
high-frequency techniques to attain high efficiency, 
high reliability and small size. 

Input power to the converter is +135 V DC and 
-135 V DC (270 V DC line-to-line) MIL-STD-704D. Out- 
put voltages are +5 V DC, -15V DC, -5.2 V DC and 
+80 V DC. The efficiency of the DC-DC converter is 80 
per cent at full load. Up to six modules may be paral- 
leled to increase current capacity and/or provide 
redundancy. 

The converter has a patented digital controller to 
enhance stability, improve testability and provide fault 
detection. The module has a slave TM-bus interface to 
communicate with other modules in the subsystem. 


Contractor 
Lockheed Martin Tactical Defense Systems. 


UPDATED 
Modular Airborne Processor 


The MIL-STD-1750A Modular Airborne Processor 
(MAP) is a 1.5 Mips VHSIC, CMOS processor for use in 
UAVs such as smart weapons, RPVs, targets, and land, 
sea and air autonomous vehicles. 

It has up to 256 k words each of SRAM and EEPROM 
with 8 k start-up memory. The basic MAP consists of 
two 6 x 9 in (152.4 x 228.6 mm) PCs: a processor board 
and an |/O board. The processor board contains the 
1750A chip set and resource controller ASIC along with 
system SRAM. The I/O board contains a dual- 
redundant MIL-STD-1553B bus controller interface, a 
MIL-STD-1553B remote terminal interface compliant 
with the requirements of MIL-STD-1760A, MIL- 
STD-1760A discretes and EEPROM memory. Two 
additional cards can be provided to accommodate 
user-defined I/O requirements. 

All MAP power is provided by a pluggable PC card 
DC/DC converter requiring MIL-STD-704 28V DC 
input. A spare slot is reserved for the optional Program 
Development Card/Performance Monitor Module 
(PDC/PMM). 

The PDC provides a standard IEEE-488 control inter- 
face for applications development and test. The PDC 
also provides a plug-in PMM interface to a standard 
VAX DRQ3B I/O channel providing enhanced Ada soft- 
ware development capability, including real-time 
interactive data collection and debugging. 

The MAP is housed in a lightweight EMI compliant 
enclosure utilising MIL-C-38999 connectors. It is 
designed for conduction cooling requiring no fans or 
environmental controls. The MAP utilises low-cost 
glass-epoxy boards with pin-grid array ASICs and DIP 
integrated circuits. 
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The MAP design utilises a 3.8 Mip 1750A chip set 
with the RC coupled to a modified system information 
transfer and execution bus open architecture. This 
permits modular expansion on the I/O bus as required 
by the application. The MAP contains BIT coverage of 
98 per cent as per MIL-STD-2084. 


Contractor 
Lockheed Martin Tactical Defense Systems. 


UPDATED 


U1638A MIL-STD-1750A 
Computer 


The U1638A computer is a militarised radiation- 
hardened general purpose avionic computer that 
meets all the requirements of MIL-STD-1750A Notice 1. 
The U1638A computer uses the U1635 high-speed 
MIL-STD-1750A central processing unit. The U1638A 
combines this high-density high-speed micropro- 
grammed CPU with memory, input/output interfaces 
and power conditioning to provide the high-speed data 
computation, data storage and data transfers required 
for avionic systems. 

The U1638A computer is packaged as a MIL- 
STD-1788 type 10 chassis which includes 12 shop- 
replaceable units. One is a power supply/power con- 
ditioner and 11 are processor and I/O printed circuit 
cards. 

Using the U1635 CPU in conjunction with a high- 
performance cache memory, the U1638A achieves a 
DAIS mix performance in excess of 1.5 Mips. The main 
memory consists of one million words of non-volatile 
core memory organised as two 512k modules. The 
primary input/output interfaces are the four MIL- 
STD-1553B dual-redundant and multiplex databuses. 

The U1638A includes a programmed 1|/O channel 
and 16 input and 16 output discretes which are 
program-controlled and can be defined to meet the 
users needs. Four external interrupts and five 
identification bits are also provided. The unit is radi- 
ation-hardened with a radiation detector, power dump 
circuitry, a microcontrolled main memory radiation 
event recovery system independent of macro software 
and EMP protection. 


Specifications 

Dimensions: 193.5 x 322.3 x 319 mm 

Weight: <23 kg 

Power supply: 

(dual AC input) 115 V AC, 400 Hz, 3 phase, 350 W 


Status 
In production for the Northrop B-2. 


Contractor 
Lockheed Martin Tactical Defense Systems. 


UPDATED 


Hawk/32 MIL-SPEC Computers 


The MIL-SPEC commercially developed Hawk/32 
super mini-computer has been selected for a variety of 
air, land and sea military applications. In production 


(Models 1901 or 1904) or 8 Mbytes (Model 1906). Radi- 
ation hardening is available for the Model 1900. TEM- 
PEST hardening is also available. 


Specifications 


Status 

Over 350 units have been delivered since 1986 for pro- 
grammes such as the US Army/Air Force Joint STARS” 
and the US Navy TACAMO. 


since 1984, this computer offers compatibility with mili- | Dimensions: 195 x 320.5 x 581.7 mm Contractor 
tary hardware, filling a niche between rugged and full Weight: 40.82 kg Lockheed Martin Western Development Labs. 
MIL-SPEC computers. Altitude: up to 50,000 ft UPDATED 
The Hawk/32 is a single processor 32-bit computer. | Temperature range: —55 to +54°C 
CPU performance is 1.1 Mips. Modules are available Vibration: 10 g with isolation, 2 g hard-mounted 
with memory capacities of 2Mbytes, 32Mbytes Reliability: >MIL-HDBK-217E 
STAR Single Board Computer 
board, plus a built-in daughter card connection for Status 


The STAR Il is the next generation of the STAR Military 
VME Processor (MVP) Single Board Computer (SBC) 
line. The STAR | is a Mips R3000 Series 32-bit RISC, 
16 Mbyte memory processing 20 VAX Mips sustained 
and 3.7 Mflops sustained computer. The STAR II SBC 
is a Mips R4000 Series 64-bit RISC, 16/64 Mbytes 
memory processing 60 VAX Mips sustained and 33 
Mflops peak computer. In addition, the STAR II pro- 
vides four RS-232 ports, SCSI and MIL-STD-1553 chan- 
nel and 4 Mbytes PROM, all resident on the single 


further options. 

STAR SCBs are fully compatible in MIL, rugged and 
commercial forms. The rugged and MIL forms are 
packaged on a single conductively cooled 6 x 9 VME 
board. The commercial form is packaged on a single air 
cooled 6 x 9 VME board. STAR SBCs can either be 
embedded or mounted in ATR boxes housing up to 15 
modules. STAR SBCs can run on software written in C 
or Ada and have a predicted MTBF of greater than 
30,000 h. 


STAR has been delivered for commercial and military 
systems. The STAR II is being proposed for upgrades 
to the mission computers in US Air Force B-52 and B-1B 
aircraft and UK Infra-Red CounterMeasures (UKIRCM) 
system. 


Contractor 
Lockheed Sanders Avionics Division. 
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Matchwell Integrated Data Fusion 
System 


Matchwell is an advanced development project funded 
by the US Air Force Wright Laboratory. The goal of 
Matchwell is to provide early threat warning to aircrew. 
As air defence systems proceed through the targeting 
process, they emit sufficient information to allow an 
observer armed with the appropriate sensors and intel- 
ligence data to determine their location and intentions. 


Matchwell accomplishes this by performing fusion at 
Levels 1, 2 and 3 to provide data fusion and situation 
assessment. Use of artificial intelligence techniques 
developed by Magnavox allow all this to be executed in 
real time. 

Matchwell is implemented on two DEC 3100 work- 
stations. One hosts the environment simulator that gen- 
erates an integrated set of signal reports; the other 
hosts the threat warning software. The workstations 
provide high-resolution graphic displays of the actual 


and inferred situation. The software is written in a com- 
bination of Ada and C to facilitate ease of transition to 
an embedded real-time environment. 


Contractor 
Magnavox Electronic Systems Company (A Hughes 


Aircraft Company). 


UPDATED 


AN/ASQ-195 Signal Data 
Converter Set 


The AN/ASQ-195 signal data converter set is a multi- 
functional digital processor that provides control and 
data interchange for radios, instrument landing sys- 
tems, Tacan, automatic direction-finders, sensors such 
as LANTIRN and radar altimeters, air-to-air interrog- 
ation, IFF and avionics BIT. The system has been 
designed for the F-15E but can be adapted to other air- 
craft. Each of the two units serves as back-up or redun- 
dant data processor for the other unit for many of the 
functions. 

The AN/ASQ-195 features three dual-redundant 
1553B databus interfaces, three RS-422 databus inter- 
faces, three MIL-STD-1750A microprocessors, six 
serial microcontrollers, 120 k EEPROM memory, 240 
programmable discrete output interfaces, 355 pro- 
grammable discrete input interfaces, four synchro 
interfaces and 28 analogue interfaces. 

Display of the INS parameters, frequencies and 
channel selection is provided by the up-front control 
panel, communicating with the AN/ASQ-195 via the 
RS-422 databus. 


Contractor 
McDonnell Douglas Aerospace. 


Integrated Sensor System 


The four-year Integrated Sensor System (ISS) pro- 
gramme is sponsored by the US Air Force Wright Lab- 
oratory. McDonnell Douglas heads an industrial team 
which includes Hughes Aircraft, Texas Instruments and 
TRW. The goal of the programme is to integrate the 
Radio Frequency (RF) functions of Communications/ 
Navigation/Identification (CNI), radar and electronic 
warfare systems in order to cut cost, size and weight of 
aircraft avionic systems and improve system reliability. 

ISS will build on the US Air Force Pave Pillar/Pave 
Pace programmes which were aimed at a more inte- 
grated approach to advanced sensor processing. The 
keys to achieving cost and reliability improvements are 
the concepts of common modules, resource sharing 
and reconfiguration of the RF sensor systems. 

The modular, open architecture design of ISS has the 
potential for a 50 per cent improvement in overall avion- 
ics systems costs and a 200 per cent improvement in 
reliability, at half the size and weight of contemporary 
systems. In conceptual studies, the ISS approach 
reduced the number of RF modules in a notional 
fighter/attack aircraft from 345 to 169 and the different 
types of modules from 70 to 33. 

The team will design an ISS system architecture and 
then build key modules and integrate them into a 


system capable of demonstrating the required RF func- 
tions across a broad range of frequencies and wave- 
forms. The team will focus on the integration of what is 
traditionally referred to as analogue RF support elec- 
tronics units such as RF switches, converters, 
receivers, transmitters and other equipment. 

The goal is to validate the architectural feasibility of 
an integrated RF system that can provide the perform- 
ance and operational needs of future weapon system 
platforms and also be capable of insertion into current 
aircraft systems. 


Status 

McDonnell Douglas has been awarded a $16.5 million 
contract by the US Air Force to develop and 
demonstrate an integrated sensor system. 


Contractor 
McDonnell Douglas Aerospace. 


Rotorcraft Pilot’s Associate 


McDonnell Douglas is teamed with Lockheed Martin 
Federal Systems to develop a Rotorcraft Pilot’s Associ- 
ate (RPA) for the US Army. The RPA programme aims 
to establish revolutionary improvements in combat heli- 
copter effectiveness through the application of 
knowledge-based systems for cognitive decision- 
aiding and the integration of advanced pilotage, acqui- 
sition, armament and fire control, communications, 
controls and displays, navigation, survivability and flight 
control equipment. 

RPA builds on advanced avionics technologies 
being developed by the US Army for the updated AH-64 
Apache and the RAH-66 Comanche. These systems 
enhance the automation of such functions as flight con- 
trol, information processing and weapons manage- 
ment. In addition, RPA technology has applications in 
the civilian marketplace and offers an opportunity to aid 
human performance in a variety of fields. 


RPA moves into the cognitive realm of data interpret- 
ation, hypothesis formulation, planning and decision 
making. The result is an intelligent associate that will 
assist the pilot in understanding the vast array of battle- 
field information, planning the mission and managing 
the complex systems in modern military aircraft. Devel- 
opment and evaluation will occur in three stages. Initial 
design and assessment will be accomplished in a rapid 
prototyping laboratory environment. As the design 
matures, it will move into full mission simulation, where 
more rigorous and in-depth evaluations will be conduc- 
ted. The third stage will install RPA in an AH-64C 
Apache attack helicopter, incorporating McDonnell 
Douglas Helicopters advanced digital flight control 
system as well as the US Army’s advanced helicopter 
pilotage sensor system. 

McDonnell Douglas Helicopters will be responsible 
for system integration, architecture design, prototype 
development, full mission simulation, offensive sys- 
tems, vehicle management and flight test. Lockheed 


Martin Federal Systems will provide computing tech- 
nology, including the Massively Parallel Processor, and 
has responsibility for data distribution, mission plan- 
ning, defensive systems management and external 
situation awareness. 


Status 

McDonnell Douglas Helicopters and Lockheed Martin 
Federal Systems have received a $70 million contract 
for development and demonstration of the RPA. Flight 
and operational demonstrations are planned for 1997. 


Contractors 
McDonnell Douglas Helicopters. 


Lockheed Martin Federal Systems. 


UPDATED 


AN/AYK-42(V) Processors 


The most significant machine in the AN/AYK-42(V) 
range is the Norden PDP-11/34M processor. All 
machines in the series are airborne processing units 
which are software and interface compatible with Digi- 
tal’s PDP-11 system. Fully militarised, they are suitable 
for applications ranging from tactical avionics to 
complex command and control. 

The PDP-11/34M unit includes a complete pro- 
cessor, memory, peripheral interfaces and power sup- 
ply on a single chassis. Modular unit construction 
ensures quick and easy replacements. 

Features include: a complete PDP-11 instruction set 
(over 400 instructions); 1 k word cache memory option; 
memory expansible up to 128k words; 16k or 32k 
word memory modules; 900 ns cycle time in core mem- 
ory; memory management and protection; hardware 
multiply and divide; floating point processor option; 
hardware stack processing; and an input/output rate 
up to 1.1 M words/s. 


Another processor in this range, the Norden PDP-11/ 
70M, can comprise up to four 1 ATR boxes dedicated 
to processing, power supply, 256 k words memory and 
expander (extra input/output options) facilities respect- 
ively. This unit can perform up to 850 Kips. The Norden 
LSI-11M is asingle card version of the same processor 
design which operates at approximately 200 Kips. It 
has 4k words of random access memory and can be 
associated with 16k or 32k word core storage 
modules. 


Specifications 

Norden PDP-11/34M 

Dimensions: 498 x 257 x 194 mm 

Weight: 22.7 kg 

Power: 410 W (max) 

Computer type: binary, fixed and floating point 
Word length: 32- or 64-bit 

Instruction set: > 400 instructions (as PDP/11) 


Typical speeds: 

(without cache) 275 Kips 

(with cache) 400 Kips 

Input/output: 5-12 slots. Up to 1.1 M words/s 
Memory: 

(core) up to 128 k words 

Environmental: MIL-E-5400 


Status 
In production. : 


Contractor 
Norden Systems Inc. 


UPDATED 


Omnidirectional Air Data System 


Developed for helicopter applications, the Omnidirec- 
tional Air Data System (OADS) consists of a mast- 
mounted sensor, connected cable and air data compu- 
ter, and provides an airspeed output over the range 0 to 
200 knots irrespective of direction. Additional outputs 
include forward, rearward and sideways speed compo- 
nents, air density, altitude, air temperature and press- 
ure. The original Pacer OADS was used in the Bell X-22 
ducted propeller tilt engine V/STOL research aircraft 
built in the early 1970s. The current system is in 
production for the US Army AH-64A Apache anti-tank 


and US Coast Guard Eurocopter HH-65A Dolphin 
search and rescue helicopters. In July 1987 a tech- 
nology transfer contract was signed with the China 
National Aero-Technology Import and Export Corpor- 
ation (CATIC). This will involve production of helicopter 
air data systems configured for the Z-9 helicopter, 
which is itself built in China under licence from 
Aerospatiale. 


Specifications 

Dimensions: 

(sensor) 254 x 76 x 76 mm 
(computer) 184 x 127 x 241 mm 
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Weight: 

(sensor) 1 kg 

(computer) 2.7 kg 


Status 
In production for the McDonnell Helicopters AH-64, 
Eurocopter HH-65A and Chinese Z-9 helicopters. 


Contractor 
Pacer Systems Inc. 


Aircraft Systems Processor 


SCI is currently producing two distinct versions of the 
Aircraft Systems Processor (ASP) for the AH-64D Long- 
bow Apache. These are the systems processor and the 
weapons processor, which vary in input/output and 
content. These processors provide all mission data, 
housekeeping and weapons processing and have been 
successfully integrated and flight tested in the first 
Longbow Apache prototype aircraft. Extensive use of 
ASICs, SMT, double-sided circuit card assemblies and 
controlled impedance motherboards has resulted in a 
full MIL-E-5400 processor that has 330 input/output 
channels, dual 1750A CPUs, dual 1553 interfaces and 
extensive BIT implementation, including built-in logic 
analyser and console debugging functions. 

The ASP features high-density input/output com- 
bined with high-computational throughput and flexi- 
bility and low weight and size. The ASP chassis is an 
eight-slot air-cooled aluminium housing. Five of the 
slots are general purpose, one slot is dedicated to the 
power supply module and one slot is double width to 
accommodate a piggyback module or other oversize 
assembly. Each ASP housing can contain up to 14 
CCAs on six modules, plus a power supply. All ASP 
modules are double-sided SEM-E size with an 
aluminium core to provide efficient heat transfer. 

Available as an option is an R38000 CPU to replace 
the 1750 CPU for those applications that need signifi- 
cant processing power above that offered by the 1750 
CPU. The R3000 CPU is based around the LSI Logic 
LR33000, the first integrated Mips architecture micro- 
processor. Within a single chip, the LR33000 combines 
the scalar processor and cache/memory manager por- 
tions of the Mips architecture, as well as 1 kbyte of high- 
speed data cache memory and 8 kbytes of high-speed 
instruction cache memory. Operating at 30 MHz, the 
R3000 CPU offers performance figures of 15 Mips or 
greater. 


Specifications 

Dimensions: 190.5 x 193 x 203.2 mm 
Weight: 6.35 kg 

Reliability: 6,000 h MTBF 


Contractor 
SCI Systems Inc. 


Two different versions of the ASP are being 
produced for the AH-64D Longbow Apache 


The SCI aircraft systems processor can house up to six modules 
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F-16 Modular Mission Computer 


The computer system for the F-16 provides multiple 
processing functions in a single chassis. It will replace 
three present computers in the F-16 and provide pro- 
cessor power to support the addition of capabilities 
such as FLIR and digital terrain functions. SEM-E for- 
mat modules provide data processing, avionic display, 
power supply and bus interface for the computer. Vari- 
ous aircraft system functions are defined by the appli- 
cation software operating on the computer. The 
primary computing module processors are based on 
the R3000 32-bit RISC instruction set architecture. 
Each processor module provides 16 VAX/Mips 
throughput and has 1 Mbyte of on-module memory. 
The computer, as configured for the F-16 with 16 digital 
modules installed, weighs 17.78 kg. 


Status 
Initial deliveries began in late 1993. 


Contractor 
Texas Instruments Inc Defense Systems & Electronics 
Group. 
UPDATED 


Processor Interface Controller 
and Communication Module for 
the F-22 


Texas Instruments produces the MIL-STD-1750A 
instruction set architecture-based Processor Interface 
Controller and Communication (PICC) module for the 
F-22 aircraft. Each module provides data processing, 
MIL-STD-1553 bus communication, intermode com- 
munications via serial interchannel datalink and ana- 
logue and digital input/output for the vehicle 
management system. 


Status 
Initial deliveries began in late 1993. 


Contractor 
Texas Instruments Inc Defense Systems & Electronics 
Group. 


UPDATED 


ee 
The processor’ interface controller and 


communication module for the F-22 


Pave Pace Integrated Avionics 
Architecture 


The Pave Pace programme continues the further devel- 
opment of integrated system avionics architectures 
begun by its predecessor, the Pave Pillar programme. 
Pave Pace will both enhance and extend the Pave Pillar 
architecture. 

Several enhancements are planned. One will employ 
advanced digital multichip packages, using silicon-on- 
silicon technology. This approach will allow SEM-E- 
sized line replaceable modules, roughly 150 x 150 x 
15 mm, to operate at speeds approximately one billion 
Floating point Operations Per Second (Flops). Substan- 
tial weight and volume reduction and concomitant 
reliability increases result from the need for three to 
four times fewer modules, the need for dramatically 
fewer module-to-backplane connectors and more than 
a three-fold decrease in solder joints. However, the den- 
sely packaged circuitry and clock rates of around 
100 MHz will generate heat removal requirements in 
excess of 150 W per module. Pave Pace solves this 
problem with another Pave Pillar enhancement by 
using liquid flow-through modules, where the coolant, 
normally confined within the rack enclosure, is brought 
into the centre of a hollow module frame that supports 
circuitry on either side. Within this frame, the fluid inter- 
acts with a metallic heat exchanger, allowing a shorter 
thermal path between the heat source and coolant. 
Data shows 200 W can be removed at circuit tempera- 
tures of 83°C. Projections show that a 10,000 to 
20,000 hours MTBF reliability for such modules is 
possible at an estimated cost of $25,000-30,000. 

Another enhancement will be the use of modular 
high-speed optical network crossbar switches, oper- 
ating at 1 to 2 Gbits/s, that will allow fault-tolerant inter- 
connections between sensor-based signals and signal 
processing centres located in the racks. These same 
switches will be used for rack-to-rack communication 


__-ULTRA-RELIABLE PACKAGING/COOLING 


The Pave Pace programme continues the deveiopment of integrated system avionics architecture started 


under the Pave Pillar programme 


and fault-tolerant rack display routeing for digitised 
video signals. 

Extensions to the Pave Pillar architecture are the 
most dramatic, however. An integrated sensor system 
will be implemented. Here, the same Pave Pillar con- 
cepts of building a small family of modular digital build- 
ing blocks to create system processing functions is 
used, except the modular building blocks are multifunc- 
tion apertures and the family is a small number of 
analogue-based SEM-E-sized synthesisers, receivers, 
transmitters and switches. Projections show that an 


The Integrated RF System is the next stage in the Pave Pace programme 


integrated RF system has the potential to reduce cost 
and weight of RF support electronics by approximately 
50 per cent and improve sensor system availability by 
over a factor of three to four by using new circuitry and 
fault-tolerance techniques. Key technologies to be 
used include millimetre and microwave-integrated cir- 
cuits, low temperature co-fired ceramic packaging, 
multi-arm spiral antennas for multifunction use span- 
ning 200 MHz to 6 GHz, and a broadband active array 
capable of performing radar and EW functions. The 
modular family concept is projected to reduce the num- 
ber of modules required, relative to federated sensors, 
from about 186 to 105, the number of module types 
‘from 40 to 22 and the number of RF apertures from 40 
to 13. 

The next stage in the Pave Pace programme is to 
develop an integrated RF sensor system. In this, the 
common pools of resources will be capable of per- 
forming the different functions that are needed in the 
RF area. 

Common frequency converters, which convert the 
analogue signal from the antennas via an RF intercon- 
nection network to digital common IF signal, process 
the signal first. The objective of the frequency converter 
is to filter, amplify and convert the analogue signal to a 
common IF signal to be sent over an IF network to the 
pool of receiver modules. 

A small number of types of receiver modules would 
process the signal and convert it to its digital | and Q 
data form. Critical technologies include programmable 
digital filters and wideband analogue to digital 
converters. 

For some signals, it is still anticipated that there will 
be a need for digital signal preprocessing before they 


are sent to the common avionics system data and sig- 
nal processors. However, because of the speed and 
throughput performance of current digital processing 
technology, the requirement for a dedicated pre- 
processing function might become obsolete. 

During the Integrated Sensor System programme, 
the architectural features and concepts of this type of 
common modular design for RF resources will be 
demonstrated. 


Status 
Three functional design contracts for the Pave Pace 
system have been completed by McDonnell Douglas, 


Boeing and Lockheed. A flow-through cooling module 
and rack have been built and successfully tested by AT 
& T. RF packaging using LTCC and MMIC circuits has 
been demonstrated by a project with Westinghouse; a 
2 Gbits/s optical switch and a SEM-E co-fired digital 
processor operating at 800-1,000 Mflops were started 
in 1992. Further system-level design work will result in 
both hardware and software specifications which will 
finalise the Pave Pace configuration. In 1994, a pro- 
gramme to build and integrate the Integrated Sensor 
System began, with real-time laboratory-based demon- 
Strations to be conducted during 1998-99. 

The two teams currently designing the integrated RF 
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system are McDonnell Douglas/Hughes/Texas 
Instruments/TRW and Lockheed Martin Fort Worth/ 
Boeing/Harris/Northrop Grumman. 


Contractor 
US Air Force Aeronautical Systems Center, Wright 
Laboratory. 


UPDATED 
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Aircraft Fatigue Data Analysis 
System 


The Aircraft Fatigue Data Analysis System (AFDAS) 
directly monitors and permanently records all relevant 
fatigue load spectra occurring at selected locations on 
aircraft structures. 

AFDAS provides information for the planning of air- 
craft maintenance repairs and spares, fatigue predic- 
tions, assessment of fatigue damage or crack growth 
damage or crack status and a basis for correlation of 
those features with operational usage patterns. 

Central to the AFDAS concept is a computer data- 
base of actual flight loads. Each aircraft is fitted with 
strain gauges permanently installed at critical locations 
in its structure. An airborne unit, the Strain Range Pair 
Counter (SRPC), automatically processes and stores 
the information from the gauges. During aircraft ser- 
vicing, this data is transferred to a floppy disk by means 
of a portable data readout computer. 

The AFDAS comprises up to 12 transducers within 


CMA-2071 Structural Usage 
Monitor 


The CMA-2071 Structural Usage Monitor (SUM) 
acquires and processes structural usage data from 
rotary- and fixed-wing aircraft. The system comprises a 
single LRU mounted on the aircraft which monitors air- 
craft sensors in real time and stores the acquired data 
digitally in a large solid-state non-volatile memory. The 
recorded data is classified according to type and flight 
regime and then compressed and stored in the form of 
time history, histograms and_ aircraft header 
information. 

When interfaced with a crash survivable memory 
unit, the CMA-2071 can provide flight data and cockpit 
voice recording in accordance with ED-55/56. Associ- 
ated with the SUM is the CMA-2081 Ground Support 
Equipment (GSE), the purpose of which is to retrieve 
the acquired data from the onboard SUM, process it, 
and provide display readouts to facilitate maintenance 
functions such as predictive requirements and the 
determination of aircraft structural integrity. The GSE 
also allows for single or two-point SUM sensor cali- 
bration, updating of SUM system and parameter con- 
figuration data, display of SUM BIT results and the 
transfer of flight data from the GSE to remote post- 
processing facilities. 


Specifications 
Dimensions: ‘2 ATR 
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AUSTRALIA 


the aircraft, including strain gauge bridges and acceler- 
ometers, the SRPC, the ground-based portable data 
readout computer and data analysis software 
subsystem. 

The strain gauge transducers are mounted in the air- 
craft at the critical strain points together with the SRPC. 
The SRPC monitors the output from each transducer 
and extracts range pairs which provide the basis 
required to compute the fraction of the fatigue life of a 
structure that has been used and the extent of potential 
crack growth. The conditioned amplified transducer 
signals are repetitively sampled and digitised, under 
the control of the Central Processor Unit (CPU). The 
CPU then performs additional processing to extract 
range pairs which are counted and stored in a non- 
volatile memory. Data from individual flights can be 
stored separately in memory before performing a data 
readout operation. 

The ground-based portable readout computer is con- 
nected to the SRPC when a memory full indication is 
provided by the SRPC. This computer interrogates the 


CANADA 


Weight: 2.3 kg 

Power supply: 28 V DC, 40 W 

Processor: CMOS MIL-STD-1750A or i80846 CPU with 
memory management 

Interfacés: DC analogue, AC analogue, discretes, ther- 
mocouple, resistance bulb, pressure, bridge strain 
gauge, synchro, pulse, vibration, MIL-STD-1553B, 
RS-422, RS-232C 

Inputs: up to 250 


Status 
In production. Selected for the Canadian Forces 
CC-130. 


Contractor 
Canadian Marconi Company. 


VERIFIED 


CMA-3030 Cockpit Voice 
Recorder 


The CMA-3030 Cockpit Voice Recorder (CVR) is an 
ARINC 557-compatible, solid-state recorder that stores 
up to 30 minutes of cockpit audio. It uses advanced, 
highly reliable technology, such as flash memory, to 
meet the rigorous standards imposed by FAA TSO- 
C123 and EUROCAE ED-55/56. 


SRPC and transfers fatigue data gathered since the last 
readout operation on to a mini-floppy disk. The SRPC 
memory is then cleared in readiness for continued data 
acquisition. 

A portable terminal is also used to initialise the SRPC 
with information such as aircraft tail number and time 
and date. This terminal also allows a wide range of diag- 
nostic routines built into the SRPC to be initiated. The 
SRPC processing algorithms can be tailored to suit the 
requirements of individual users. 


Specifications 

Dimensions: 139 x 275 x 154 mm 
Weight: 4.5 kg 

Power supply: 28 V DC, 21 W 
Data storage: 64 kbytes 
Interface: RS-232 
Environmental: MIL-STD-810C 


Contractor 
British Aerospace Australia Ltd. 


Since the CMA-3030 is completely ARINC 557- 
compatible, it is ideally suited for both new installations 
and retrofits. No wiring changes are required to replace 
old analogue tape units. 

The ARINC 557 control unit is available with or with- 
out an internal area microphone and a slimline control 
is also available for installations where panel space is at 
a premium. Both units feature self-test, bulk erase and 
coded diagnostics facilities. 


Specifications 

Dimensions: 

(recorder) % ATR short 

(ARINC controller) 57.2 x 146 x 77 mm 
(slimline controller) 38.1 x 146 x 90.2 mm 
Weight: 

(recorder) <10.5 kg 

(ARINC controller) 0.41 kg 

(slimline controller) 0.75 kg 

Power supply: 27.5 V DC, 1 Aor 115 V AC, 400 Hz 
Reliability: 18,000 h MTBF 


Contractor 
Canadian Marconi Company. 


VERIFIED 


Deployable Flight Incident 
Recorder 


Spars deployable flight incident recorders include 
cockpit voice, flight data and crash position locator sys- 
tems. The deployable cockpit voice recorder can be 
installed on any fixed-wing aircraft or helicopter to pro- 
vide the rapid location of downed aircraft, survivability 
of recorder memory and the earliest recovery of acci- 
dent data and cockpit audio. The combined multifunc- 
tion system is enclosed in a deployable aerodynamic 
airfoil. On deployment the airfoil separates, clear of the 
aircraft, and the beacon begins transmitting. 

System features include solid-state recording tech- 
nology, storage of audio and flight data in separate 
memory locations and automatic time stamping of 
audio and flight data blocks. The system is compatible 
with ARINC requirements. 


Specifications 

Audio channels: 

20 Hz-3.5 kHz bandwidth (3 channels) 
20 Hz-6 kHz bandwidth (1 channel) 
Compliance: ED-56A 


Status 
Installed on all new F/A-18s. 


Contractor 
Spar Aerospace Ltd. 
UPDATED 


Deployable Flight Data Recorder 
System 


The deployable flight data recorder performs the func- 
tions of retention and protection of critical flight data 


information for post-accident analysis and provision of 
an emergency transmitter to ensure rapid recovery of 
personnel and flight data. The system automatically 
separates from the aircraft upon impact or pilot ejec- 
tion, activates the transmitter and, in the case of over- 
water incidents, floats on the surface to ensure 
recovery. It may also be operated manually. 

Aircraft flight data derived from a signal acquisition 
unit and digitised audio can be stored in a solid-state 
recorder. The recorder is deployed with the beacon 
and offers investigators immediate access to flight data 
and cockpit audio information. The solid-state recorder 
has a memory capacity which is expandable to meet 
current requirements. 


Specifications 

Weight: <6.35 kg 

Power supply: lithium battery (72 h at -20°C) 
Frequency: 121.5 MHz, 243 MHz, 406 MHz options 


Interfaces: MIL-STD-1553, RS-422, ARINC 429/757 
Compliance: ED-55, TSO C91A 
Reliability: >6,000 h MTBF 


Status 

The system is installed in the C-5A, C-9B, C-130, C-135, 
CC-115, E-3, E-4A, E-6, HU-25A, P-3 and T-43A. Its 
derivatives are installed on the Tornado and the F/A-18. 


Contractor 
Spar Aerospace Ltd. 
VERIFIED 


EAS3000 Emergency Avionics 
System 3000 


Spar’s EAS3000 integrates a deployable Flight Data 
Recorder (FDR), cockpit voice recorder, and Emerg- 
ency Locator Beacon (ELB) system, offering unique 
survival and recovery capability. The solid-state mem- 
ory and beacon automatically deploy from the airframe 
in an emergency and tumble away from the accident 
site. In the event of an overwater incident, the EAS3000 
will float indefinitely. 

A deployable system avoids the intense destructive 
forces which occur during a crash by predictably and 
reliably separating from the aircraft. This ensures the 
protection and recovery of critical flight/voice data and 
the immediate transmission of search and rescue dis- 
tress signals. In addition to a 121.5 MHz and/or 
243 MHz beacon, incorporation of an _ optional 
406 MHz beacon offers identification and messaging 
features to significantly improve localisation of the 
downed aircraft via the COSPAS/SARSAT system. 

By combining the recorder and locator functions, 


Daniel 90 In-Flight Test System 


The Daniel in-flight test system is now in service and 
was designed in 1974 for the in-flight development and 
evaluation of the Super Etendard. Rapid technological 
progress has prompted the development of a new in- 
flight test system. While retaining the same principles of 
operation as the earlier system, the new equipment 
uses very high-performance components to allow high- 
density circuit integration, reducing equipment size 
and weight, preparation and operation better adapted 
to present-day facilities, and high flexibility and avail- 
ability to make it possible to use both existing acqui- 
sition means and to envisage the integration of future 
systems. 

The Daniel system of the 90s is a development of the 
present Daniel system and is structured around a bus. 

The Daniel 90 system consists of an AGP main man- 
agement auxiliary, one or more ACC coupling unit auxil- 
iaries, one or more ACB bus coupling auxiliaries, one or 
more ACP coupling and performance parameter auxil- 
iaries, one or more VACA analogue sensor acquisition 
units, an ACV loading and display auxiliary and one or 
more CCE distributed unit conditions. 

The AGP manages the system bus and provides the 
link with the various coupling units, loads acquisition 
Programs into the coupling units, reads parameters 
acquired by the coupling units, manages the program 
load unit and a decimal display. It also generates output 
messages in PCM format for telemetry at a maximum 
rate of 16,000 words/s and feeding to a recorder at a 
maximum rate of 32,000 words/s. 

The ACC is the auxiliary for coupling to analogue or 
pseudo-digital parameter acquisition units. It acquires 
information from the acquisition units up to a maximum 
of 1,000 parameters at a frequency between 8 and 
1,024 values/s. It also couples with the system bus to 
load acquisition programs, signal faults and transmit 
data and generate IRIG PCM messages at a rate of 
32,000 16-bit words/s. 

The ACP acquires up to 144 analogue or pseudo- 
digital parameters, adapts the input circuits of sensors 
and couples with the system bus to load acquisition 
programs, signal faults and transmit data. 

The ACB acquires up to six 1 MHz high-frequency 
digital or twelve 100 kHz low-frequency buses and 
couples with the system bus for loading acquisition 


installation, operation and maintenance costs are 
reduced. Furthermore, the EAS3000 offers significant 
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Contractor 
Spar Aerospace Ltd. 
NEW ENTRY 


weight advantages over traditional installations of 
multiple fixed onboard systems. 


Specifications 

Cockpit voice recorder: 

4 audio channels: 3 channels 20 Hz-3.5 KHz band- 
width; 1 channel 20 Hz-6 KHz bandwidth; 48 dB signal- 
to-noise ratio 


Flight data recorder: 
64, 128 words/s ARINC 573/717 
200 words/s ARINC 429 


Recorder storage: 

Up to 256 Mbytes configurable to customer require- 
ments: 1h each audio channel; 10h of data; expand- 
able for datalink/HUMS 


Emergency locator beacon: 
operates on 121.5 MHz 

option for 243 MHz and 406 MHz 
COSPAS/SARSAT compatible 


Physical characteristics: 

Weight: 

(total system) 10 kg 

(ELB only) 6.75 kg 

Airfoil dimensions: 13 cm x 44.5 cm (diameter) 
Data interface unit: /% ATR 


Status 
In production for military and civil aircraft including 
USN F/A-18. 


FRANCE 


programs, signalling faults and transmitting data. It also 
generates independent PCM messages at a rate of 
16,000 words/s. 

The VACA is associated with the ACC or ACB and 
acquires up to 64 analogue parameters or pseudo- 
digital parameters of the counter or coarse dating pulse 
type. 

The ACV is for loading acquisition programs into the 
AGP and displaying Daniel on IRIG PCM messages. 

The CCE is a miniaturised conditioner which is 
coupled to the system by a high-speed bus to allow 
acquisition of parameters from thermocouples, strain 
gauges, low-level sensors, temperature probes and 
piezoelectric probes. 


Status 
In use for flight testing of the Rafale aircraft. 


Contractor 


lectroni : 
Dassault Electronique VERIFIED 


Extended Quick Access Recorder 


Designed and manufactured by Dassault Electronique, 
the Extended Quick Access Recorder (EQAR) is jointly 
marketed and supported worldwide by Dassault 
Electronique and AlliedSignal Aerospace. 

EQAR is used as a quick access recorder and/or 
digital ACMS recorder. Based on rewritable optical disk 
technology, the EQAR, which is fully interchangeable 
with existing magnetic tape recorders, provides 
increased storage capacity, enabling more parameters 
to be recorded at a higher rate. Recorded data can be 
accessed directly from DOS files read through a PC. 

Designed to be fitted on civil aircraft, EQAR benefits 
from Dassault Electronique’s experience in developing 
ruggedised systems for operating in severe environ- 
ments. The system provides full-time recording 
throughout the flight, with maximum data integrity. 


Specifications 

Dimensions: ARINC 404/600 formats 

Input data rate: 64-512 words/s 

Storage capacity: 128 Mbytes extendable to 
256 Mbytes 

Environmental: DO160C 


Helicopter Flight Data Recorder/ 
Crash Position Locator 


The helicopter beacon provides an automatically or 
manually deployable radio distress beacon that 
enables the rapid rescue of survivors of a downed heli- 
copter. The operating principles employed in the sys- 
tem provide the highest probability of beacon survival 
and operation under all helicopter crash situations. The 
structure also provides cushioning to the payload and 
flotation in water. 

The CPL 2000 is the latest addition to the Spar family 
of beacons. The design draws on experience and the 
latest technology to provide higher reliability, lower life 
cycle cost and simplified installation. Optional features 
include 406 MHz COSPAS/SARSAT capability and a 
solid-state recorder can be incorporated into the 
beacon to ensure survival of critical flight data. 


Specifications 

Dimensions: 88.9 x 304.8 mm diameter 

Weight: 2.268 kg 

Power supply: lithium battery (48 h at -20°C) 
Frequency: 121.5 MHz, 243 MHz, 406 MHz options 
Compliance: TSO C91A 


Contractor 
Spar Aerospace Ltd. 


VERIFIED 


Status 

Certified by Airbus on the A320, A321, A330 and A340 
and Fokker on the F70 and F100. Certification on the 
McDonnell Douglas MD-80 is in progress and is 
scheduled for Boeing aircraft. 

EQAR is available and has been in commercial 
service since December 1993. It has been selected by 
several airlines and is also operated by Aerospatiale 
Avions. 

SABENA Group has placed an order with Dassault 
Electronique for 51 EQAR units. This optical disk-based 
recorder will be fitted on the following SABENA Group 
fleets: Boeing B737 and B747, Airbus A310 and A340, 
Avro RJ85. Egyptair have placed an order for their 
incoming A340 and B777 fleets, Air Jet, for their BAe 
146 fleet and Air Mauritius, for their A340 fleet (retrofit 
of magnetic-based QAR and forward-fit). 


Contractor 
Dassault Electronique. 


UPDATED 


Fatiguemeter 


The fatiguemeter measures the number of times cer- 
tain g levels are exceeded during flight. The system 
comprises an accelerometer and a recorder. Process- 
ing is performed in analogue form, storage being on 8 
or 10 mechanical counters. 


Specifications 

Accelerometer 

Dimensions: 60 x 69 x 38.5 mm 

Weight: 0.16 kg 

Effective measuring range: -10 to +10 9 
Linear frequency range: 0-10 Hz 
Sensitivity to cross-acceleration: 0.02 g/g 


Counter and storage unit 
Dimensions: 180 x 130 x 76 mm 
Weight: 1.25 kg 

Power supply: 115 V AC, 400 Hz 
Number of thresholds: 8 or 10 
Accuracy: 0.2% 
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Status 

No longer in production. Over 2,000 fatiguemeters 
have been built and fitted to French-built combat air- 
craft for national use and export. The system is manu- 
factured under licence in Germany for the Transall 
C-160 transport. 


Contractor 
Dassault Electronique. 


VERIFIED 


Micro-SPEES 


Micro-SPEES is an intelligent miniaturised recorder 
designed to measure the stresses applied to the struc- 
ture of a combat aircraft. It has a capacity of 8 analogue 
parameters and 8 discrete signals. 

Digital processing extracts significant fatigue infor- 
mation, this processing being performed on the four 
most damaging parameters at regular intervals during 
flight. The appearance of an extreme reading in one of 
these initiates the recording of all parameters. This also 
occurs whenever there is a significant aircraft configur- 
ation change in flight as well as systematically at regular 
intervals. 

Micro-SPEES has a 256 kbyte memory, which can be 
expanded to 1 Mbyte; this is read by a portable data 
recorder used on the flight line. 

An extension board can be embedded for specific 
applications such as ARINC coupler or memory 
extension up to 2 Mbytes. 


Specifications 
Dimensions: 183 x 127 x 114 mm 


Weight: <1.6 kg 
Power supply: 28 V DC, 20 W 


Status 
Fitted to Dassault Mirage 2000 aircraft. 


Contractor 
Dassault Electronique. 


VERIFIED 


Solid-State Flight Data Recorder 


Designed in collaboration with SFIM Industries, the 
Solid-State Flight Data Recorder (SSFDR) has been 
developed to replace conventional magnetic tape air- 
borne recorders. 

Fitted with an entirely electronic memory, this new- 
generation recorder features considerably improved 
reliability, elimination of scheduled servicing because 
of the absence of moving parts, and appreciable sav- 
ings in weight and volume. These savings are achieved 
by the use of a small-size static memory made possible 
by the application of a specific data storage algorithm 
adapted to all types of aircraft and capable of recording 
more than 25 hours of flight in commercial aircraft. It 
also has an improved environmental resistance due to 
the protection of data provided by the case, better ther- 
mal protection, protection against crushing, resistance 
to pressure and protection against corrosion. 

In the event of an accident, the recorder memory is 
extracted from its protective case and then installed on 
a device linked to a data analysis workstation. During 
data retrieval a recovery algorithm supplies the right 
value of each parameter according to the required 


resolution. A further advantage is the extremely fast 
rereading of flight data without the removal of the 
recorder. In this case, recorded data is transmitted over 
a high-speed line to a static data retrieval set which is 
then connected to the workstation. 

The SSFDR packaging may be easily adapted to any 
military or civilian aircraft and versions have been 
produced for the Mirage F1 and 2000. 

SSFDR complies with TSO C124, EUROCAE ED-55 
and ARINC 545/747. 


Specifications 

Dimensions: 

(basic version) 118 x 120 x 220 mm 
(Mirage F1) 319 x 124 x 193 mm 
(Mirage 2000) 294 x 133 x 245 mm 
Weight: 

(basic version) <8 kg 

(Mirage F1) 7 kg 

(Mirage 2000) 10.5 kg 

Power supply: 28 V DC 


Status 

SSFDR is available and in commercial operation. It is 
certified on all Airbus types and the Boeing 737, 757 
and 767, McDonnell Douglas MD-90 and IPTN N250. It 
has been selected by a number of airlines in Europe, 
the Near East, the Middle East and Asia. 


Contractors 
Dassault Electronique. 


SFIM Industries. 


VERIFIED 


CP 1654 Airborne Life Monitor 


The CP 1654 calculates the residual engine service life 
of the main engine components. It provides definition 
of ashort- and medium-dated schedule for engine com- 
ponents removal before shipment to the second-level 
maintenance shop as well as the planning applicable to 
the fourth-level maintenance of the modules. 


Status 
Production at the end of 1995 stood at 286 units. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


UPDATED 


The ELECMA CP 1654 airborne life monitor for 
the M 53-P2 engine 


EBS 1501 Magnetic Bubble 
Memory 


The EBS 1501 is a dedicated compact magnetic 
bubble memory for modern onboard military appli- 
cations. It is derived from the larger two-unit EBS 2501 
system (see next item). The EBS 1501 is designed for 
mission loading, data recording, program loading and 
terrain data storage. Also available are field mainten- 
ance and mission planning systems. 

Designed for air force, navy and army applications, 
the EBS 1501 can be addressed physically or logically 
and offers file management capacity. It can be 
addressed simultaneously by several users. 


Specifications 

Dimensions: 

(cartridge) 27 x 164 x 104 mm 

(holder) 165 x 127 x 95 mm 

Power supply: 28 V DC, 30 W 

Capacity: up to 4 Mbytes 

Interfaces: MIL-STD-1553 and SCSI 2 
Average access time: 20 ms 

Transfer rate: up to 600 kbits/s 


Status 
In production. 


Contractor 
SAGEM SA. 


UPDATED 


EBS 2501 Magnetic Bubble 
Memory Recorder 


The EBS 2501 magnetic bubble memory recorder con- 
sists of a controller, one to four holders and 16 or 
32 Mbit memory cartridges. It has been selected for the 
Dassault Mirage 2000N and 2000D to store mission 
data including terrain altitudes. A version is used in the 
Dassault Atlantique 2 to store mission data as well as 
main computer programs for restarting after inadver- 
tent shutdown. The equipment has also been selected 
for missile telecommunications systems and nuclear 
submarines. 


Specifications 

Dimensions: 

(controller) 58 x 194 x 240 mm 
(holder) 95 x 127 x 165 mm 
(cartridge) 27 x 104 x 164 mm 
Power supply: 28 V DC, 70 W 
Capacity: up to 4 Mbytes 
Average access time: 20 ms 
Transfer frequency: 600 kbits/s 
Interface: HDLC, Digibus 
Interface options: SCSI, MIL-STD-1553B 


Status 
In production for the Dassault Mirage 2000N, 2000D, 
2000-5 and ATL2. 


Contractor 
SAGEM SA. 


UPDATED 


Jumbo Memory Equipment 


The Jumbo is a dedicated compact memory for mod- 
ern onboard applications. It is derived from the EBS 
1501 and EBS 2501 bubble memory equipments. The 
Jumbo is designed for mission data loading, data 
recording, terrain data storage and cartographic appli- 
cations. It can also be used for field maintenance and 
mission planning. It is compatible with a large family of 
removable cartridges covering capacities ranging from 
20 to 840 Mbytes. 

The PCMCIA standardised interface allows control of 
different storage technologies, such as solid-state 
memory, or 1.8 in magnetic disk drive. The Jumbo can 
be addressed physically, by pages, or logically, by files, 
through its file management capability. 


Specifications 

Dimensions: 

(receptacle) 95.2 x 127 x 222 mm 
(cartridge) 27 x 104.5 x 164.5 mm 
Weight: 

(cartridge) 0.5 kg 

Power supply: 28 V DC, 30 W 
Temperature range: —35 to +71°C 
Cartridge capacity: 20-240 Mbytes 


Status 
In production. 


Contractor 
SAGEM SA. 


UPDATED 


DV 6410 Series High-Speed 
Helical Scan Recorders 


The DV 6410 Series of airborne recorders includes the 
DV 6410 and the DV 6210. Data rates are 10 to 
240 Mbits/s for the DV 6410 and 5 to 120 Mbits/s for 
the DV 6210. Recording time varies between 25 hours 
at 5 Mbits/s and 24 minutes at 240 Mbits/s. 

The DV 6410 Series has a storage capacity of 
350 Gbits on a 19 mm D1-M cassette in a format com- 
patible with MIL-STD-2179 or ANSI IDI. It is a compact, 
fighter- and space-proof unit with built-in reproduce 
electronics. The DV 6410 also provides for two auxiliary 
channels and a full remote-control interface. 


Specifications 

Dimensions: 

(record-reproduce unit) 314 x 240 x 520 mm 
(power supply unit) 314 x 140 x 302 mm 
Weight: 

(record-reproduce unit) 35 kg 

(power supply unit) 12 kg 

Power supply: 28 V DC 

115/220 V AC, 50/400 Hz, single phase 
115 V AC, 60/400 Hz, 3 phase, <400 W 
Temperature range: —55 to +85°C 
Altitude: up to 50,000 ft 


Status 
In production and in service for various airborne, 
shipborne and space applications. 


Contractor 
Schlumberger Industries Data Acquisition and 
Recording Division. 
UPDATED 


The Schlumberger DV 6410 helical scan recorder 
used in the central pod of a Mirage 2000 


DV 6420 Series High-Speed 
Helical Scan Recorders 


The DV 6420 Series of airborne recorders suitable for 
large aircraft consists of the DV 6420 and DV 6220. 
Data rates are 10 to 240 Mbits/s for the DV 6420 and 5 
to 120 Mbits/s for the DV 6220. Recording time varies 
between 44hours at 5 Mbits/s and 55 minutes at 
240 Mbits/s. 

The DV 6420 is the rack-mounted version of the DV 
6410. The basic characteristics are common to both 
versions, but the rack-mounted version accepts D1 
medium or large cassettes and has a storage capacity 
of 790 Gbits on a D1-L cassette. 

A number of standard computer interfaces are avail- 
able such as HIPPI, SCSI2 and UME64. A higher rate 
version, the DV 6820, provides 480 Mbits/s I/O rate 
Capability. 


Specifications 

Dimensions: 483 x 311 x 593 mm 

Weight: 65 kg 

Power supply: 115/220 V AC, 50/400 Hz, single phase 
115 V AC, 400 Hz, 3 phase, <450 W 

28 V DC 

Temperature range: -55 to +85°C 

Altitude: up to 10,000 ft 


Status 
In production and operating in a number of airborne, 
shipborne and ground platforms. 


Contractor 
Schlumberger Industries Data Acquisition and 
Recording Division. 
UPDATED 


ME 4110 Airborne 
Instrumentation Recorder 


The ME 4110 is a lightweight and compact recorder 
designed for use during the flight testing of military 
fighters and other aircraft. It uses 10 in reels of 1 in wide 
magnetic tape. 


Specifications 

Dimensions: 400 x 285 x 160 mm 
Weight: 20 kg 

Power supply: 22-32 V DC, 200 W 
Recording time: 7 min- 16h 
Number of tracks: 14 or 28 
Recording modes: 

FM (up to 500 kHz) 

direct (up to 2 MHz) 

PCM (up to 4 Mb/s) 


Status 
In production and service. 


Contractor 
Schlumberger Industries 
Recording Division. 


Data Acquisition and 


UPDATED 


ME 4115 Airborne Recorder/ 
Reproducer 


The ME 4115 is an advanced, microprocessor- 
controlled recorder designed for use during the testing 
of aircraft, ships or vehicles or as an ELINT, ASW or 
recce mission recorder and can be configured for any 
application. It uses 15 in reels of 1 in wide magnetic 
tape and has built-in error correction electronics and 
read/write heads to give 14 or 28 tracks IB, WB or DD 
magnetic heads. 

Depending on the disposition of the electronics 
chassis relative to the tape deck, several standard ver- 
sions are proposed: 14 or 28 track record/reproduce 
either for anti-vibration mount or 19 in bay installation, 
tape deck separated from the electronics for inte- 
gration on board small fighters and 28 track record-only 
and monitoring. 

This latest configuration is fully compliant with MIL- 
STD-1610 and STANAG 4238 Annex B analogue 
acoustic recording standards. 

The ME 4115 accepts a wide range of high data rate 
digital formats up to 200 Mbits/s including standard 
interfaces for MIL-STD-1553 bus monitoring. It has 
been selected as a flight test recorder by most airframe 
manufacturers for programmes such as the Alenia/ 
Embraer AMX, Northrop Grumman F-14 and Airbus 
A340. 


Specifications 

Dimensions: 581 x 394 x 176 mm 
Weight: 35 to 45 kg 

Power supply: 22-32 V DC or 115 V AC, 300 W 
Recording speed: 4.75-394 cm/s 
Number of tracks: 14 or 28 

Recording modes: 

FM (up to 1 MHz) 

direct (up to 4 MHz) 

PCM (up to 8 Mb/s) 

Cumulative data rate: over 200 Mbits/s 


Status 

In production and service on French and Italian Atlan- 
tique maritime patrol aircraft. The ME 4115 is operated 
by the US forces in several airborne and shipborne pro- 
grammes as the AN/USH-33(V)2. More than 900 units 
have been produced. 


Contractor 
Schlumberger Industries Data Acquisition and 
Recording Division. 
UPDATED 
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PC 6033 General Purpose Digital 
Cassette Recorder 


The PC 6033 records serial data on a continuous basis 
over a long period of time. Typical applications are per- 
formance and maintenance recording, engine health 
monitoring, aircraft testing and reconnaissance. The 
system complies with ARINC 591. Cassettes can be 
replayed at 80 times the recording speed. 


Specifications 

Power supply: 19-32 V DC or 115 V AC, 400 Hz 
Recording capacity, data rate: 

50 h, 138 Mbits 

50 h at 768 bits/s 

25 h at 1,536 bits/s 

12.5 h at 3,072 bits/s 

Number of tracks: 12 

Recording code: biphase L or M 

Error rate: <1 bit in 10° 


Status 
In production for and in service with several airlines; 
selected for the A320. 


Contractor 
Schlumberger Industries 
Recording Division. 


Data Acquisition and 


UPDATED 


The Schlumberger 
maintenance recorder 


PC 6033  performance/ 
1995 


PE 6010 and PE 6011 Digital 
Flight Data Accident Recorders 


The PE 6010 is a lightweight digital flight data accident 
recorder in which weight saving is accomplished by a 
relaxation of the dynamic penetration requirement. In 
terms of accident protection, however, it meets all other 
requirements of FAA TSO C51a. 

The PE 6011 is more compact, meets TSO C51a 
completely with only a small weight increase and has 50 
per cent more capacity than the PE 6010. The new 
design of tape deck is simpler, with attendant gains in 
reliability and maintainability. 


Specifications 

Dimensions: 

(PE 6010) % ATR short (length 319 mm) 
(PE 6011) % ATR (length 296 mm) 
Weight: 

(PE 6010) 7.7 kg 

(PE 6011) 10.2 kg 

Power supply: 

(PE 6010) 18-30.5 V DC 

(PE 6011) 12-32 V DC 

Recording capacity, data rate: 

(PE 6010) 16h, 768 bits/s 

(PE 6011) 8 h, 2308 bits/s 

Replay data rate: 

(PE 6010) 4,608 bits/s 

(PE 6011) 18,464 bits/s 

Accident survival: 

(PE 6010) TSO C51a (except penetration is static) 
(PE 6011) TSO C51a 


Status 

The PE 6010 is no longer in production. In service with 
Dassault Mirage F1 fighters flown by the air forces of 
Egypt, France, Greece, Iraq, Kuwait, Morocco and 
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Spain. It has been supplied for the Indian HAL Ajeet 
trainer and French Navy Super Frelon helicopters. 


Contractor 
Schlumberger Industries Data Acquisition and 
Recording Division. 
UPDATED 


PS 6024 Cassette Memory 
System 


The PS 6024 is a digital magnetic cassette tape 
recorder/reproducer designed for operation under 
severe environmental conditions. It comprises a cas- 
sette drive unit, microprocessor-controlled central pro- 
cessing unit and electronic interface circuits. Its chief 
function is as an easily integrated mass memory unit for 
military computers with standardised interfaces. 


Specifications 

Dimensions: *% ATR short 

Interfaces: V24/RS-232, MIL-STD-1553B, Digibus 
HDLC as required 

Capacity: 6 Mbytes formatted (1 k blocks) 

Data density on tape: 1,600 bits/in 

Max recording rate: 2.2 kbytes/s usable data 
Recording format: forward and backward serial 
recording in biphase code 

Recording speed: 12 in/s (300 mm/s) 

Rewind speed: 50 in/s (1,270 mm/s) 

Max length of data blocks: 2,048 (2 k) bytes 
Interblock gap: 20 mm 


Status 
In production and in service in German and Italian 
Panavia Tornado aircraft. 


Contractor 
Schlumberger Industries 
Recording Division. 
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UPDATED 


VLDS-BR Digital Cassette 
Recorder 


The VLDS-BR responds to digital acquisition needs at 
rates or recording time ranges situated below those 
covered by large format recorders such as MIL- 
STD-2179 or ID-1. It allies the helical scan recording 
technique to an efficient on-tape format, allowing stor- 
age of more than 83 Gbits of data on a single VHS cas- 
sette, the equivalent of 43 minutes of recording time at 
maximum data rate. The performance of the VLDS-BR, 
benefitting from an input/output buffer memory, also 
accommodates any data rate within its range, with no 
need for manual adjustments or hardware 
configuration. 

The VLDS-BR also provides an auxiliary channel for 
recording housekeeping signals, such as time code or 
annotation data. This data is converted into digital form, 
then embedded in the main data on the helical tracks. It 
can be controlled manually with front panel push- 
buttons in a similar way to a home VCR or remotely via 
an RS-422 serial line. An SCSI interface, offered as an 
option, permits both data transfer and control by com- 
puter. The VLDS-BR has been optimised for use in 


severe environments, with rugged mechanical and 
electronic elements, internal isolators and military inter- 
face. All the relevant environmental parameters have 
been taken into account. 


Specifications 

Dimensions: 222 x 483 x 559 mm 
Weight: 34 kg 

Power supply: 220 V AC, 47/440 Hz 
115 V AC, 47/400 Hz 

28 V DC 

Data rates: 

800 kbits/s to 32 Mbits/s (continuous) 
0 to 160 Mbits/s (burst mode) 
Altitude: up to 15,000 ft 


Contractor 
Schlumberger Industries Data Acquisition and 
Recording Division. 
UPDATED 


The Schlumberger VLDS-BR digital cassette 
recorder 1995 


Flight Data Acquisition Unit 


The Sextant Avionique Flight Data Acquisition Unit 
(FDAU) and its associated data entry panel are compat- 
ible with the digital flight data recorder requirements of 
ARINC 573 and 717. 

The FDAU codes aircraft parameters into digital for- 
mat and transmits them to the data recorder. The data 
entry panel allows the crew to enter flight number, time 
and events into the system. It also acts as a fault 
monitor. 


Status 
In production. 


Contractor 
Sextant Avionique. 


Full Format Printer for the Airbus 
A330 and A340 


The full format printer, as envisioned for use on A330 
and A340 commercial transport aircraft, has to comply 
with a high-performance standard level. Primarily 
located in the cockpit, the full format printer provides 


for high-speed and high-quality printing capacities, 
while achieving a low-noise level and a high operational 
reliability. 

The full format printer communicates with multiple 
onboard systems such as the flight management sys- 
tem, maintenance system, ACARS and aircraft con- 
dition and monitoring systems. It has to be able to 
process large quantities and various types of data. With 
a view to future applications such as the airborne elec- 
tronic library system, the full format printer features a 
graphic capability associated with a high-speed 
data-link. 


Status 
In production for the Airbus A330 and A340. 


Contractor 
Sextant Avionique. 


Full Format Printer for the 
Boeing 777 


The full format printer for the Boeing 777 is based on 
thermal printing technology and is developed in 


Aircraft Condition Monitoring 
System 


The Aircraft Condition Monitoring System (ACMS) has 
been designed for the acquisition of aircraft parameters 
in accordance with the latest airworthiness regulatory 
agency requirements. It processes engine, APU and air- 
craft monitoring, airline incident and specific investi- 
gation report data and transmits this data to a digital 
flight data recorder or quick access recorder. Provision 
is also made for customised reports. The customisa- 
tion/programmation is realised through a Ground Sup- 
port Equipment (GSE); software is PC-compatible. The 
system interfaces with ACARS, multifunction control 
display unit or CDU, onboard printer, data loader and 
centralised fault display system. 


Status 

In aircraft such as the Airbus A320, A330 and A340 and 
Boeing 747-400 the ACMS is a two-box configuration, 
with separate flight data acquisition unit and data man- 
agement unit. These two boxes are combined into a 


single unit in the Airbus A300-600 and A310, Boeing 
737, 757 and 767, McDonnell Douglas MD-87, -88 and 
-90 and the ATR 42 and 72. 


Contractor 
SFIM Industries. 


UPDATED 


Damien 6-UAM Modular Mixed 
Acquisition Unit 


The Damien 6-UAM system is designed for the acqui- 
sition of all types of analogue and digital parameters 
and may be used in combat aircraft, civil aircraft, heli- 
copters, ships and land vehicles. It is available in sev- 
eral configurations either as a centralised stand-alone 
acquisition unit, a decentralised system comprising 
several units and managed by one of these units, a 
decentralised acquisition system comprising several 
units managed by a central control unit. 


co-operation with Summit Avionics. It features full 
graphics capability and interfaces with major onboard 
systems including the Aircraft Information Manage- 
ment System (AIMS) and the Electronic Library System 
(ELS). 

Featuring 300 DPI resolution for quality equal to a 
laser printer, the full format printer handles a wide 
variety of texts and complex diagrams, making it an 
important link in the onboard data management chain. 

The full format printer will be installed on the central 
pedestal of the Boeing 777, behind the throttles. 


Status 
In production for the Boeing 777. 


Contractor 
Sextant Avionique. 


Damien 6-UAM is a modular system with a growth 
capability which is suitable for both large and small sys- 
tems. It features a wide selection of inputs and outputs, 
with the analogue parameters grouped and segregated 
from digital parameters. Programming is by means of a 
plug-in module. 

A Damien 6-UAM unit consists of an assembly of 
mechanical sections, into which printed circuit boards 
are plugged. Input/output data is fed through a single 
connector located on the front of each section. Sec- 
tions are interconnected by a variable length flex back- 
ground circuit fixed to the rear of each section. A 
section measures 175 x 90 x 15.5mm and weighs 
about 0.3 kg. The dimensions of a Damien 6-UAM are 
governed by the number of sections, not exceeding 26. 
The 28 V DC power supply is fed to the central part of 
the unit. 


Contractor 
SFIM Industries. 


VERIFIED 


ED 3333 Data Acquisition Unit 


For military aircraft applications, the ED 3333 is 
intended to acquire flight parameters; it automatically 
increases the flight number recorded at the beginning 
of each flight. The system monitors the performance of 
sensors and transducers and signals a warning in the 
event of a failure and transmits data to the crash 
recorder. 


Specifications 
Dimensions: % ATR short 
Weight: 3 kg 

Power: 28 VA 


Status 
In production. 


Contractor 
SFIM Industries. 
VERIFIED 


ED 34XX Data Acquisition and 
Processing Unit 


The ED 34XX has been designed for installations with 
weight or space constraints. It accepts the mandatory 
crash parameters, meets the requirements of ARINC 
573 and can also take additional digital inputs from 
ARINC 429 databuses. After processing, information is 
transferred to a crash protected recorder. The system 
can be expanded by adding a microprocessor and 
associated electronics to the same box to monitor 
engine and flight parameters. A printer and quick 
access recorder may be connected to _ store 
maintenance data. 

The system can store data for between 50 and 100 
flights. Information can be replayed on the ground 
through a low-cost commercial microcomputer system 
such as an IBM or Apple PC. 


Specifications 
Dimensions: % ATR short 
Weight: 4.2 kg 

Power: 30 VA 


Status 
In production for the ATR 42 and ATR 72. 


Contractor 
SFIM Industries. 
VERIFIED 


ED 41XX/ED, 44XX/ED, 45XX/ED, 
47XX Data Acquisition Units/Data 


Management Units 

The ED 41XX/ED, 44XX/ED, 45XX/ED and 47XX are 
designed for the new-generation transports with digital 
avionics and electronic flight deck displays and are 
contained in ARINC 600 housing. They are designed as 
an expansible system by adding electronic boards. Sev- 
eral configurations are available: the basic FDAU for 
DFDR/QAR data supply; the expanded Data Manage- 
ment Unit (DMU) version for engine monitoring with 
basic engine trend monitoring reports; the expanded 
DMU with enhanced report monitoring for engine/APU 
monitoring, aircraft performance, environment reports, 
autoland performance as well as additional program- 
mable reports; the expanded version with either solid- 
state memory for crew proficiency and flight data stor- 
age or with integrated and removable PCMCIA drive for 
flight data storage equivalent to external recorder. 

All those units can be connected to a quick access 
recorder, cockpit printer, portable or onboard data 
loader, flight deck display (MCDU/CDU) and ACARS 
Management Unit for transmission of data to and from 
the ground. 


Specifications 
Dimensions: 

3 MCU for DMU 

6 MCU for DFDAMU 
Weight: 4.5-8.5 kg (max) 
Power: 40-85 W (max) 


Status 
In production for Airbus, Boeing and McDonnell 
Douglas commercial aircraft. 


Contractor 
SFIM Industries. 


UPDATED 


ED 43XXXX Flight Data Interface 
Unit 


The ED 43XXxXX unit is intended to acquire the aircraft 
parameters and deliver a PCM message to the DFDR 
and QAR on A320, A330 and A340 aircraft. 

It also interfaces with the onboard SSFDR mainten- 
ance system. 
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Specifications 
Dimensions: 2 MCU 
Weight: 3.7 kg 
Power: 40 VA 


Status 
In production for Airbus A319, A320, A321, A330 and 
A340 aircraft. 


Contractor 
SFIM Industries. 


UPDATED 


Socrate/Saturne Data Acquisition 
Systems 


Socrate is an acquisition subsystem of the Damien 6 
family (see earlier item) designed to be installed on the 
top of a helicopter rotor in order to acquire parameters 
from rotor blades, especially strain gauges and tem- 
peratures, and to transmit up to 196 parameters on 
databuses through a slip-ring to the cabin. The 
equipment is powered through the slip-ring. 

Saturne has the same function as Socrate, with a ring 
shape to allow the use of a mast-mounted sight on the 
helicopter. The acquisition capability is up to 128 par- 
ameters and the slip-ring system is included in the 
equipment. 

In addition, the equipment can deliver the angular 
position of the rotor in order to correlate the position of 
blades with the values of parameters. 


Specifications 

Dimensions: 

(Socrate) 104 x 330 mm diameter 
(Saturne) 220 x 440 mm external diameter 
260 mm internal diameter 

Weight: 

(Socrate) 10 kg 

(Saturne) 30 kg 


Status 
In production for Eurocopter Tiger helicopters. 


Contractor 
SFIM Industries. 


VERIFIED 


CF 368C CCD Colour Camera 


The CF 368C onboard colour video camera is designed 
for use with a HUD. It is equipped with a high-resolution 
and high-sensitivity CCD HAD matrix sensor. The 
camera operates to the PAL standard. 


Specifications 

Dimensions: 125 x 92.5 x 81.5 mm 

Weight: 0.88 kg 

Power supply: 28 V DC, <10 W 

Field of view: 24° (horizontal) x 18° (vertical) 
Pixels: 752 (horizontal) x 582 (vertical) 

Definition: >400 points per line, >350 line vertically 


Contractor 
SFIM ODS. 


UPDATED 


CF 369C CCD Colour Camera 


The CF 369C onboard colour video camera is designed 
for use with a HUD. It is equipped with a high-resolution 
and high-sensitivity CCD HAD matrix sensor and 
operates on PAL or Y/C standards. 


Specifications 

Dimensions: 

(camera head) 40 x 60 x 65 mm 

(electronic control unit) 125 x 66 x 81.5 mm 


Weight: 

(camera head) 0.2 kg 

(electronic control unit) 0.88 kg 

Power supply: 28 V DC, <10 W 

Field of view: 24° (horizontal) x 18° (vertical) 
Pixels: 752 (horizontal) x 582 (vertical) 

Definition: >400 points per line, >350 lines vertically 


Contractor 
SFIM ODS. 
UPDATED 


CF 370 CCD Colour Camera 


The CF 370 CCD colour camera is a dual unit equipped 
with a high-resolution and high-sensitivity CCD HAD 
matrix sensor. It is available in PAL or Y/C standards. 


Specifications 

Dimensions: 

(electronics unit) 164 x 92 x 78 mm 

(video sensor head) 50 mm length x 20 mm diameter 
Weight: 

(electronics unit) 0.98 kg 

(video sensor head) 0.1 kg 

Power supply: 28 V DC, <10 W 

Temperature range: —10 to +60°C 

Pixels: 752 x 582 


Contractor 
SFIM ODS. 
UPDATED 


CF 371 CCD Colour Camera 


The CF 371 onboard colour video camera is designed 
for use with a HUD. It is equipped with a high-resolution 
and high-sensitivity CCD HAD matrix sensor and 
operates on PAL or Y/L standard specifications. 


Specifications 

Dimensions: 

(camera head) 31 x 53 x 60 mm 
(electronic control unit) 150 x 80 x 100 mm 


Contractor 
SFIM ODS. 

NEW ENTRY 
CF 372 CCD Colour Camera 


The CF 372 camera is a CF 371 camera with a mul- 
tiplexing board allowing a temporal multiplexing of four 
videos. 


Contractor 
SFIM ODS. 
NEW ENTRY 


EVS 901 Videotape Recorder 


The EVS 901 videotape recorder is used for storage 
and video restoration in harsh environments. It is 
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equipped with a Hi 8 deck and features both CCIR-PAL 
and Y/C standards. 


Specifications 

Dimensions: 162.5 x 109 x 192.5 mm 
Weight: 2.8 kg 

Power supply: 28 V DC, 20 W 
Temperature range: —5 to +55°C 


Contractor 
SFIM ODS. 
UPDATED 


EVS 905 Videotape Recorder 


The EVS 905 videotape recorder is a EVS 901 with a 
RGB video input. 


Contractor 
SFIM ODS. 


NEW ENTRY 


AA8-123 Head-Up Display Camera 


The AA8-123 is a single module head-up display cam- 
era which is used in conjunction with the VE-120 CRT 
display on the Super Etendard. 


Specifications 

Dimensions: 146.5 x 110 x 65 mm 
Weight: 1.13 kg 

Capacity: 9 m of standard film 
Frame format: 10.4 x 7.5 mm 
Framing rate: 16 frames/s 
Running time: 70s 


Status 
No longer in production. In service with the Super 
Etendard. 


Contractor 
Thomson-CSF Optronique. 


UPDATED 


AA8-130 Gunsight Recorder 


The AA8-130 gunsight camera consists of three parts: 
an optical camera, photocell unit for automatic iris con- 
trol and control unit. It has a large magazine, two film 
speeds and can be fitted with a choice of two peri- 
scopes (with focal lengths of 32 and 50 mm) for instal- 
lations where the camera cannot directly see the 
outside world. 


Specifications 

Dimensions: 165 x 110 x 70 mm 
Weight: 1.6 kg 

Capacity: 22.5 mm x 16 mm film 
Frame size: 10.4 x 7.5 mm 

Rate: 5 and 16 frames/s 

Film duration: 70 s 

Firing marker: cannon, machine guns 
Over-run timer: 0, 5, 30, 60s 


Status 
No longer in production. In service with the Sepecat 
Jaguar and Dassault Mirage F1C. 


Contractor 
Thomson-CSF Optronique. 


UPDATED 


OEV 301 Magnetic Tape Recorder 


The OEV 301 is a standard. 8mm magnetic tape 
recorder. Its compact design enables it to be installed 
on fixed-wing aircraft and helicopters and allows 
recording and distribution of monochrome and colour 
visual or audio information. 


Specifications 

Weight: 2.7 kg 

Power supply: 28 V 
Consumption: 10 W 
Standard: CCIR PAL 625 lines 
EIA NTSC 525-750 lines 
Signal/noise ratio: >47 dB 


Status 
In service. 


Contractor 
Thomson-CSF Optronique. 


UPDATED 


Po 


A Thomson-CSF Optronique CCD video camera installed in a Mirage 2000 for mission recording 


OTA 204 Video Camera 


The OTA 204 is a compact monochrome CCD video 
camera designed for the head-up displays of fixed-wing 
aircraft and helicopters. It is used in conjunction with an 
airborne magnetic tape recorder to record HUD 
symbology and the view of the outside world. 


Specifications 

Dimensions: 120 x 94 x 113 mm 
Weight: 0.5 kg 

Type: CCD array, 600 x 576 pixels 
Spectral response: 0.4-1.0 m 
Focal length: 16 mm 


Status 
In production and service. 


Contractor 
Thomson-CSF Optronique. 


UPDATED 


OTA 1320 CCD Camera 


The OTA 1320 CCD camera has been selected to equip 
the Rafale for the new generation of holographic 
sighting systems designed by Sextant Avionique. 


Contractor 
Thomson-CSF Optronique. 


UPDATED 


Video Recording Systems 


Mission sight recording is accomplished by a system 
consisting of an OTA 204 monochrome or OTA 300 col- 
our video camera and an OEV 301 onboard magnetic 
tape recorder. The CCD video camera replaces the ear- 
lier AA8-400 film camera. A two-unit version of the video 
recording system has been developed for the holo- 
graphic HUDs of future combat aircraft, sights used on 
present and new-generation helicopters and sights on 
the gyrostabilised turrets of future tanks. 


Status 

The OTA 208 video camera and the OEV 301 magnetic 
tape recorder are fitted on upgrade French Navy Super 
Etendard aircraft. 


Contractor 
Thomson-CSF Optronique. 


UPDATED 


The Thomson-CSF Optronique video recording system showing (left) the OTA 208 video camera and 
(right) the OEV 301 magnetic tape recorder 


Airborne Video Data Acquisition 
System 


The Airborne Video Data Acquisition System (AVDAS) 
is designed for observation and surveillance missions, 
as well as to support training and debriefing. All aspects 
of critical situations can be recorded, stored and evalu- 
ated. Data recorded on the crash-protected airborne 
video recorder include navigation, radar FLIR, inside 
and outside scene and audio information. All infor- 
mation is converted into a video signal, so that standard 
tapes and ground replay equipment can be used. 


Status 
AVDAS is on Tornado aircraft and is used in helicopters 
for test and evaluation purposes. 


Contractor 
Bavaria Keytronic Technologie GmbH. 


UPDATED 


GERMANY 


Display Video Recording System 


The Display Video Recording System (DVRS) has been 
designed by Bavaria Keytronic Technologie for the Ger- 
man Air Force Tornado ECR and is pin-to-pin and 
mounting compatible with all versions of the Tornado 
IDS. It is also suitable for army, navy and commercial 
applications. The system can handle up to seven video 
inputs with a bandwidth of 9 MHz each, plus audio 
channels, event and weapon release markers, data- 
buses, radar and FLIR. 

The system consists of a HUD camera, electronics 
unit, videotape recorder with 90 minutes’ recording 
tape and control panel. 

The HUD camera consists of the video sensor head 
with optical components and CCD video colour sensor 
module, and an electronics assembly consisting of 
power supplies, control logic, BIT circuitry and video 
amplifiers. HUD symbology is combined with the pic- 
ture of the outside world and transmitted in colour PAL 
format via the multiplexing unit to the VTR. 


The display video recording system for the Tornado ECR showing the HUD camera (top left), videotape 
recorder (top right), electronics unit (bottom left) and contro! panel (bottom right) 
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The electronics unit consists of an analogue-to- 
digital converter unit, multiplex circuitry, microproces- 
sor, control BIT circuitry and power supplies. 

The AR 250 MM-R videotape recorder, based on the 
TEAC V 250 AB-R, is a compact airborne video cassette 
recorder which uses miniature %in tape video cas- 
settes. This recorder can be replaced by a TEAC V 80 
recorder. The microprocessor-controlled panel gives 
the operator complete up-to-date information on the 
system, including remaining recording time. The con- 
trol panel consists of the mode selection switch, video 
input, selection control, alphanumeric display and 
amplifiers. 

The system provides 90 minutes’ recording time on 
each cassette which can be changed easily during 
flight. 


Specifications 

Dimensions: 

(HUD camera) 190 x 45 x 210 mm 
(electronics unit) 120 x 325 x 170 mm 
(videotape recorder) 107 x 139 x 156 mm 
(control panel) 55 x 145 x 127 mm 


Status 
In service in German and Italian Air Force Tornado ECR 
aircraft. 


Contractor 
Bavaria Keytronic Technologie GmbH. 
UPDATED 


Flight Safety Recording System 


The Flight Safety Recording System (FSRS) provides 
information for analysis of accidents and severe 
crashes, training of pilots, flight attendants and ground 
crew and surveillance of passenger and cargo compart- 
ments and exterior equipment. It consists of cameras, 
an electronic control unit and a Hi 8 format crash 
protected video recorder. 

The cameras may be black and white or colour cam- 
eras installed inside or outside the aircraft. The cam- 
eras may be installed in the cockpit to record 
instruments and actions, in the passenger/cargo com- 
partment to observe and record the situation and out- 
side the aircraft to observe and record equipment and 
the outside world. They may be designed for low-light 
level operation, with infra-red illlumination. The elec- 
tronic control unit multiplexes all video signals, controls 
the recording, and has an optional interface to GPS and 
aircraft buses to record navigation and other aircraft 
data. The crash protected video recorder is an ARINC 
404A % ATR short unit which provides recording of the 
last two hours and is qualified for MIL-STD-461 and 
TSO C51A environmental conditions. 


Status 

FSRS is designed for installation in helicopters and 
fixed-wing aircraft and can be tailored to different 
applications or customer requirements. 


Contractor 
Bavaria Keytronic Technologie GmbH. 
VERIFIED 


DATaRec-A4 Acoustic Recording 
System 


The DATaRec-A4 is a complete portable four-channel 
acoustic/analogue recording system. The system pro- 
vides connectors, preamplifiers and power supplies for 
Bruel and Kjaer microphones. With 24-bit digital signal 
processing and filtering, exceptional phase error speci- 
fication allows accurate correlation of data between 
channels. Weighting filters can be selected and, with 
pre-emphasis, the dynamic range will be extended to 
130 dB. 

A front panel LCD provides bar graph and engineer- 
ing units displays of input/output voltage, power and 
spectra. The IRIG generator/decoder allows synchron- 
isation to the internal or external IRIG source, 


accurately time-stamping all data. Additional data 
that may be recorded includes voice, RS-232 and 
opto-coupled revolutions-per-minute and speed data. 

With eight different channel configurations, a pat- 
ented self-calibration system, rugged but lightweight 
chassis and battery operation, the A4 may be used 
wherever portability is of importance. 


Specifications 

Dimensions: 270 x 88 x 265 mm 

Weight: 6 kg (including battery) 

Power supply: battery-operated for up to 2h 
10-36 V DC or 100-240 V AC (with adaptor) 


Contractor 
Josef Heim KG. 


DATaRec-A16 Analogue 
Recording System 


The DATaRec-A16 is a comprehensive analogue 
recording system, expandable from 16 to 80 channels. 
Internal signal conditioning modules allow direct con- 
nection of common transducers. With all channels sam- 
pled simultaneously, 24-bit digital signal processing 
and filtering, exceptional phase error and dynamic 
specifications are achieved. The large dynamic range 
leads to extremely low harmonic distortion and noise 
levels. 

A quick-look facility for all input and output signals 
can display minimum, maximum and mean levels. 

The IRIG generator/decoder allows accurate time- 
stamping of all data, using internal or external time 
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sources. Additional data that may be recorded includes 
voice, RS-232 and opto-coupled revolutions-per-minute 
and speed data. 

With 51 different channel configurations, patented 
self-calibration system and a rugged but lightweight 
chassis, the A16 can be used in a wide variety of 
applications. 


Specifications 

Dimensions: 325 x 133 x 320 mm 

Weight: 12 kg 

Power supply: 10-36 V DC or 100-240 V AC, 50 W 


Contractor 
Josef Heim KG. 


DATaRec-D3 Digital Recording 
System 


The DATaRec-D3 is a versatile digital recording system 
for PCM, MIL-STD-1553 and RS-422 data systems. An 
optional PCM merger card allows four independent 
PCM streams to be recorded. The IRIG generator/ 
decoder provides accurate time-stamping of all data 
using internal or external time sources. 

The MIL-STD-1553 interface card permits a dual- 
redundant 1553 bus to be recorded. The clock, either 
internal or external with 1 ws accuracy, allows the RT 
response and inter-message gap times to be measured 
and the 1553 stream to be accurately replayed. 

Additional data that may be recorded includes voice, 
RS-232 and opto-coupled revolutions-per-minute and 
speed. Memory buffers allow bursts of higher rate data 
to be recorded or the three-hour record time to be 
significantly extended. 

The use of rugged but lightweight chassis and univer- 
sal auto-sensing power supplies allow the D3 to be 
used in a wide variety of applications. 


Specifications 

Dimensions: 270 x 88 x 230 mm 

Weight: 4.2 kg 

Power supply: 10-36 V DC or 100-240V AC (via 
adaptor), 25 W 


Contractor 
Josef Heim KG. 


DATaRec-D4 Digital Recording 
System 


The DATaRec-D4 contains an IRIG-B time code gener- 
ator and decoder. This locks to an external source or 
can be used as the source for equipment external to the 
D4. The time is maintained by battery back-up. The 
IRIG-B time code is reconstructed during replay. 

The D4 will store different configurations in non- 
volatile memory. One of these, the default configur- 
ation, is loaded when power is applied to the D4. This 
configuration includes the mechanical status of the 
tape drive. The recorder may therefore be installed in 
inaccessible locations and recording is made and 
ended simply by operating a 28 V power switch. There 


are simple remote-control function switches for play, 
record, stop, rewind and fast forward. 

There are many useful accessories for the D4, such 
as a hand-held remote-control unit and a cockpit 
mounting remote control with sunlight readable LED 
display and simple control for the pilot’s use. The D4 
has a large amount of recording capacity. This allows 
the recording and playback of event markers, voice 
commentary, RS-232 data and revolutions-per-minute 
pulse input. Up to 32 thermocouple, or low-frequency 
analogue, signals may be recorded at the same time as 
the main PCM stream or MIL-STD-1553 data, via the 
RS-232 input, by connecting an optional T32 system. 

The D4 is of modular construction, which provides 
for easy upgrade or modification. For example, an 
additional MIL-STD-1553 recording interface or replay 
module may be incorporated. There are five free slots 
and all optional interface boards can be mixed up to the 
sum bit rate of 4 Mbits/s. 

The D4 operates from power supplies in the range 
20-36 V DC and will operate without errors even when 
subjected to intermittent power failures in the region of 
50 ms. There is also an accumulator option which 
saves all data during a power interruption of more than 
50 ms. It is easily installed in an interface slot, like an 
interface card. 

The construction of the D4 is extremely robust but 
lightweight and is designed for aerospace and auto- 
mative applications. The tape drive is mounted on 
built-in vibration isolators and these allow error free 
operation under vibration up to MIL-STD-810C of 5g 
and 10 g acceleration. 


Specifications 

Dimensions: 124 x 180 x 260 mm 
(cassette) 73 x 54 x 10.5 mm 

Weight: 6 kg 

Power supply: 20-36 V DC, 30 W (max) 
Temperature range: -10 to +60°C 


Status 
Selected for the Royal Navy Westland Lynx Mk8& 
helicopter. 


Contractor 
Josef Heim KG. 


DATaRec-E8 Digital Cassette 
Tape Recording System 


The DATaRec-E8 is an eight-channel PCM recorder. 
Data is recorded on a 3.8 mm wide magnetic tape using 
the helical scan recording system. Digital Audio Tape 
(DAT) cartridges and drives are used for the storage of 
data. An efficient error-correction process provides 
data security for the system. 

Incorporating the input/output filters and the cas- 
sette drive, the eight-channel PCM electronics com- 
prise a compact unit. The inputs and outputs are 
connected to BNC jacks without intermediate adaptor. 
The number of channels can be selected to one, two, 
four or eight. Signal bandwidth is 5 kHz for each chan- 
nel with eight-channel operation. Input and output 
filters can be dispensed with in many applications. 


All analogue channels are sampled at the same time. 
The unit incorporates eight analogue/digital and eight 
digital/analogue converters with a resolution of 14 bits. 

In additon to data, date and time are recorded con- 
tinuously. A voice channel for recording comments is 
also provided. A built-in loudspeaker allows the voice 
recording to be replayed. A headphone connection and 
line output are provided. A standard IRIG-B time code 
can be recorded instead of voice recording. Index 
marks which were set automatically or manually during 
recording can be searched at high speed during replay. 

The DATaRec-E8 magnetic tape system is especially 
suitable for mobile use. Small dimensions and low 
power consumption are important features. The units 
operate correctly even in vibration of up to 5 g. Three 
alternative power supply sources allow universal use. 
The 6V, 1.8 Ah storage battery permits the PCM to 
operate for two hours. A DC voltage adaptor or a mains 
adaptor can be used instead of the storage battery. 
Voltage range is from 10 to 30 V. 


Specifications 

Dimensions: 235 x 92 x 176 mm 
Weight: 2.8 kg 

Power supply: 6 V, 1.8 Ah battery 
10-30 V DC 


Contractor 
Josef Heim KG. 


OptoRec Q1 and Q2 Quick 
Access Recorders 


The OptoRec Q1 and Q2 quick access recorders are 
based on Motorola 56001 DSPs. The Q1 includes a 
VGA module and only a keyboard and monitor need to 
be connected to make the recorder act as a PC. The Q2 
uses a 96001 CPU, running at 33 MHz, and can be con- 
nected to a PC via the RS-232 port. Both recorders 
provide a standard Centronics port for a printer. 

The Q1 and Q2 will record ARINC 573 and 575, with 
options that allow multiple ARINC 429 and analogue 
data streams to be recorded simultaneously. An intelli- 
gent data decoder unit automatically detects and 
decodes the different data types. A clock with battery 
back-up provides accurate date and time annotation on 
the recordings. An ASCII character stream can be 
recorded at up to 9600 baud for report writing. Status 
and error conditions are indicated via a 12 digit front- 
panel LED display. 

The standard recording medium is 3.5 in optical disk 
conforming to ISO/CD 10090, with an option for a DAT 
streamer. The disk allows up to 43 hours record time at 
512 words/s and all data is recorded in DOS format 
files. The disk may be removed and read by any stan- 
dard 3.5 in DOS-compatible optical drive. The Q1 also 
has an option for a hard disk drive. 

Data to be recorded is buffered via a 128 kbyte non- 
volatile RAM and reliable recording is achieved even 
when subjected to power failures up to several sec- 
onds. Up to 16 Mbyte of memory is allocated separately 
for retaining application, or mission, specific programs. 


Contractor 
Josef Heim KG. 


Flight Control Data Concentrator 


The Flight Control Data Concentrator (FCDC) is part of 
the flight control system of the Airbus Industrie A320 
and A321 aircraft. Its main functions are to validate, 
concentrate and store in-flight status and failure data of 
the flight control system. The electrical interfaces are a 
number of ARINC 429 and discrete inputs and outputs. 
Outline and mounting are in accordance with ARINC 
600. 


Specifications 

Dimensions: 2 MCU 

Weight: 3.4 kg 

Power supply: 28 V DC, 16 W 

Interfaces: 

(input/output) ARINC 429, SGS and SAV discrete 
(input) DC analogue 

Reliability: >18,000 h MTBF 


Status 

In production. The FCDC entered operational service in 
1988 on board the A320, which is equipped with a dual 
FCDC installation. It is also in service on the A321. 


Contractor 
LITEF GmbH. 


_————— eee eee eee 


Colour HUD Camera 


The colour HUD camera is a high-sensitivity, wide 
dynamic range, high-resolution camera which is 
mounted on a HUD to record head-up display sym- 
bology and views of the real world. It incorporates a 
Ya in CCD. Output is in NTSC, PAL or S-VHS formats. 


Specifications 
Weight: 0.25 kg 
Power supply: 12 V DC, 500 mA 


ISRAEL 


Resolution: 

460 x 400 (NTSC) 

450 x 450 (PAL) 

Pixels: 

768 x 494 (NTSC) 

752 x 582 (PAL) 

Shutter speeds: 1/60 to 1/10,000 s 


Status 
Fitted to the El-Op 982/3 HUD. 
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Contractor 
El-Op Electro-Optics Industries Ltd. 
VERIFIED 


Autonomous Combat Manoeuvres 
Evaluation System 


The Autonomous Combat manoeuvres Evaluation 
(ACE) system is a flight training debriefing system 
aimed mainly at multiparticipant training. The develop- 
ment of ACE is the direct outcome of an operational 
need for a squadron level replacement for the current 
Air Combat Manoeuvring Instrumentation (ACMI) 
ranges. 

ACE, unlike ACMI, is not ground range dependent 
and this enables debriefing of any kind of flight 
executed anywhere, without the need for external pods 
or telemetry. It is installed internally on each aircraft. 
Installation is simple and no software or cockpit 
changes are required for aircraft equipped with a MIL- 
STD-1553 databus. The ground debriefing station is 
based on commercial hardware and is designed to be 
used at squadron level on a daily basis. 

Aircraft flight data required to reconstruct 
manoeuvres and the operation of the avionics system is 
recorded independently on board each aircraft by the 
ACE flight monitor unit on the aircraft’s VTR. The use of 
a C/A or P code GPS as an integral part of the ACE 


The Rada ACE installed on an F-16 aircraft 


airborne system provides position accuracy and 
synchronisation, without being limited to a specific 
antenna range and telemetry. After landing, the cas- 
settes of all the participants, containing the digital data 
and video and audio playbacks, are processed on a 
ground debriefing station from which a unified display 
file is produced and displayed graphically. Synchron- 
ised HUD video playback and audio complement and 
complete the debriefing material. 


Specifications 

Dimensions: 45 x 165 x 300 mm 
Weight: 1.27 kg 

Power supply: 28 V DC 


Status 

Ordered by the Israeli Air Force for F-16 aircraft with an 
option for F-15 and F-4 2000 aircraft, to become the 
standard fit on all IAF fighters. 


Contractor 
Rada Electronic Industries Ltd. 


VERIFIED 


Flight Monitoring System 


The Flight Monitoring System (FMS) is an airborne data 
acquisition system designed to perform the two major 
tasks of fatigue data processing and recording and Air 
Combat Manoeuvring Instrumentation (ACMI). In 
addition, the open architecture and large storage 
capacity of the FMS enable it to be used as an onboard 
integral flight test instrumentation kit. 

The fatigue recorder consists of airframe fatigue 
recording and engine fatigue recording. In airframe 
fatigue recording, the FMS monitors and records a set 
of strain gauges and multiplexer bus flight data par- 
ameters, which are stored on a solid-state memory cas- 
sette. The data is downloaded into a ground station in 
which the aircraft fatigue index is calculated. In engine 
fatigue recording, the FMS monitors engine par- 
ameters via the F-100 Digital Electronic Engine Control- 
ler (DEEC) and counts and records engine cycles from 
which engine fatigue data is extracted. Monitoring the 
DEEC enables the FMS to detect and record engine 


parameters during engine fault occurrences. This 
optional feature already exists in the DEEC. However, 
centralising this information in the FMS cassette may 
be an advantage. 

In Autonomous Combat Evaluation (ACE), the FMS 
monitors selected multiplexer bus and DEEC par- 
ameters and records them on a video cassette 
recorder. The cassettes are replayed on the ACE 
ground station, providing an ACMI debriefing for 
multi-aircraft formations. 

The FMS open architecture makes it suitable for use 
as an onboard instrumentation kit. Programmable 
selected flight-test data may be recorded on the 
system’s solid-state memory cassette and on the VIR 
cassette, which makes it an efficient and flexible tool for 
flight test programmes. 

Monitoring the multiplexer bus enables the FMS to 
record maintenance fault lists when they appear on the 
bus. 

The FMS consists of a Flight Monitoring Unit (FMU), 
Data Recording Cartridge (DRC) and Video Tape 
Recorder (VTR). Ground equipment for debriefing 
purposes is also associated with the FMS. 

The FMU performs processing of the aircraft video 
signal, originally connected to the VCR, by integrating it 
with the ACE and flight test data; transfer of the com- 
bined video signal to the VCR, retaining its original vis- 
ual data in addition to new information; monitoring of 
the aircraft strains by continuous measurement of the 
strain-gauge sensors; acquisition of engine data 
through a serial measurement channel connected to 
the DEEC; acquisition of multiplexer bus data through 
its interface, and monitoring of the fuel quantity by 
continuous measurement of the applicable signals. 

The DRC stores all the data sent from the FMU. It is 
based on non-volatile solid-state memory modules. The 
DRC is used for the transfer of all the data acquired dur- 
ing flights to the ground station for further processing 
and. analysis. 

The VTR cassette is used to store selected flight data 
and engine parameters for post-mission debriefing or 
flight test analysis. 


Contractor 
Rada Electronic Industries Ltd. 


VERIFIED 


Crash/Maintenance Recorder for 
the Tornado 


Alenia has developed the Crash/Maintenance 
Recorder System (CMRS) selected for the Tornado. 
The Tornado CMRS includes onboard and ground- 
based equipment for the collection, management and 
recording of flight data and subsequent computation 
and analysis. 

The Tornado CMRS is composed of an Extended 
Data Acquisition Unit (EDAU), Maintenance Recorder 
Unit (MRU), Accident Data Recorder (ADR), Mobile 
Quick-Look Facility (MQLF) and automatic ground 
station and semi-automatic test equipment. 
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The EDAU is based on an Alenia advanced MARA 
avionic computer and is used for the collection, conver- 
sion and compression of a wide range of flight signals. 

The MRU records on an easily removable cassette all 
the EDAU processed data. 

The ADR, supplied by British Aerospace, records on 
a crash-protected endless loop tape all the critical data 
for analysis in the event of an accident. 

The MQLF is employed as first line ground support to 
perform fast analysis of the flight-recorded data and to 
assess the aircraft serviceability status. 

The CMRS has crash recording time of up to two 
hours and a maintenance recording time of three to 
nine hours depending on the mission profile. The 


system records up to 125 maintenance parameters, of 
which up to 37 are for structural fatigue analysis and life 
computation, up to 32 are for engine low-cycle fatigue 
and up to 20 are for aircraft system monitoring. The 
CMRS has VDU, printer and plotter output devices and 
presents information in tabular or plotted form. 


Status 
In service on the Italian Air Force Tornado. 


Contractor 
Alenia Defence Systems. 
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Airborne Strain Counter 


The Airborne Strain Counter (ASC) unit is designed to 
determine the different load spectra and/or local 
stresses that arise during operation in all aircraft struc- 
tures submitted to variable loads. The unit is suitable for 
monitoring the fatigue life of complex structural 
elements where the local stresses cannot be easily 
correlated to the standard usage parameters. 

The ASC automatically accomplishes: acquisition of 
a maximum of eight parameters received from strain 
gauges or accelerometers positioned on the most sig- 
nificant points of the aircraft structure; conversion of 
the acquired data into digital form; processing of the 
data and outputting of a stress matrix; storage of the 
data in a non-volatile memory; interfacing with the 
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dedicated ground support unit to allow data transfer 
and subsequent processing; supply of power to the 
sensors; and performance of self-test to check service- 
ability of the equipment. 

The ASC features eight fully independent channels 
for acquisition, preprocessing and storage of data. 
Each channel is capable of managing the interface sig- 
nals of the associated strain gauge or accelerometer. 
Each channel amplifies the analogue signal received 
from the sensor and converts it into a digital signal 
through an A/D converter, providing information on 
number of stress cycles experienced by the structure, 
mean values of the stress for every cycle and peak-to- 
peak value of the stress for every cycle. 

Information is stored in a non-volatile memory on air- 
craft serial number, card serial number, ASC serial 


number, total number of stress cycles, status word, 
stress matrix, total number of minutes of aircraft motion 
and total number of minutes of operation in the 
presence of failures. 

An RS-422 databus is used to transfer the data stored 
from the measurement channels to the ground support 
unit. 

At system power on, each channel performs a self- 
test to check hardware and software integrity. 


Status 
In service on the Aermacchi 
Aermacchi/Alenia/Embraer AMX. 


MB-339 and the 


Contractor 
Logic SpA. 


Super SVCR V-301 Video 
Recorder 


The Super SVCR V-301 is a lightweight compact air- 
borne video recorder designed for recording signals 
from video cameras, infra-red sensors and multifunc- 
tion displays in the fighter aircraft harsh environment. It 
records on both standard VHS and Super VHS formats. 

The system provides a full three hours of recording at 
greater than 400 lines resolution in Super VHS and 240 
lines in VHS mode and has three audio channels. It 
includes high-speed forward and reverse search, visual 


JAPAN 


event marker, electronic frame indexing and compre- 
hensive BIT. Designed to meet stringent electrical, 
mechanical and environmental requirements, the V-301 
meets MIL-STD-810D and MIL-STD-461C and -462. It 
has serial and parallel interfaces and an optional digital- 
to-video converter can be connected to provide a digital 
recording capability of 1.4 Mbits/s of PCM or MIL- 
STD-1553 data. 


Specifications 
Dimensions: 114 x 212 x 345 mm 
Weight: 7.2 kg 


Status 

Selected for the Tornado GR. Mk 4 and flight test appli- 
cations on the B-1B, F-15, F-16 and F/A-18. It has also 
been selected for the flight test phase of the Eurofighter 
2000. 


Contractor 
NAC Inc. 


Crash-Protected Video Recorder 


The Crash-Protected Video Recorder (CPVR) is 
designed to provide a record of the glass cockpit data 
presented to the flight crew. This is a natural follow-on 
from the standard flight data recorder and knowledge 
gained over many years in the design and manufacture 
of crash recorders has been utilised in the design of a 
prototype CPVR. 

The Hi-8 mm video standard has been chosen as it is 
lightweight, reliable and has a bandwidth approaching 
4 MHz. The CPVR provides recording times of four 
hours for NTSC and three hours for PAL. These two 
video standards, plus RS-170, provide 400 TV lines res- 
olution. The system also has a single audio channel 
with a frequency response of from 100 Hz to 10 kHz. 

The CPVR will form part of a system utilising closed- 
circuit television cameras located in suitable positions 
both within and outside the aircraft. Camera positions 
will be chosen to provide the aircrew with real-time view- 
ing of internal and external features on a suitable dis- 
play. This follows recommendations from the UK 
Aircraft Accident Investigation Branch. The number of 
cameras will depend upon specific requirements, with 
the chosen outputs being recorded on the CPVR to 
enable in-depth analysis to be carried out. 


Specifications 

Dimensions: % ATR 

Power supply: 28 V DC, 15 W 

Environmental: MIL-STD-810D, MIL-STD-461B, 
MIL-STD-462 


Status 
Under development. 


Contractor 
TEAC Corporation. 


V-83AB-F Airborne Video Cassette 
Recorder/Reproducer 


The V-83AB-F video cassette recorder/reproducer is a 
three-deck version of the TEAC V-80. It records three 
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signals for two hours each or one signal for six hours 
and provides two hours’ playback time on each cas- 
sette. It has applications in a variety of markets includ- 
ing high-performance and commercial aircraft, RPVs, 
helicopters, test monitoring and surveillance. Use of the 
Hi-8 mm format offers the user the highest possible 
resolution, plus access to inexpensive commercially 
available playback units and video cassettes. 

A total of 400 lines of horizontal resolution and a 
signal-to-noise ratio approaching broadcast quality are 
available. Life expectancy exceeds 10,000 hours. All 
three decks are controllable from an RS-422 full-duplex 
interface or by discrete switch-closure signals which 
render the V-83AB-F compatible with control panels for 
earlier TEAC video recorders. An internal 28 V power 
supply simplifies power wiring connections to the unit. 
The recorder is fully ruggedised, equipped with an 
internal heater and designed to withstand high- 
vibration levels and temperature extremes. Total weight 
is 8.16 kg. 


Contractor 
TEAC Corporation. 


V-250 Series Videotape 
Recorders 
The V-250 Series of airborne videotape recorders are 


high-performance units designed for colour or mono- 
chrome recording on %in video cassettes. It is 


ruggedised to withstand the effects of shock, vibration, 
high g loading, altitude, explosive decompression and 
wide temperature variations. 

The V-250 AB-R has been designed as a record-only 
model for minimum size and weight. The V-250 AB-F 
both records and allows playback for in-flight and post- 
mission analysis. Both are available in 525- or 875-line 
EIA/NTSC or 625-line CCIR/PAL video formats and 
provide 60 minutes’ (EIA/NTSC) or 51 minutes’ (CCIR/ 
PAL) recording. 


Specifications 

Dimensions: 

(V-250 AB-R) 107 x 139 x 156.5 mm 
(V-250 AB-F) 192 x 107 x 156.5 mm 
Weight: 

(V-250 AB-R) <3 kg 

(V-250 AB-F) <4 kg 

Power supply: 20-32 V DC unregulated 


Contractor 
TEAC Corporation. 


V-1000 AB-F Videotape Recorder 


The V-1000 AB-F videotape recorder and reproducer 
uses high-capacity % in U-matic ‘S’ video cassettes and 
is designed for recording FLIR and IR linescan displays 
and for other high-resolution recording applications. 
The rugged construction provides protection against 
shock, vibration and low pressure. 

The system is available in both 525- or 875-line EIA 
and 625-line CCIR video formats, providing recording 
times of up to 72 minutes in 525-line EIA, 60 minutes in 
875-line EIA and 69 minutes in CCIR. 


Specifications 

Dimensions: 271.8 x 166 x 367.5 mm 

Weight: <12.5 kg 

Power supply: 115 V AC, 400 Hz, single phase 


Contractor 
TEAC Corporation. 


OTA Series Cockpit Cameras 


The OTA Series is a range of cameras designed for the 
HUDs of helicopters and fixed-wing aircraft as part of a 
mission recording system. Used with an airborne mag- 
netic tape recorder, they superimpose and record HUD 
symbology on real-time video pictures together with 
flight data. The OTA cameras enable in-flight perma- 
nent recording of all the visual information received by 
the pilot from take-off to landing. The high-sensitivity 
cameras feature an automatic exposure control to 
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provide fast adjustment to sudden changes in bright- 
ness levels. An in-flight replay capability is provided 
together with display options for the co-pilot. 


Specifications 

Dimensions: 75 x 65 x 95 mm 

Weight: 0.65 kg 

Field of view: 30° horizontal x 22.5° vertical 
CCD sensor: 756 horizontal x 575 vertical pixels 
Depth of focus: 3 m to infinity 

Spectral range: 0.4-0.7 um 
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Temperature range: -15 to +70°C 
Reliability: 5,000 h MTBF 
Status 
In production and in service. 
Contractor 
Signaal USFA. 

VERIFIED 


ATM-QR3 Aircraft Integrated 
Monitoring System 


The ATM-QR3 Aircraft Integrated Monitoring System 
(AIMS) is a fully electronic cartridge system. It com- 
bines the functions of a quick access recorder, data 
acquisition unit, signal spectrum analyser and data 
management unit. The system features high reliability 
and fast data replay with random acces to data, with no 
magnetic tape or mechanical moving parts. The ATM- 
QR3 is resistant to environmental hazards such as tem- 
perature, vibration and shock. Recording times vary 
from 15 to 160 hours, depending on the cartridge size 
and data format. 

The system is easily programmed to operate with a 
variety of input devices and can record digital, ana- 
logue and discrete signals by using the optional data 
encoder. Data may be analysed on-line by using a 
laptop computer. 

The latest version of the ATM-QR3 features modular 
construction, with three types of input modules avail- 
able: digital for standardised serial signals, and ana- 
logue and binary for signals received direct from 
various sensors and special purpose modules. 

The ATM-QR3 meets the requirements of ARINC 
717, ARINC 591 and ARINC 404 and conforms to 
RTCA-DO-160B for environmental conditions. 


Contractor 
ATM Inc. 


Quick Access Recorder 


The ATM company has designed the solid-state Quick 
Access Recorder (QAR) with contactless data trans- 
mission between recorder and cartridge. This solution 
with a RAM-based removable cartridge has been devel- 
oped to give the user high-quality data recording and 
extremely fast data replay with no pins to damage, nor 
tape to be mangled. The ATM-QAR family is also easy 
and flexible to operate. Its flexibility allows a wide range 
of different applications with most major recording sys- 
tems installed onboard civil and military aircraft as well 
as helicopters and gliders. 

Programmable and able to make online analyses, the 
ATM-QAR family can display and export warning 
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signals indicating previously programmed parameter 
excendences. 

To be able to meet all customer requirements ATM 
has designed a family of recorders consisting of: ATM- 
QR2 (basic type); ATM-QR3 (modular, most sophisti- 
cated type); ATM-QR4 (modular, advanced type). 

Versatility is the main feature of the ATM-QAR family. 
In a single unit it combines the functions of: quick 
access recorder with built-in real-time clock, data acqui- 
sition unit, data management unit (programmable 
reports depending on installed options). 

Recording time depends on the cartridge size 
and data format. The table below shows examples of 
recording time for different size ATM cartridges. 
Values in the table are estimated for the most popular 
recording standards. 


Examples of recording time (hours) 


Type of Recording System 
cartridge 
ARINC 717 MSRP-64 
64 128 256 
words/s words/s words/s 

ATM-MC4/15 16 9 5 30 
ATM-MC4/47 55 28 15 100 
ATM-MC4/78 97 48 25 160 


Data replay from the cartridge is performed by the ATM- 
RD3 reader, and complete operation using a PC- 
compatible computer, takes up to 3 minutes, for 25 
flight hours (for 64 words/s transmission speed). 

The basic components include: built-in real-time 
clock, display for recorder status and online program- 
mable flight data analysis (ACMS), data output for exter- 
nal equipment, interface for entry panel, test connector 
for data monitoring and data dump. 
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ATM Inc’s QAR family 


The optional components: Depending on QAR type, 
the following optional modules are available: 
ATM-QR2: 

Optional internal modules: QR2DCx (interface operat- 
ing two ARINC 429 buses; QR2ENx (module operating 
as the simplest DAU); QR2TRx (specialised AC/DC 
power converter). 

ATM-QR3: 

Optional internal full size modules: QR3DCx (interface 
operating two ARINC 429 buses); QR3FTx (program- 
mable vibration spectrum analyser); QR3PEx (module 
operating as a DAU). 

Optional small size module: QR3ARx (ARINC 573/717 
bus interface). 

ATM-QR4: 

Optional internal full size modules: QR4DCx (interface 
operating two ARINC 429 buses); QR4PEx (module 
operating as a DAU). 

Optional small size module: QR4ARx (ARINC 573/717 
bus interface). 

Optional external modules: 

ATM-RTx allows connection to any recorder of the 
ATM-QAR family to MSRP-64 and 256 data recording 
systems. ATM-DPx analogue multiplexer, provides the 
ability to process additional input signals (not available 
for QR2). 


Specifications 

Dimensions: 317 x 57 x 193 mm 
Power supply: 115 V AC, 40 Hz, 25 W 
or 27 V DC, 20 W 


Status 

In service on the Boeing 737 and 767, Airbus A310, 
ATR 72, Ilyushin II-62M and -76 and Tupolev Tu-154M. 
Selected for the Tupolev Tu-204 and Ilyushin II-96. ATM 
has won a $250,000 contract to fit QARs to all LOT 
Polish Airlines Boeing 737 and 767 and ATR 72 aircraft. 
Also fitted to military aircraft: l-22, PZL-130TC, Su22M4, 
TS-11, and W-3 helicopter and Swift S1 gliders. 


Contractor 
ATM Inc. 


UPDATED 


Data Transfer System 


The Data Transfer System (DTS) is a modern rugge- 
dised solid-state non-volatile device that provides a cen- 
tralised storage and archiving medium for avionics 
systems. It consists of the Data Transfer Unit (DTU), that 
is fixed in the cockpit, and a Portable Data Store (PDS). 
The PDS is a removable cartridge which provides for 
the transfer of data between a mission planning centre 
and the avionics host computer and records flight and 
maintenance data for flight evaluation and analysis. 
The PDS electrical interface to the DTU takes place 
via the dual spring-loaded ejection mechanism, 
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conveying both data and power. The communication 
between the DTU and PDS is serial, with a data transfer 
rate of 150 k Baud. The PDS is inserted through a slot 
into the DTU and is not orientation sensitive. 


Specifications 

Dimensions: 165 x 126 x 52 mm 

Weight: <1.5 kg 

Interface: RS-422, RS-485, RS-232 

PDS memory: up to 4 Mbytes non-volatile RAM 
Reliability: 5,000 h MTBF 


Status 
In production. 


Contractor 
Advanced Technologies & Engineering Co (ATE). 


UPDATED 
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Health and Usage Monitoring 
Systems 


AMS Health and Usage Monitoring Systems (HUMS) 
make it easy to upgrade from a Flight Data Recorder 
(FDR) to a full FDR/HUMS/Cockpit Voice Recorder 
(CVR). The utilisation of digital flight data recorders with 
substantial storage capabilities, makes it possible to 
share the HUMS hardware with a mission planning 
facility or act as such a facility. Other design criteria 
include maximum commonality between different air- 
craft and the possibility to retrofit on in-service aircraft. 

The FDR/HUMS/CVR systems cover the full func- 
tional spectrum, including flight data recording, cockpit 
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voice recording, engine health and usage monitoring, 
performance trending, structural fatigue monitoring, 
limits and exceedance monitoring, vibration monitoring 
and data storage and transfer. 

The systems consist of a data acquisition unit, digital 
flight data recorder and data extraction computer. 

The data acquisition unit is based on the AM3000 
harsh environment avionics computer. This features 
IEEE 1296 Multibus Il, MIL-STD-1398D SEM-E modules, 
Intel 80960 MC 25 MHz CPU, MIL-STD-704D power 
supply, multiples of 16 analogue and 32 discrete 
inputs, extensive BIT capability, % ATR short ARINC 
mounting or customised packaging and convection 
cooling. 


The digital flight data recorder has a solid-state mem- 
ory array as the recording medium, crash protection in 
accordance with EUROCAE ED-55/56 and is a % ATR 
short ARINC mounting unit. 

The data extraction computer is a PC-based hard- 
ware platform which can be interfaced with the Global 
Logistics Information System. It operates in a Microsoft 
Windows-based environment and can function as a 
data transfer device as well as a powerful analysis 
station. 


Contractor 
Analysis Management & Systems (Pty) Ltd. 


GAE1200 Digital Audio Recorder 


The GAE1200 is a unit for recording and replaying 
audio signals, based on digital signal processing tech- 
niques. It uses a hard disk as its storage medium. This 
improves access time over conventional tape recorders 
and allows the user to move from one position in a 
recording to another almost instantaneously. It is thus 
ideally suited to communications EW and radio moni- 
toring applications. The GAE1200 operates either from 
its front panel or via a remote control. 

The GAE1200 may be used with a range of SCSI hard 
disk sizes, yielding differing recording times. A 
180 Mbyte hard drive gives a recording time of some 
seven hours. 


AM 841 Recording System 


The AM 841 recording system is an _all-solid-state 
computer-controlled device, designed to handle a 
great number of signals from different aircraft and 
engine analogue and digital sensors. These signals are 
accurately amplified, converted and stored in the air- 
craft. Stored information is then processed in a ground- 
based computer for quick flight-safety and mainten- 
ance actions. 

The flexibility of the recording unit permits a great 
number of different sensors to be connected to the 
device. The seven types of functions which can be 
accepted by the unit are for sensors with digital output, 
analogue AC output, analogue DC output, variable 
resistance, variable frequency, analogue synchro out- 
put and variable phase. Capacity of the AM 841 is 24 
digital channels, 12 analogue AC channels, 25 ana- 
logue DC channels, 3 variable resistance channels, 2 
variable frequency channels, 2 synchro three-phase 
channels and 12 phase-measurement channels. 

Sensor output signals are amplified to a level com- 
patible with further processing in the recording unit. All 
signals are filtered and fed to an analogue multiplexer. 
The output from the multiplexer passes either to an ana- 
logue-to-digital converter or to the databus for further 
processing in the computer. Available data is then 
stored in the solid-state memory for transfer to, and 
evaluation in, the ground computer. Five auxiliary refer- 
ence channels and integrated calibration features are 
used to meet the extremely high resolution and 
accuracy specified for the stored data. 


Specifications 

Dimensions: 165 x 200 x 400 mm 
Weight: 9 kg 

Power supply: 28 V DC, 90 W 
Temperature range: —40 to +70° 


Contractor 
CelsiusTech Electronics AB. 
VERIFIED 


The GAE1200 was designed to take advantage of the 
ability to access information almost instantaneously 
and in virtually any order. It is also a robust replacement 
for a cassette recorder. 


Specifications 

Dimensions: 132 x 360 x 122 mm 

Weight: <6 kg 

Power supply: 18-36 V DC, 36 W 

110/240 V AC, 50-40 Hz, 50 VA 
Temperature range: 0 to +55°C 
Interfaces: RS-232, parallel, transputer link 


Contractor 
Grinaker System Technologies. 


The Grinaker GAE1200 digital audio recorder 
1995 
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AMOT Engine Data Acquisition 
Unit 


The AMOT has been developed as the engine data 
acquisition recorder in the Saab JAS 39 Gripen. It 
receives signals from, and transmits them to, the air- 
craft’s MIL-STD-1553 digital databus. Analogue and 
discrete signals from the engine sensors are translated 
to be compatible with the databus, the unit also pro- 
cesses data for trend analysis and passes signals for 
the engine instruments. The unit incorporates an Intel 
8086 microprocessor. During engine start the digital 
engine controller is supplied with current; current is 
also supplied to the engine’s secondary ignition box. 
Other engine control tasks are also performed. 


Specifications 

Dimensions: 124 x 194 x 320 mm 

Weight: 6.5 kg 

Input signals: 9 DC, 6 digital/logic, 2 tachogenerator 
Output signals: 2 DC, 5 digital/logic 

Scan rate: 7.5 Hz 


Status 
In production for the Saab JAS 39 Gripen. 


Contractor 
CelsiusTech Electronics AB. 
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ANPM Engine Data Acquisition 
Unit 


The ANPM takes analogue and discrete engine par- 
ameters and passes them to the flight management 
computer and on to the flight data recorder. The signals 
can then be replayed on a ground facility. The ANPM 
communicates at a rate of 2 Hz on a serial duplex link. 


Specifications 

Dimensions: 300 x 170 x 81 mm 

Weight: 4.2 kg 

Power supply: 28 V DC, 50 W 

Input signals: 11 DC, 8 logic, 2 variable frequency 


Status 
In service. 


Contractor 
CelsiusTech Electronics AB. 
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AREG Maintenance Data 
Recorder 


AREG takes analogue and digital signals from the CK37 
central computer in the Saab AJ 37 Viggen and trans- 
fers them to a mass storage device. The AREG uses a 
full-duplex, 8+2-bit parallel link for communication. 


Specifications 

Dimensions: 165 x 200 x 400 mm 

Weight: 9.0 kg 

Power supply: 28 V DC, 90 W 

Input signals: 20 DC, 12 AC, 12 phase measurement, 
8 resistance measurement, 2 tacho, 2 synchro, 

24 digital/logic, engine number (10-bit) 


Status 
Developed for the Saab AJ 37 Viggen. No longer in 


production. 


Contractor 
CelsiusTech Electronics AB. 
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SSC Airborne Camera System 


The hand-held camera is connected to the aircraft navi- 
gation system so that time, data, position, and so on 
can be documented on each film frame. The system is 
available with Hasselblad 205TCC or Nikon F4 cameras 
and can also be combined with a video camera. 

The SSC airborne camera system can also be inte- 
grated with the SSC maritime surveillance system. The 
camera system is useful in a variety of tasks such as 
providing evidence for legal actions over oil spills and 
during fishing activities, documentation of search and 
rescue and recording of other sea surface or land 
occurrences. 

The system can be used for annotating video from 
sources such as FLIR and low-light level TV. 

The airborne camera system is designed to receive 
navigation information from systems such as GPS, 


Omega, Decca and Loran. A LED display on the Nikon 
F4 allows easy programming and status check of the 
system. 


Specifications 

Dimensions: 

(NSI) 177 x 182.3 x 300 mm 
(Hasselblad body) 195 x 250 x 300 mm 
(Nikon body) 168.5 x 138.5 x 76.5 mm 
(lens) 120 mm length x 79 mm diameter 
Weight: 

(NSI) 4.3 kg 

(Hasselblad body) 3.7 kg 

(Nikon body) 1.3 kg 

(lens) 0.9 kg 

Power supply: 22-34 V DC 

1 A (Hasselblad) 

3 A (Nikon) 
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Film: 

(Hasselblad) 70 mm 

(Nikon F4) 35 mm 

Interfaces: ARINC 429, RS-232, RS-422, analogue 
inputs 

Temperature range: 

(NSI) -40 to +85°C 

(Hasselblad) -20 to +55°C 

(Nikon) -35 to +60°C 


Contractor 
Swedish Space Corporation. 


UPDATED 


SCR 200 Flight Data/Voice 
Recorder 


The SCR 200 consists of a crash-protected accident 
data recorder and a data acquisition unit. It has been 
designed for the Tornado. The accident data recorder 
comprises a continuous single-spool tape transport 
with four recording tracks. Recording rate is 128 12-bit 
data words/s. Total recording time is 111 minutes data 
and 37 minutes voice. Audio information is recorded on 
one track simultaneously with data on the other three. 


Specifications 

Dimensions: 

(ADR) 425 x 172 x 81 mm 

(DAU) 383 x 128 x 200 mm 

Weight: 

(ADR) 7.5 kg 

(DAU) 7 kg 

Power supply: 115 V AC, 400 Hz, 25 W 
28 V DC 


Status 

In production. Over 750 systems are in service on Royal 
Air Force, Royal Saudi Air Force and Italian Air Force 
Tornado aircraft. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


VERIFIED 


SCR 300 Data/Voice Recorder 


The SCR 300 flight data recording system is designed 
for use on military aircraft where space is at a premium. 
It is believed to be the smallest and lightest tape 
combined CVR/ADR system currently available. 

The main function of the SCR 300 is the preservation 
of a flight audio and data record in the event of an acci- 
dent, but it can also be used for maintenance monitor- 
ing. The system consists of a crash-protected Accident 
Data Recorder (ADR) and a Data Acquisition Unit 
(DAU). 

The ADR is mechanically and thermally protected to 
recent FAA and CAA standards, and has provided 100 
per cent data and voice retrieval in all the accidents 
involving SCR 300-equipped rotary- and fixed-wing air- 
craft. The system comprises a continuous single-spool 
tape transport with six 30 minute tracks of information, 
with tracks assigned to audio and data as required. The 
recording rate is 128 12-bit data words/s, giving a total 
recording time of three hours. A recording rate of 256 
words/s can be achieved with minor modifications. The 
ADR is fitted with a sonar locating beacon. 

The DAU collects information from signal sources in 
a variety of digital, analogue and discrete forms, sam- 
ples each at an appropriate rate and converts them into 
a stream of serial digital data which it then transmits to 
the ADR. The number of parameters monitored 
depends on the application. A typical system has more 
than 40 digital, analogue, audio and discrete signal 
inputs. Uniquely, the DAU stores up to 64 different air- 
craft frame formats within the processor. This feature 
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greatly eases logistics in mixed aircraft fleets, where the 
single standard DAU is totally interchangeable between 
aircraft types. 


Specifications 
Dimensions: 

(ADR) 115 x 150 x 250 mm 
(DAU) 89 x 125 x 200 mm 
Weight: 

(ADR) 6 kg 

(DAU) 4 kg 

Power supply: 28 V DC, 40 W 


Status 

Available against special order and in service world- 
wide on over 200 Jaguar aircraft, Harrier, Sea Harrier, 
Hawk 60/100/200, Andover, BAC 111 and BAe 125 
fixed-wing aircraft and Chinook, Lynx, Sea King, 
Gazelle, Scout and Wessex helicopters. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


UPDATED 


SCR 500 Solid-State Cockpit 
Voice and Flight Data Recorders 


The SCR 500 combines the latest digital recording and 
flash memory techniques to provide a lightweight cost- 
effective range of Cockpit Voice Recorder/Digital Flight 
Data Recorders (CVR/DFDRs). The SCR 500 range 
complies with the latest requirements of EUROCAE 
-55/56A, the latest TSO C123/C124 for increased fire 
protection and ARINC 757/747, with recording 
duration to meet both current and future requirements. 

The SCR 500-030 and SCR 500-120 CVRs respect- 
ively have 30 and 120 minutes audio recording dur- 
ation. The combined CVR/FDRs have a range 


recording duration from 30 minutes audio/10 hours 
data to 2 hours audio/25 hours data at 64 or 128 wps 
data rates. All SCR 500 recorders have instant real-time 
audio and data playback. 


Seven variants of the SCR 500 solid-state cockpit voice and flight data recorders 


The SCR 500-1530 and SCR 500-1560 solid-state 
CVR/FDR combined recorders provide 30 minutes or 1 
hour, four-channel cockpit voice and 25 hour digital 
data. They are designed to provide a long duration 
audio/digital recorder in a single box, for large 
helicopters. 

The SCR 500-1620 solid-state CVR/FDR combined 
recorder provides a full 2 hours, four-channel cockpit 
voice and 25 hour digital data. It is designed to replace 
both CVRs and FDRs in large passenger aircraft giving 
the safety benefits of dual redundancy. 

All models can be supplied with control panels and 
an underwater beacon is fitted as standard. The audio 
provision includes four analogue channels recorded 
digitally and one digital data channel plus timebase. 
Test equipment, designed around common PC archi- 
tecture, provides Downloading/Testing and Replay of 
all the SCR 500 family of recorders. It is self-contained 
in a portable case for use both on and off the aircraft, 
using a standard cable set. 


Specifications 

Dimensions: 2 ATR short 
Weight: <7 kg for all versions 
Power supply: 115 V AC, 400 Hz 
28 V DC, 10 W (max) 


Status 
Certified to CAA ED 55/56A, and FAA TSO C123/C124, 
and compliant with TSO C123A/C124A. In production 
and in service. 

Three recorders have been ordered by FFV Avoted 
AB for installation in Finnish Frontier Guard Prima 
helicopters. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


UPDATED 


1996 
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ACCS 3200 Fatigue Monitoring 
and Computing System 


The fatigue monitoring and computing system provides 
real-time fatigue data gathering and analysis via parallel 
processing of 16 strain gauge sensor data channels. 
Real-time analysis isolates structural fatigue to individ- 
ual aircraft structures. A comprehensive ground analy- 
sis facility allows analysis of full sortie raw sensor data 
and a complex load history log by airframe, together 
with fleetwide data correlation. 


Specifications 

Dimensions: 

(fatigue monitoring computer) /% ATR rack or custom 
housing 

(raw data recorder) 83.8 x 158 x 221.2 mm 
Weight: 

(fatigue monitoring computer) 9 kg 
(programme and data transfer unit) <1 kg 
(raw data recorder) 3 kg 

Processing: 68020 20 MHz processor, 
EEPROM, 128 k SRAM, software in Ada 


640 kbyte 


Status 
Deliveries for Royal Air Force Harrier GR. Mk 7 aircraft 
complete. 


Contractor 
Computing Devices Company Ltd. 


DCR 1055/1080 Airborne Digital 
Cassette Recorders 


The DCR 1055 Super VHS airborne recorder and the 
DCR 1080 Hi-8 mm airborne recorder are both avail- 
able with a digital encoder module to facilitate the 
recording of digital data in a variety of formats. Formats 
currently available are MIL-STD-1553 and RS-422 with 
ARINC 429, SAVA, Biphase L and customer-definable 
interface available shortly. 

The single LRU has a maximum data rate of up to 
2.2 Mbits/s with a bit error rate of better than 1 in 10°°. 
An internal card set is also soon to be available for both 
the DCR 1055 and the DCR 1080. 


Specifications 

Dimensions: 117 <x 140 x 153 mm 
Weight: <3 kg 

Power supply: 28 V DC, <20 W 


Status 
Stand-alone encoder/decoder in production. The 
internal card set is in development. 


Contractor 
Computing Devices Company Ltd. 


DCR 2056 Airborne Digital 
Cassette Recorder 


The DCR 2056 is a full MIL-SPEC airborne digital rotary 
recorder/reproducer. It is able to record for almost nine 
hours at a data rate of 2.5 Mbits/s using standard E300 
VHS cassettes. The recorder incorporates Reed Solo- 
mon error correction systems and has an error rate of 
better than 1 in 108 with zero bit slip. Utilising standard 
E300 VHS cassettes, the DCR 2056 is able to store 
8.75 Gbytes of user data. 

The DCR 2056 has RS-422 or MIL-STD-1553 control 
ports with a 12-bit parallel data port. BITE aids rapid 
diagnosis to improve first line maintenance. 

Although currently configured for 2.5 Mbits, the DCR 
2056 can be configured for other specific data rates. 
For enhanced ground-based analysis, the DCR 2056 
has a ground replay unit for greater manipulation of the 
data. 


Specifications 

Dimensions: 200 x 257 x 324 mm 

Weight: 12 kg 

Power supply: 115 V AC, 400 Hz, 

150 W (max) (with heaters on), 80 W nominal 
Environmental: MIL-E-5400 

EMC: MIL-STD-461 


Status 
In development. 


Contractor 
Computing Devices Company Ltd. 


ES: 


The Computing Devices DCR 2056 airborne digital 
cassette recorder 


DCR 3000 Series Airborne Digital 
Cassette Recorders 


The DCR 3080 is the first unit in the DCR 3000 Series of 
airborne digital cassette recorder/reproducers. It is an 
8 Mbits/s recorder that uses standard Super VHS 
cassettes. 

Using a Reed Solomon error correcting system, an 
error rate of better than 1 in 10'° TWX can be achieved. 
A variable rate buffer allows the DCR to record and 
reply to data rates from 0 up to 8 Mbits/s via an RS-422 
level data I/O. Control of the DCR can be achieved 
either via an RS-422 or RS-232 control port or the inte- 
gral control and status panel mounted on the front of 
the unit. 


Specifications 

Dimensions: 200 x 257 x 324 mm 
Weight: 12 kg 

Power supply: 28 V DC, 

150 W (heaters on) 

80 W (nominal) 

Temperature range: —20 to +55°C 
Environmental: MIL-E-5400 
Vibration: MIL-STD-810D 


Status 

In production. The DCR 3080 has been selected as the 
flight instrumentation recorder for Airbus Industrie 
A330 and A340 wide-body passenger aircraft. 


Contractor 
Computing Devices Company Ltd. 


DCR 9000 Airborne Digital 
Cassette Recorder 
The DCR 9000 is an airborne digital data recorder 


specifically designed for use in the full spectrum of 
fixed-wing and rotary platforms, including fast jets. With 


The Computing Devices fatigue monitoring system 


a current rate of up to 16 Mbits/s, soon to be expanded 
to 32 Mbits/s, the DCR 9000 is compatible with the 
Metrum VLDS ground replay recorder which provides 
replay data rates of up to 32 Mbits/s. 

Bit error rates are better than 1 in 10°? and commer- 
cial standard Super VHS cassettes are utilised so as to 
provide approximately 10 Gbytes of data storage on an 
E180/T120 standard cartridge. Operating times are 
dependent on the selected data rate, but at 8 Mbits/s a 
record duration of approximately 90 minutes can be 
achieved. 

Features of the DCR 9000 include full remote control 
via RS-232 or MIL-STD-1553B bus. Data interfacing is 
either via SCSI or native interface. Customer specific 
interfaces are also available. 


Specifications 

Dimensions: 168 x 258 x 324 mm 
Weight: 12 kg 

Power supply: 28 V DC, 90 W 


Status 
In development. 


Contractor 
Computing Devices Company Ltd. 


Fatigue Monitoring and 
Computing System 


The Fatigue Monitoring and Computing System 
(FMCS) is designed to provide real-time onboard analy- 
sis of fatigue as it occurs in the aircraft structure for the 
lifetime of the aircraft. The system provides the benefits 
of increased safety, reduced maintenance and support 
costs, improved availability, increased operational life 
and timely embodiment of structural modifications. 

The FMCS onboard computer unit consists of a data 
processor, memory and optimally located structural 
sensors to capture fatigue and aircraft performance 
data. This data is processed in real time to produce 
cumulative damage profiles for each critical structural 
component. In addition, as a system option, the raw 
sensor data may be recorded to provide further 
detailed analysis. 

The fatigue and aircraft performance data can be 
fully analysed on the supporting ground station to give 
accurate assessment of the severity and the time that 
damage occurred. The ground station also has data- 
base support for individual aircraft debriefing and 
across-fleet correlation. 


Status 

First development equipments delivered. Original 
equipment and its derivatives are now finding appli- 
cation for both fixed- and rotary-wing operational load 
monitoring and health and usage monitoring 
programmes for aircraft. 


Contractor 
Computing Devices Company Ltd. 
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The programmable aircraft warnings panel has been selected for the Eurofighter 2000 


Programmable Aircraft Warnings 
Panel 


The programmable legend warnings panel offers a 
high-intensity LED display which is NVG-compatible. 
The display has programmable legends which are con- 
trollable over a dual-redundant MIL-STD-1553B avion- 
ics databus. Internal redundancy is incorporated to 
ensure continued safe operation in the event of defects 
and dedicated discrete inputs are also incorporated to 
ensure correct warning displays should the databus 
sources fail. 

Aircraft status, health and fault data received over the 
databus is categorised by the internal Ada software for 
display on a simple menu; amber and red characters 
are available, with a dedicated display area for cata- 
strophic warnings. An interface is provided to the audio 
management unit to give the aircrew co-ordinated 
visual and audible or digitised voice warnings of any 
new conditions. 


Specifications 

Dimensions: 

(display unit) 118 x 156 x 70 mm 
(electronics unit) 100 x 220 x 237 mm 
Weight: 

(display unit) 1.7 kg 

(electronics unit) 2.95 kg 

Power supply: 28 V DC, 270 W (max) 


Status 
Deliveries for the Eurofighter 2000 began in 1992. 


Contractor 
Computing Devices Company Ltd. 


UPDATED 


VCR 1053 Video Cassette 
Recorder 


The VCR 1053 is a conventional VHS transport rug- 
gedised by Computing Devices. It offers record and 
reproduce compatibility with existing VHS PAL and 
NTSC systems. 

A record time of up to five hours can be achieved 
using conventional E300 commercial VHS cassettes. A 
full MIL-SPEC power supply is fitted to the 1053 to pro- 
tect it from the spikes and surges which are common- 
place on modern airborne systems. The recorder is fully 
remotely controllable via RS-232, RS-422 and MIL- 
STD-1553 databuses and is internally, anti-vibration 
mounted. 


Specifications 

Dimensions: 145 x 245 x 330 mm 

Weight: 4.5 kg 

Power supply: 28 V DC or 115 V AC, 40-450 Hz option, 
15 W nominal to MIL-STD-704 

Temperature range: 0 to +45°C 

Environmental: MIL-E-5400 


Status 
In production. The recorder is currently in service on a 
variety of UK and French helicopters. 


Contractor 
Computing Devices Company Ltd. 


VCR 1055 Video Cassette 
Recorder 


The VCR 1055 is an S-VHS transport ruggedised by 
Computing Devices. It offers recording and repro- 
duction of high-resolution imagery to either PAL or 
NTSC standards. Fully cross-compatible with existing 
S-VHS commercial systems, the 1055 is optimised for 
recording high-definition image data. 

The recorder is able to record up to five hours of 
video using either VHS or S-VHS tapes, has internal 
anti-vibration mounts and is remotely controllable via 
RS-232, RS-422 or MIL-STD-1553 databuses. The 1055 
also offers up to four auxiliary tracks for voice 
annotation and so on. 


Specifications 

Dimensions: 185 x 245 x 330 mm 

Weight: 6 kg 

Power supply: 28 V DC or 115 V AC, 40-450 Hz option, 
15 W nominal to MIL-STD-704 

Temperature range: 0 to +45°C 

Environmental: MIL-E-5400 


Status 
In production. 


Contractor 
Computing Devices Company Ltd. 


VCR 1066 Video Cassette 
Recorder 


The VCR 1066 is a full MIL-SPEC video cassette 
recorder specifically designed for high-speed military 
aircraft and, in particular, is fitted to Tornado GR. Mk 1A 
reconnaissance aircraft of the Royal Air Force and the 
Royal Saudi Air Force, where it is used to record and 
replay high-resolution infra-red sensor information in 
flight, as part of the Cockpit Display of Infra-Red 
Reconnaissance System (CDIRRS). 

Arecord time of one hour is achieved with a standard 
VHS video cassette, using a two-head helical scan sys- 
tem for recording. A modified VHS format is employed 
to give a 4 MHz video bandwidth, with a signal-to-noise 
ratio of better than 43 dB. 

In the Tornado application, non-standard TV signals 
are recorded but the system can record 625-line 50 Hz 
and 525-line 60 Hz signals. Two linear record/replay 
tracks are also available. 


Specifications 
Dimensions: 168 x 257 x 324 mm 
Weight: 12 kg 
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Power supply: 115 V AC, 400 Hz, single phase, 120 W 
Environmental: MIL-E-5400 
EMC: MIL-STD-461 


Status 
In production for Tornado GR. Mk 1A reconnaissance 
aircraft, with orders for approaching 500 systems. 


Contractor 
Computing Devices Company Ltd. 


VCR 1076 Airborne Analogue 
Cassette Recorder 


The VCR 1076 is a full military specification airborne 
recorder capable of recording analogue signals in a var- 
iety of format configurations. In its current configuration 
the VCR 1076 is capable of recording two simultaneous 
and separate channels of analogue information at up to 
6 MHz per channel. The use of a revised formatter can 
reconfigure the VCR 1076 so as to record a single 
channel of up to 12 MHz bandwidth. 

Record time is up to one hour in either mode using 
standard 0.5 in media, in a VHS pattern cassette. 


Specifications 

Dimensions: 168 x 257 x 324 mm 
Weight: 12 kg 

Power supply: 115 V AC, 90 W 
Environmental: MIL-E-5400 

EMC: MIL-STD-461 


Status 

In development and selected for the Grumman A-6E 
common mission recorder under the US designation 
AN/USH-42. 


Contractor 
Computing Devices Company Ltd. 


VCR 1080/1036 Video Cassette 
Recorders 


The VCR 1080 is an airborne video cassette recorder/ 
replay unit specially configured for use on a wide variety 
of platforms including fast jets and helicopters. A for- 
mat fully compliant with the Hi-8 mm tape footprint 
allows ease of use in ground replay and duplication 
machines. Both PAL and NTSC standards are 
supported, allowing for the widest possible use of these 
products throughout the world. 

Principal features of the VCR 1080 are that it records 
luminance and chrominance channels separately so as 
to provide the highest possible resolution on replay or 
duplication. Local controls or bus controls allow for the 
greatest possible systems integration and flexibility. A 
feature of the VCR 1080 is the provision of additional 
card slots in the recorder housing, to allow incorpor- 
ation of either systems controller cards or customer- 
specific interface or digital encoder cards. 

The VCR 1036 is a high-specification version of the 
VCR 1080. It has been selected as the cockpit video, 
voice and data recorder for all Eurofighter 2000 vari- 
ants. Specific differences from the VCR 1080 include 
full MIL-STD-1553B control interfaces, RGB-to-video 
converters, digital encoders to allow simultaneous data 
to be recorded with the video channel, and two separ- 
ate audio channels for two-man crew operations. 


Specifications 

Dimensions: 186 x 200 x 218 mm 
Weight: <4.5 kg 

Power supply: 115 V AC, 400 Hz 
28 V DC, 30 W 

Environmental: MIL-STD-810B 
EMC: MIL-STD-461 


Status 
In production. The VCR 1036 recorder has been selec- 
ted for all variants of the Eurofighter 2000. 


Contractor 
Computing Devices Company Ltd. 
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FD 5000 Series Monochrome 
Video Camera 


The FD 5000 standard monochrome head-up display 
camera was designed for installation on the GEC- 
Marconi range of head-up displays. It may be readily 
adapted to suit all head-up displays including holo- 
graphic. Besides head-up display video, this unit has 
many other applications such as aerial observation, 
flight test instrumentation and for RPVs. The camera 
features a MOS sensor, 400 TV lines resolution, auto- 
matic iris, freedom from blooming and blemishes, and 
is lightweight and small; 525/60 and 625/50 timing 
standards are available and alternative lenses, external 
synchronisation and event mark input can be offered as 
options. 


Specifications 

Dimensions: 178 x 47 x 80 mm 

Weight: 0.68 kg 

Power supply: powered directly from the HUD PDU, 
less than 2.5 W 

Reliability: >5,000 h MTBF 


Contractor 
GEC-Marconi Avionics. 


FD 5000 Series Remote Sensor 
Head Video Camera 


Where installation space is limited, the video sensor 
head may be operated remotely from the electronics 
unit of the GEC-Marconi FD 5000 Series video record- 
ing camera. This capability may be utilised on head-up 
displays where there is insufficient space for a single 
camera unit. The remote sensor head video camera has 
many other applications where space is restricted, 
such as on fin tops, in RPVs and for flight trials instal- 
lations. The camera features a MOS sensor, 400 TV 
lines/PH resolution, automatic iris and freedom from 
blooming and blemishes. It is small and lightweight and 
525/60 and 625/50 timing standards are available. 


Specifications 

Dimensions: 37 x 52 x 55 mm 

Weight: 0.135 kg 

Power supply: powered directly from the camera 
electronics unit 

Reliability: >6,500 h MTBF 


Contractor 
GEC-Marconi Avionics. 


FD 5000 Video Cameras for Civil 
Applications 


FD 5000 Series cameras are used for aerial observation 
by environmental agencies, police, customs, coast- 
guards and fishery protection services. They also have 
applications for cabin survey in airliners, external situ- 
ation awareness in civil aircraft and for flight test obser- 
vation. The FD 5000 features colour or mono options, 
with 400 TV lines resolution for mono and 300 TVL res- 
olution for colour. It is small and lightweight, has an 
automatic iris and freedom from blooming and blem- 
ishes. The standard lens is 24mm, but alternative 
lenses are available as customer options. Options 
include RS-170 and CCIR compatibility and NTSC or 
PAL video. 


Specifications 

Dimensions: 120 x 100 x 50 mm 

Weight: 0.85 kg 

Power supply: 28 V DC or 115 V AC options, 
(mono) 10 W or (colour) 15 W 

Reliability: 

(mono) >5,000 h 

(colour) 4,000 h MTBF 


Contractor 
GEC-Marconi Avionics. 


FD 5001 Series Monochrome 
Camera 


The FD 5001 Series monochrome camera features a 
MOS sensor, 400 TV lines resolution, automatic iris, 


freedom from blooming and blemishes and BITE 
including iris and external synchronisation. It is a small 
lightweight single box which operates on 525/60 or 
625/50 timing standards. The camera has external 
synchronisation and event mark and alternative lenses 
are available. 


Specifications 

Dimensions: 200 x 115 x 40 mm 
Weight: less than 1 kg 

Power supply: 28 V DC, <5 W 
Reliability: >4,000 h MTBF 


Contractor 
GEC-Marconi Avionics. 


FD 5030 Gunsight Video Camera 


The standard monochrome FD 5030 video recording 
camera is designed for installation on the GEC-Marconi 
range of Isis gunsights, replacing the existing cine- 
camera. It may also be adapted for use on other gun- 
sights. An optional upfront controller may be fitted, to 
allow the pilot to control the aircraft navigation and 
weapon-aiming system. The camera features a MOS 
sensor, 400 TV lines resolution, automatic iris and free- 
dom from blooming or blemishes. The single box is 
lightweight and small and the camera can operate on 
525/60 or 625/50 timing standards. Different periscope 
heights are available and alternative lenses, external 
synchronisation and event mark input can be offered as 
options. 


Specifications 

Dimensions: 108 x 100 x 42 mm 
Weight: 0.85 kg 

Power supply: 28 V DC, less than 6.5 W 
Reliability: >4,000 h MTBF 


Contractor 
GEC-Marconi Avionics. 


The GEC-Marconi FD 5030 camera for the Isis 
gunsight 


FD 5500 Series Colour Video 
Camera 


The standard GEC-Marconi head-up display video cam- 
era is also available as a colour unit, enhancing the 
recorded image by the use of colour, particularly in 
applications where the high resolution offered by the 
monochrome camera is not essential. The colour cam- 
era may also be adapted to suit different installations, 
such as mounted on the side of the head-up display 
looking at the outside world and the head-up display 
symbology through a prism assembly. The camera fea- 
tures a colour MOS sensor, 300 TV lines/PH resolution, 
automatic iris, and freedom from blooming or blem- 
ishes. It is small and lightweight and 525/60 and 
625/50 timing standards are available. Alternative 
lenses, external synchronisation and event mark input 
can be offered as options. 


Specifications 

Dimensions: 200 x 120 x 40 mm 
Weight: 1 kg 

Power supply: 7.5 V DC 
Reliability: >4,000 h MTBF 


Contractor 
GEC-Marconi Avionics. 


FD 6100 High-Bandwidth Video 
Cassette Recorder 


The high-bandwidth FD 6100 video cassette recorder 
provides broadcast quality video recording in the mod- 
ern military environment. The high-bandwidth, 
improved noise performance and robust construction 
allow high-quality recordings of video, audio and data in 
a wide range of airborne, naval and ground-based appli- 
cations. The FD 6100 Series can be supplied with sev- 
eral control, functional and installation options to suit 
specific requirements. The FD 6100 is a colour or 
monochrome record-and-replay system with 525/60 
and 625/50 time standard options. It is engineered for 
the military environment and provides simultaneous 
recordings of video, data and audio signals. The com- 
pact high-density package is multiplex-compatible and 
has a remote control option and is easy to maintain. 


Specifications 

Weight: 13.5 kg 

Power supply: 28 V DC, 30 W nominal 
Recording time: 90 min 


Contractor 
GEC-Marconi Avionics. 


FD 6800 Series 8 mm Sealed 
Video Recorder 


The FD 6800 Series 8 mm sealed video recorder is an 
alternative solution to the problems of airborne video 
recording using miniature mechanisms. With this unit, 
the recording deck and tape are contained in a sealed 
module which is plugged into the recorder interface for 
flight. Ingress of moisture, dirt, grit, rain and other con- 
taminants is prevented since the module is opened only 
for cassette insertion and extraction under semi-clean 
conditions, such as in flight offices, where the module 
can also be stored in a benign environment. The FD 
6800 Series of VTR can be supplied with or without 


Units of the GEC-Marconi FD 6800 Series 8 mm sealed video recorder 


. Sse 


integral controls and power supply unit. It features col- 
our or monochrome recording and replay up to a maxi- 
mum of two hours on international 8 mm standard tape. 
It is available in 525/60 and 625/50 time standards. The 
FD 6800 provides simultaneous recording of both video 
and audio signals and continuous cockpit voice record- 
ing. The compact lightweight militarised deck is com- 
patible with other 8 mm systems and remote control is 
available. 


Specifications 

Dimensions: 190 x 127 x 152 mm 
Weight: 4 kg 

Power supply: 

(excluding heaters) 28 V DC, 20 W (max) 


Contractor 
GEC-Marconi Avionics. 


Sensor 8 High-Bandwidth Sealed 
Video Recorder 


The Sensor 8 high-bandwidth recorder complements 
the range of standard sealed video recorders. The Sen- 
sor 8 mechanism allows the recording of inherently 
high-bandwidth sensors, such as FLIR, on miniature 
8 mm mechanisms and tapes. The sealed video mod- 
ules are mechanically compatible, allowing the update 
of existing customers’ equipment with the higher- 
bandwidth Sensor 8 module. 


Status 
In production for the Royal Air Force British Aerospace 
Harrier GR. Mk 7. 


Contractor 
GEC-Marconi Avionics. 


UPDATED 


Video Recorders and Multiplex 
Equipment 


In March 1984 GEC-Marconi was selected to develop a 
video recorder, based on the Philips 2000 commercial 
recorder, for installation in the Panavia Tornado F. Mk 
2. It is used in conjunction with the series of mono- 
chrome or colour video cameras. 

The recorder is housed in the cockpit and automati- 
cally records the signals being relayed to the five princi- 
pal monochrome displays in the aircraft. This 
information has debriefing, training and mission 
planning applications. 

The 8mm series offers colour or monochrome 
recording and 525- or 625-line standard, with up to 
eight hours recording on a cassette. Multiple systems 
are available for all recorders, producing a composite 


video signal from up to six video and three audio 
channels. 

The range of recorders offers both medium- and 
high-bandwidth systems for recording both video and 
digital data. A standard 5 in (12 cm) ARINC mounting is 
available and a patented sealed video module version 
of the latest miniature VTR is employed. 


Specifications 

Dimensions: 295 x 288 x 161 mm 

(including anti-vibration mounting) 

Weight: 8 kg 

Video standard: monochrome, CCIR compatible, 
625 lines, 50 Hz 

Video linearity: 10 grey-scale min 


Status 

In production. Fitted in Royal Air Force Tornado and 
Harrier GR. Mk 7 aircraft and Royal Saudi Air Force 
Tornados. In May 1996 over 100 V-301 advanced video 
recorders were ordered by the Royal Air Force for the 
Tornado GR4 programme. The V-301 recorder uses 
S-VHS video technology to give 3 hours continuous 
recording of head-up and head-down displays pro- 
cessed by the GEC-Marconi Avionics Video Recording 
System (VRS). 


Contractor 
GEC-Marconi Avionics. 


UPDATED 
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Video Recording Systems 


GEC-Marconi has developed a range of airborne mono- 
chrome and colour video cameras for head-up display 
and gunsight recording. 

Each version has automatic iris control, but focusing 
is fixed and focal length adjustment is by manually 
changing lenses. A 525- or 625-line standard is 
selectable and the cameras feature a 380 x 488 pixel 
metal oxide semiconductor sensor. 


Status 

In late 1985 GEC-Marconi was selected to supply a 
monochrome video camera to the Swedish Saab 
JAS 39 programme. The camera, which has an auto- 
matic iris control, provides a 400-line black-and-white 
picture as part of the JAS 39’s display and video record- 
ing system. Included in the contract was the provision 
of six cameras for prototype installation. 

In October 1986 the company received a contract to 
supply colour video cameras and associated ground 
replay equipment, for the RAF’s Harrier GR. Mk 5 air- 
craft. The system records the pilot’s speech, the view 
through the head-up display and the data on the heaa- 
down display on 8 mm videotape, using a multiplexing 
system. 


Contractor 
GEC-Marconi Avionics. 


UPDATED 


Sealed video module, colour camera and multiplexer/control unit for the GEC-Marconi system 


Model 036/A01 Cartridge 
Recorder/Reproducer 


The Model 036/A01 cartridge recorder/reproducer is a 
bidirectional, four-track digital magnetic tape read/ 
write unit designed for use in helicopters, typically 
associated with sampling or program-loading appli- 
cations in ASW sonics equipment. The panel-mounted, 
cartridge-loading unit houses the tape, record/replay 
head and tape motion sensors, and is sealed to provide 
a tape life of 5,000 or more passes. The cartridge has a 
capacity of 90 Mbits. 


Specifications 

Dimensions: 171.5 x 146 x 166 mm 

Weight: 4 kg including cartridge 

Tape: 0.25 in wide 

Recording duration: 2 min 

Tracks: 4 

Head: single 4-track dual-purpose record/replay 
Data: 

(rate) 1,600/6,400 bits/in 

(capacity) 184 Mbits (1 bit=1 flux reversal) 


Status 
In production. 


Contractor 
GEC-Marconi Avionics. 
VERIFIED 


Model 046 Video Recording 
System 
The Model 046 video recording system comprises 


three airborne units and a complementary ground 
replay facility, all based on the S-VHS PAL format. The 


The Model 046 video recording system has been 
selected for the Tornado GR. Mk 4 
1995 
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airborne equipment comprises: a control panel for 
crew selection of recording mode and indication of sys- 
tem status and tape remaining; an electronics unit 
which will accept up to six inputs simultaneously, such 
as HUD, HDD, FLIR and airborne radar signals, refor- 
mat the inputs and multiplex them on to the video 
recorder input channel; and the video cassette 
recorder which accepts inputs of monochrome or col- 
our video and cockpit audio and will record for up to 
three hours on standard S-VHS cassettes. 


Status 
In production for the Tornado GR. Mk 4. 


Contractor 
GEC-Marconi Avionics. 


UPDATED 


Model 047 Mission Data Entry 
System 


Designed principally for the transfer of mission-critical 
data from the ground environment to the computing 
suite of a modern aircraft, the Model 047 data entry sys- 
tem uses a semiconductor data cartridge, the transfer 
data module, to transport up to 4 Mbytes of data froma 
preparation unit to the data entry unit in the aircraft or 
vehicle. The 200 x 110 x 20mm cartridge uses a 
unique non-contacting technique to effect the transfer. 
The 146 x 48 x 225 mm data entry unit is available with 
a number of data interface options and can also be 


employed to download mission intelligence and main- 
tenance data from the aircraft to the ground 
environment. 


Status 
In production for Hawk 100 and 200 aircraft and for the 
Royal Air Force Tornado GR. Mk 4 and the Lockheed 
C-130J. 


Contractor 
GEC-Marconi Avionics. 


UPDATED 


Engine Health Monitoring 


Interfacing with both engine and airframe sensors, the 
airborne vehicle equipment simultaneously records 
and displays data collected from each of the engines. 
The airborne vehicle equipment is mounted in the flight 
engineer’s console and consists of a liquid crystal dot 
matrix display, an alphanumeric keyboard and a remov- 
able solid-state contactless data cartridge, to provide 
continuous in-flight monitoring of engine performance. 

All information is recorded on the data cartridge for 
postflight evaluation. Ground support equipment then 
processes the data into graphic or tabular format for 
either CRT display or hard copy printout. 


Status 
In service in Royal Air Force Boeing E-3D Sentry 
AWACS aircraft. No longer in production. 


The GEC-Marconi Avionics engine health monitor 
in the Royal Air Force Boeing E-3D Sentry 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Modular Data Acquisition System 


The Modular Data Acquisition System (MODAS) has 
been designed to gather and record any type of signal 
to be found on an aircraft during flight trials. A large 
range of signal input types are supported by both the 
Mk! and MkII systems. Inputs include strain gauges, 
voltages, synchros, thermocouples, tachos, ARINC 
429, MIL-STD-1553B and RS-232. 


MODAS Mk | 

MODAS Mk! has up to 4,096 input channels and is 
expandable to meet specific requirements at sampling 
rates of up to 128 k samples/s. Eight separate sampling 
programs can be selected in flight. A pulse coded 
modulation digital technique is employed for recording 
data in either simultaneous multitrack, serial streams or 
IRIG-106 format. A comprehensive ground replay 
facility is also available and MODAS can interface with a 
telemetry system. 


MODAS Mk II 

The Mk II version of MODAS is less than half the size of 
the earlier model and is four times as fast. The PA 3101 
processor and recorder interface unit can accept data 
from eight acquisition units, or up to 64 with an expan- 
sion unit. The PA3120 general purpose acquisition unit 
houses up to eight interfaces and two MIL-STD-1553B 
databuses can be monitored with the PA 3130 databus 
acquisition unit. Data acquisition is up to 512k 
parameter samples/s. 


Specifications 

MODAS Mk | 

Dimensions: 
(acquisition/processing unit) Y% ATR 
(control unit) 146 x 191 x 151 mm 
(monitor unit) 146 x 191 x 166 mm 
(small recorder) % ATR short 

(large recorder) 533 x 360 x 200 mm 
Weight: 

(acquisition/processing unit) 10 kg 
(control unit) 3 kg 

(monitor unit) 3 kg 

(small recorder) 13 kg 

(large recorder) 39 kg 

Power supply: 115 V AC, 400 Hz, 3 phase or 28 V DC 


MODAS Mk II 

Dimensions: 

(PA 3101, 3110 and 3130) 135 x 230 x 210 mm 

(PA 3120 control and monitor unit) 66 x 146 x 132 mm 


Weight: 

(PA 3101, 3110, 3130) 5 kg 

(PA 3120) 0.9 kg 

Power supply: 28 V DC, 60 W (max) 


Status 
In service in a wide range of British and European 
aircraft. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 
UPDATED 


PA3520 Aircraft Integrated 
Monitoring System (AIMS) 


The PA3520 Aircraft Integrated Monitoring System 
(AIMS) records accident data, engine life information 
and structural data and comprises the GEC-Marconi 
Defence Systems PA3521A data acquisition and pro- 
cessing unit and the Penny & Giles D50330 Mk 2 
accident data recorder. 

Accident-related data can be downloaded directly 
into a portable recording unit for later analysis, thus 
avoiding the need to remove the data recorder itself. 
Engine and structural data can be downloaded into a 
unit with a display unit, allowing instant viewing of criti- 
cal data, or the information can also be stored for sub- 
sequent analysis. The PA3521A can accept discrete, 
shaft rotation and analogue inputs, or can interface with 
a MIL-STD-1553B databus. 


Specifications 
Dimensions: 2 ATR short 
Weight: 4.55 kg 

Power supply: 28 V DC, 28 W 


Status 
In production. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 
UPDATED 


PA3584 Solid-State Acquisition 
and Recorder Unit 


The PA3584 solid-state acquisition and recorder unit is 


designed for applications where space and weight are 
at a premium. It offers solid-state flight data recording, 
cockpit video recording and data acquisition in a single 
Ye ATR long unit. 

Suitable for helicopters and transport, business, 
regional and commuter aircraft, the combined unit 
simplifies installation and support requirements. 

It features an integral data acquisition unit for more 
than 33 parameters, four two-hour voice channels and 
integral solid-state 25-hour duration data recorder, 
direct recording with no data compression or decom- 
pression techniques needed, full compliancy with 
TSOC124, EUROCAE ED-55, ED-56A and CAA Specifi- 
cations 10A and 18 and fast data retrieval using a 386- 
based PC and 64, 128 and 256 words/s operating 
options. 


Specifications 

Dimensions: % ATR long 

Weight: 13 kg typical 

Power supply: 115 V AC or 28 V DC, 25 W (max) 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 


UPDATED 


PA3700 Integrated Health and 
Usage Monitoring System 


GEC-Marconi Radar and Defence Systems have devel- 
oped an Integrated flight data recording Health and 
Usage Monitoring System (IHUMS) for use in many 
aircraft applications. 

The IHUMS has been designed to fulfil the functions 
of a Digital Flight Data Recorder (DFDR), a Cockpit 
Voice Recorder (CVR) and a Health and Usage Monitor- 
ing System (HUMS). The system architecture has been 
optimised to provide a minimum hardware solution by 
the combination of these functions. Each airborne sys- 
tem comprises a Data Acquisition and Processing Unit 
(DAPU), Cockpit Voice and Flight Data Recorder 
(CVFDR), Card Maintenance Data Recorder (CMDR) 
and Control and Monitor Unit (CMU). In addition to this 
core system, other options are available, including a 
control and display unit, pilot interface panel, cockpit 
warning panel and quick access recorder. 

The PA3701 DAPU contains all the conditioning cir 
cuitry necessary to sample and accurately monitor a 
wide range of different types of electrical inputs for 


subsequent recording, measurement or processing. 
The mandatory data output interfaces to a standard 
ARINC 573/747 flight data recorder and a standard 
ARINC quick access recorder. Selected mandatory 
data, together with raw and partially processed HUM 
data, is also fed to a ruggedised maintenance data 
recorder. Data can be displayed on the optional control 
and display unit as required. 

There are several versions of the crash-protected 
recorder available to customers with differing require- 
ments. For instance, one CVFDR provides five hours of 
continuous digital recording at a data rate of 128 12-bit 
words/s and one hour voice on each of three separate 
tracks. Another FDR provides eight to ten hours of con- 
tinuous digital data recording at a data rate of 128 12-bit 
words/s and is used in conjunction with a separate 
CVR. 

The CMDR was designed to meet ARINC 615 as a 
high-speed data loader. The recording medium is a 
2 Mbyte SRAM card. The data interface is bidirectional 
using RS-232C protocol. The unit is rugged, compact 
and the recording medium easily transportable, which 
makes it ideal for use as a card maintenance data 
recorder. The bidirectional interface to the DAPU 
enables upload of documentary data from a card as 
well as download of raw and preprocessed data for 
maintenance purposes. 

The downloaded airborne DAPU data is supported 
by a comprehensive ground replay and analysis 
computer system. 


Specifications 

Dimensions: 

(PA3701 DAPU) % ATR short 
(CVFDR) 115.6 x 173.5 x 440.5 mm 
(CMDR) 38.1 x 133.35 x 132.05 mm 
Weight: 

(PA3701) 6.2 kg 

(CVFDR) 8.5 kg 

(CMDR) 0.5 kg 

Power supply: 28 V DC, 35 W (max) 


Status 

The system is fitted to over 100 helicopters operating 
over the North Sea. Customers include Bristow and 
Bond Helicopters, Morefly and Braathens of Norway 
and Shell Brunei Petroleum. The system has under- 
gone trials on a Royal Navy Sea King. 

The Mk II IHUMS has been selected by Sikorsky for 
the S76C and S92 production helicopters. The system 
architecture has been optimised to provide a minimum 
hardware solution and comprises a DAPU, CVFDR, 
CMDR and CMU. 


Contractors 
GEC-Marconi Radar and Defence Systems, Electronic 


Systems Division. 


UPDATED 


Units of the IHUMS II equipment showing (left to right) the DAPU, CMU, CVFDR and CMDR 
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The cockpit display for the PRS2020 engine monitoring system (EMS) 


PA3800 Series Flight Data 
Acquisition Units 


The PA3800 Series of flight data acquisition units was 
developed by GEC-Marconi Radar and Defence Sys- 
tems to meet the new FAA and CAA requirements for 
flight data recording which were applicable from 1991. 
The unit samples data from a variety of input signals 
which may be analogue, digital or discrete. The infor- 
mation is sampled in a programmable predetermined 
sequence and assembled into a digital data stream ina 
format compatible with any standard ARINC 573/717/ 
747 digital flight data recorder. Four or five PCB pos- 
itions are available for expansion of the system, per- 
haps taking the form of extra signal conditioners, or the 
unit may be expanded into an integrated micropro- 
cessor-based monitoring system to provide engine or 
airframe usage monitoring. 

The PA3810 is for accident data acquisition, with 
four-card expansion available. The PA3820 is for heli- 
copter health and usage monitoring, including accident 
data. The PA3830 is for fixed-wing aircraft for the Air- 
craft Integrated Monitoring System (AIMS), including 
accident data. 


Specifictions 
Dimensions: 
(PA3810) % ATR short case to ARINC 404A 


1995 


Weight: 4 kg typical 
Power supply: 115 V AC or 28 V DC, 15 W (max) 


Status 

In full production for both military and civil applications 
on fixed-wing aircraft such as the de Havilland Dash 8, 
Cessna Citation and Canadair Challenger and on Bell 
and Eurocopter helicopters. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 


UPDATED 


PRS2020 Engine Monitoring 
System 


Developed from the PVS1820 system, the PRS2020 is 
lighter, smaller, uses less power and is compatible with 
MIL-STD-1553 databus interfaces. It also includes a 
32-bit high-speed microprocessor, plus hybrid and 
uncommitted logic array-based electronics. 

The PRS2020 consists of several component units 
including: 

PRS2021 Engine Monitoring Unit: a single box data 
acquisition and processing unit for analogue signal 
conditioning, discrete digital conditioning and/or digi- 
tal databus parameter recovery. The heart of this unit is 
a single, very large-scale integrated hybrid circuit com- 
prising a 32-bit 19-register central processor with 4 
kbytes of random access memory and 8 kbytes of read- 
only memory reserved for applications programs. 
PRS2023 Display: available for taking a quick look at 
data, the display can be mounted on the engine moni- 
toring unit or remotely. The format of the display can be 
defined by the customer. 

PRS2026 Data Retrieval Unit: a rugged battery- 
powered unit for extracting data from the engine moni- 
toring unit for subsequent analysis and for system test 
and calibration. 

GEC-Marconi Radar and Defence Systems also 
offers the options of a bulk storage recorder, a portable 
ground replay unit and comprehensive systems 
software packages. 


Specifications 

Dimensions: 

(PRS2021) 200 x 194 x 124 mm 
(PRS2026) 280 x 260 x 80 mm 


Status 
Under development. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 
UPDATED 
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PRS3500A Data/Voice Accident 
Recorder 


The PRS3500A consists of the GEC-Marconi Radar and 
Defence Systems PRS3501A data acquisition unit and 
the Penny & Giles D50330 accident data recorder. 

The system provides two hours’ continuous record- 
ing time, taking in up to 50 parameters at 240 words/s. 
The small size of the equipment makes it suitable for 
aircraft with limited cockpit space and digital trans- 
mission reduces the size and weight of wiring looms 
while increasing data integrity. Recorded data can be 
extracted in six minutes using a portable transfer 
device. The system comprises two units: the flight data 
recorder and a data acquisition unit. 


Specifications 

Dimensions: 

(data acquisition unit) Y% ATR short 

(flight data recorder) 115 x 172 x 440 mm 
Weight: 

(data acquisition unit) 4.5 kg 

(flight data recorder) 8.3 kg 


Status 
In production and in service in Royal Air Force Harrier 
GR. Mk 7 aircraft. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 


UPDATED 


GEC-Marconi Radar and Defence Systems PRS 
3501A Data Acquisition Unit, and Penny & Giles 
D50330 Accident Data Recorder 1996 


PV1584 Data Recorder 


A compact unit combining recorder and acquisition 
electronics within a single 2 ATR case, the PV1584 is 
designed to replace ARINC 542 electromechanical 
recorders. GEC-Marconi Radar and Defence Systems 
claims that the system is unique in meeting the full 
requirements of the FAA and CAA in a single unit of this 
size. The system is approved by all major certification 
authorities, including those of Australia, Canada, 
Germany, the UK and the USA. Its signal handling 
Capability meets all current requirements, including 
those of the CAA’s Specification 10 and the FAA’s Part 
121 section 343, with 10 per cent excess capacity. 

The system can be used in conjunction with a copy 
recorder to extract data for analysis in situ without dis- 
turbing the equipment. A PV1591 flight data entry panel 
can be used for manual insertion of documentary 
information into the recording. 

The PV1584 comprises a protected flight recorder at 
the front of the unit and a data acquisition electronics 
section at the rear. Design baseline is ARINC 573, input 
parameters being sampled at the rate of 64 a second, 
each sample being converted into a 12-bit binary word. 
The resultant digital data stream is routed to the 
recorder section and placed on a Mylar tape loop giving 
25 hours continuous recording. The sampling rate for 
given parameters can be varied as required. The entire 
capacity of the tape can be dumped in 16 minutes by 
means of a Lockheed 235 data dump recorder. The 
unit contains an EEPROM, giving eight programmes 
selected by changing wire links in the aircraft. The 
device can, therefore, be reprogrammed to meet 
requirements so that interchangeability could be main- 
tained between eight aircraft types in an operator’s 
fleet, for example. Signal types comprise 26 V synchro, 


DC ratio and absolute, AC ratio, potentiometer, variable 
resistance and frequency (tacho or pulse probe). Dis- 
cretes comprise DC series and shunt and AC series 
and shunt. 


Specifications 

Dimensions: 2 ATR long 

Weight: 11.34 kg 

Power supply: 115 V AC, 400 Hz, 25 W 


Status 

No longer in production. During 1985 the PV1584 was 
selected to equip the Royal Air Force’s Nimrod aircraft 
and the British Aerospace ATP. It is standard equip- 
ment on the BAe 748, 146 and 125 and on the Shorts 
360. 


Contractor ~ 
GEC-Marconi Radar and Defence Systems, Electronic 


Systems Division. 


UPDATED 


The PV1584 data recorder 


1996 


PV1591 Flight Data Entry Panel 


The PV1591 Flight Data Entry Panel (FDEP) provides a 
display of the flight data recorder system status and a 
means of manually inserting documentary data into the 
recording. 

Aircraft trip and date data is inserted into the system 
by use of eight thumbwheel switches on the front panel 
of the unit. The FDEP signal output represents the num- 
ber indicated on one of these switches. Each of the 
eight switches is sampled in turn, for one data frame of 
the associated Flight Data Acquisition Unit/Data Acqui- 
sition and Recording Unit (FDAU/DARU). At the end of 
this cycle an invalid frame is output for eight frames to 
provide a synchronisation signal. The 16-frame 
sequence repeats continuously. 

Two push-buttons, one marked EVENT and the other 
marked DDI for documentary data insert, are provided 
to insert markers into the recording to assist post-flight 
analysis of the data. 

Two alternative status lights are available. One is a 
single indicator for use with a single box DARU. The 
other is a split indicator, one half marked FDAU and the 
other Digital Flight Data Recorder (DFDR), for use with 
a two-box system. Several alternative logic combi- 
nations are available, dependent on the type of FDR 
and the aircraft installation. 


Specifications 
Dimensions: 85.5 x 146 x 117 mm 
Weight: 0.9 kg 


Status 
FDEPs are available for the whole range of FDAU, 
DARU and DFDR units. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 


Systems Division. 


UPDATED 


PV1820C Structural Usage 
Monitoring System 


Designed to monitor airframe fatigue by continuously 
measuring structural loads during flight, the PV1820C 
is based on the company’s earlier PVS1820 engine 
usage life monitoring system. Data and the computed 
results are recorded on a cassette-loaded quick access 
recorder for ground replay and analysis. The system 
comprises a PV1820C structural monitoring unit, a 
PV1819C control unit, quick access recorder Type 
1207-003 and a transient suppression unit Type 
PV1845. Microprocessor operation simplifies the 
measurement of stress by enabling the output from a 
number of strain gauges (typically 16) to be monitored 
along with other flight parameters on a cassette 
recorder or solid-state data card. 


Specifications 

Dimensions: 

(PV1820C) 94 x 194 x 394 mm 

(PV1819C) 146 x 76 x 194 mm 

(1207-003) 146 x 51.6 x 169 mm 

(PV1845) 95 x 53 x 190 mm 

Weight: 

(PV1820C) 5.44 kg 

(PV1819C) 1.59 kg 

(1207-003) 1.77 kg 

(PV1845) 1.4 kg 

Sampling rate: Each parameter is defined by 10 bits of 
a 12-bit word, the 11th bit being a compression flag and 
the 12th being reserved for parity. The sampling rate for 
each quantity is programmable in binary steps from 1 to 
128 times/s 

Data compression: programmable 16:1, 8:1 or 4:1 
Self-test: comprehensive automatic self-test and fault 
diagnosis is built in 


Status 
In production and service. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 
UPDATED 


PV1954 Flight Data Acquisition 
Unit 


The PV1954 fulfils all of the requirements for a 32 par- 
ameter Flight Data Recorder (FDR) and provides expan- 
sion capability for additional maintenance monitoring. 

Conditioning circuits enable the PV1954 to sample 
data from a wide variety of input signals. These inputs 
may be analogue, digital or discrete. The information is 
sampled in a predetermined sequence and assembled 
into a digital data stream in a format compatible with 
any standard ARINC 573/717/747 Digital FDR (DFDR). 

A programmable read-only memory controls the 
input signal sampling sequence. This method of control 
permits the user to define the content of all the words in 
the frame, except synchronisation words. 

The PV1954 provides an output of 64 12-bit data 
words/s in Harvard Bi-phase format to the DFDR. As an 
option, this data rate may be increased to 128 or 256 
words/s. 

An auxillary data output in RZ format is provided for 
use with an optional quick access recorder at a rate of 
64 words/s, with an option to increase the data rate to 
128 or 256 words/s. 

A time synchronisation output in frequency shift key 
format is provided to synchronise the DFDR to the 
cockpit voice recorder. 


Specifications 

Power input: 28 V DC nominal, 15 W (max) 
Dimensions: % ATR short case to ARINC 404A 
Weight: 5 kg typical 


Status 
Selected for Gulfstream IV, British Aerospace 146 
series 2. and ATP aircraft. 


Contractor 
GEC-Marconi Radar and Defence Systems, Electronic 
Systems Division. 
NEW ENTRY 


V3500 Miniature Camera 


The V3500 is a high-resolution solid-state sensor cam- 
era for monochrome, low-light and colour recording. It 
is fully automatic and has a range of auto-iris lenses 
available which make it well suited for head-up display 
recording applications as well as for helicopter sights 
and air vehicle stabilised platforms. The V3500 can be 


supplied in either a single- or two-unit configuration; the 
camera head can be separated from the electronics 
unit if required. 


Specifications 
Dimensions: 
(camera head) 90 x 28 x 35 mm 
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Weight: 
(camera head) 150 g 
Contractor 
GEC-Marconi Sensors Ltd. 
UPDATED 


Airframe Fatigue Meters 


Negretti Aviation has been involved in the design and 
development of fatigue load meters for nearly 30 years. 
With the support of the Defence Research Agency, 
Farnborough, it now builds a family of such devices 
based on DRA’s fatigue load measurement policy. The 
purpose of the devices is to record structurally damag- 
ing low-frequency g events at the centre of gravity of the 
aircraft. These events are chosen as representing dam- 
aging amounts of mainspar deflection and a correlation 
has been established between them and damage to 
other critical parts of the airframe. The record enables a 
realistic update of remaining airframe life to be made, 
also of ‘safe’ failures associated with specific load 
event patterns. 

Normal acceleration, or g, is measured using a spe- 
cial compound accelerometer designed originally by 
the DRA. This device is contained within the recorder 
or, where accessibility at the centre of gravity does not 
permit direct reading, remotely located. 

Recent activity has focused on the development of 
solid-state units based on microprocessors and non- 
volatile memories and miniaturisation of the transduc- 
ers themselves, with up to 40 per cent reduction in 
weight and volume. 

Concurrently with the new designs, the existing 
range of devices has been updated by the introduction 
of solid-state switching to replace the earlier 
mechanical relays. 


Status 

In production and service on a wide range of commer- 
cial and military aircraft including the Panavia Tornado. 
More than 31,000 devices have been produced. 


Contractor 
Negretti Aviation. 


Integrated Monitoring Systems 


Third-generation monitoring systems consist of an air- 
borne computer unit and a data retrieval unit, which can 
service several aircraft, and an optional cockpit display 
unit. This suite of equipment allows for airborne record- 
ing and processing of engine, transmission or airframe 
data and access during flight to recorded information. It 
also provides the ability to download the information at 
suitable intervals and allow comprehensive and accu- 
rate assessment of critical health and life consumption 
parameters at the operator’s maintenance facility. 

Applications include single- and multi-engined air- 
craft and helicopters. The 105 Series ACU is primarily 
designed for single- or twin-engined fixed-wing aircraft, 
while the larger 415 Series ACU facilitates more 
comprehensive applications in multi-engined aircraft. 

Fixed-wing installations may incorporate airframe 
fatigue and engine health monitoring; helicopter ver- 
sions are available with transmission and rotor head 
monitoring. Alternatively, the airborne computer unit 
may be configured to act as a data acquisition unit, sup- 
plying a remote crash survivable recorder and carrying 
out the airframe fatigue and engine health monitoring 
functions. 

The systems are self-contained, microprocessor- 
based and have a highly modular hardware and soft- 
ware structure, storing the solutions to complex algor- 
ithms (computed in a real-time environment) in 
high-density non-volatile memory. As well as recording 
and processing specific parameters, the airborne 


computer unit can monitor limit excesses, engine 
vibration and low-cycle fatigue; its modular design 
allows rapid response to new applications. 

The data retrieval unit is used to download, edit or 
clear the stored data from one or more aircraft at con- 
venient intervals independent of aircraft power. It allows 
on-the-spot analysis, using the keyboard and display, or 
a hard copy readout with the optional built-in printer. 
Alternatively, the data can be transferred to a ground- 
based processing facility, using a serial datalink or a 
cassette tape. 

The cockpit display unit comprises a 12-character 
display visible in sunlight and a multifunction keyboard 
for the interrogation and control of the airborne compu- 
ter unit during flight. It can also be used to enter data 
such as the aircraft all-up weight or flight number, 
display engine parameters and manually initiate 
performance data sampling. 


Specifications 

Dimensions: 

(105 Series airborne computer) 127 x 102 x 178 mm 
(415 Series airborne computer) 191 x 127 x 318 mm 
(data retrieval unit) 102 x 279 x 357 mm 

Weight: dependent on application 

Inputs: analogue or digital 

optional MIL-STD-15538B interface 


Status 
In production and in service. 


Contractor 
Negretti Aviation. 


Aircraft Data Interface Device 


The Aircraft Data Interface Device (ADID) is a versatile 
unit which provides an intelligent interface between a 
host computer and an aircraft data store for both up- 
load and download of data. The design provides a fixed 
interface to the host computer with a series of replace- 
able modules to cater for different data stored. Com- 
munication with the host computer is via a general 
purpose 16-bit parallel interface with the protocol and 
handshaking software programmable for maximum 
flexibility. A MIL-STD-1553B terminal interface is pro- 
vided, with the ADID acting as the bus controller. Cur- 
rently interface modules are available for the 
Normalair-Garrett 1203 VO00 recorder and the US Navy 
data storage set. A development has produced a PC 
interface configuration which is being supplied to some 
operators. 


Status 
In production. 


Contractor 
Normalair-Garrett Ltd. 


UPDATED 


High-Capacity Digital Data 
Recorder 


The Normalair-Garrett high-capacity digital data 
recorder is ruggedised for operation in severe environ- 
ment applications such as helicopters. 

The Normalair-Garrett recorder, including interfaces 
to a typical ASW mission system, is contained in a 
16 MCU volume envelope and has a total weight of 


30 kg. The recorder is ideally suited to mission record- 
ing, as data can be recorded and reproduced at any 
rate up to 107 Mbit/s and, because of the incremental 
tape motion, uses the minimum tape consistent with 
recording the output of the mission system. One cas- 
sette holds 385 Gbits of data, which gives approxi- 
mately fours hours recording on a typical helicopter 
ASW mission. 


Status 
Fully qualified and in production for the Royal Navy 
EH 101 Merlin helicopter. 


Contractor 
Normalair-Garrett Ltd. 


UPDATED 


Central Maintenance Panel 


Incorporating a dual-microprocessor system, the Cen- 
tral Maintenance Panel (CMP) is designed to record air- 
craft fault data obtained from LRUs whilst the aircraft is 
either in the air or on the ground. It comprises a stan- 
dard ATR enclosure constructed from light aluminium 
alloy. 

The CMP monitors up to 192 bipolar discrete outputs 
from equipment or systems through remote sensors. 
Recorded fault data can be interrogated by ground 
crew for diagnostic purposes via either the operator 
interface or an RS-422A interface. The operator inter- 
face comprises a 32-character LCD which displays the 


CMP status and fault data. Interrogation push-buttons 
are mounted on the front face of the panel. The 
RS-422A interface is a serial data transmission inter- 
face enabling the operator to download fault data 
stored in the CMP to customer automatic test equip- 
ment. This enables data to be output to a printer to 
provide hard copy of the faults that have occurred 
in the LRU. 

The CMP has six modes of operation: normal, self- 
test, standby, fault indication, data transmission and 
reprogramme. The fault indication and data trans- 
mission modes can be manually selected; all the other 
modes are automatically selected according to the 
access door position. 


Specifications 

Dimensions: 2 ATR 

Weight: 2.91 kg 

Power supply: 28 V DC, 30 W (max) 
Temperature range: —54 to +71°C 
Altitude: up to 45,000 ft 


Status 
Fitted to the AMX aircraft. 


Contractor 
Page Aerospace Ltd. 
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900 Series Combined Voice and 
Flight Data Recorders 


The 900 Series of flight data recorders is derived from 
military recorders fitted to aircraft such as the Harrier 
GR. Mk 7, Tucano and EH 101 Merlin. It records five 
hours of data at 128 words/s plus three channels of 
audio, each of one hour duration. An enhanced version 
gives eight hours of data. 

Data can be transferred at high speed for rapid 
extraction. The system includes an ultrasonic locator 
beacon with a six-year battery life. The system is CAA 
approved and the audio section meets requirements of 
CAA Specification 11 and is compatible with ARINC 
557; crash protection meets or exceeds TSO C51a. The 
900 Series has comprehensive BITE and integrity of 
recorded data can be confirmed on a read-after-write 
basis. 


Specifications 

Dimensions: 420 x 175 x 118 mm 
Weight: 8.5 kg 

Power supply: 28 V DC, 14 W 


Status 

900 Series recorders have been delivered to Bristow 
helicopters as part of the IHUMS system on the 
Sikorsky S-61 helicopter. 


Contractor 
Penny & Giles Data Recorders Ltd. 


VERIFIED 


2000 Series Combined Voice and 
Flight Data Recorder 


The 2000 Series Solid-State Combined Voice and Flight 
Data Recorder (SSCVFDR) integrates both cockpit 
voice and flight data recording functions into a single 
unit. The recorder complies with the latest EUROCAE 
ED-55 and ED-56A and the FAA TSO-C123/C124 
requirements for airborne recording equipment. Sev- 
eral options are available on the unit, such as extended 
audio duration, onboard maintenance system interface 
or integral area microphone preamplifier. The baseline 
unit records a minimum of 25 hours of flight data, at 128 
words/s, with 30 minutes voice on four channels and 
can interface to any ARINC 573 or ARINC 717 digital 
flight data acquisition unit or form part of a health and 
usage monitoring system. Continuous self-test, front 
panel interface, for in-situ replay and diagnostics 
checks, and an underwater locator beacon are 
standard features. 

The SSCVFDR can be hard mounted in the aircraft 
without shockmounts, as there are no moving parts. 
Because both data and audio recording is achieved in 
the combined crash-protected unit, the SSCVFDR is 
particularly suitable for airframes where weight and 
space are restricted. Advanced design techniques and 
manufacturing processes, coupled with rigorous 
environmental testing, mean high reliability and no 
periodic maintenance. 


Specifications 

Dimensions: 124 x 320 x 194 mm 

Weight: <9 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC, 20 W 
(max) 

Temperature range: -—55 to +70°C 

Altitude: - 15,000 to 55,000 ft 

Environmental: DO-160C 

Reliability: 15,000 h MTBF 


Status 
In service with military and civil operators. 


Contractor 
Penny & Giles Data Recorders Ltd. 


UPDATED 


Accident Data Recorders 


The family of accident data recorders has been devel- 
oped by Penny & Giles around a recycling mechanism 
using plastic-based magnetic recording tape. The track 


configuration is variable to meet customer needs, with 
up to eight tracks being currently available in various 
combinations of voice and data. These ADRs are fully 
protected according to all the major civil and military air- 
worthiness requirements. Versions are currently in pro- 
duction for the Harrier GR. Mk 7, Tucano and the 
EH 101 Merlin. 


Harrier GR. Mk 7 This unit has four data and two voice 
tracks arranged in two channels, each having two data 
and one voice track. Recording duration is two hours. 
Penny & Giles, in conjunction with GEC-Marconi Radar 
and Defence Systems as prime contractor, was chosen 
in December 1982 to provide the combined accident 
data and cockpit voice recorder for the Royal Air Force 
Harrier GR. Mk 7. The system has also been proposed 
as a private venture development for the US Marines 
AV-8B Harrier. GEC-Marconi Defence Systems will 
work on the data handling and normalising unit and 
Penny & Giles on the tape transport system. Penny & 
Giles’ activity grew out of work undertaken for the ADR 
7000 accident data recorder, but with much more 
emphasis on the voice recording aspect. 


Tucano This has two data channels of two tracks each 
and three voice tracks which are recorded all the time 
the recorder is operating. Recording duration is two 
hours for data and one hour for voice. 


EH 101 helicopter ADR This ADR is under develop- 
ment and will be broadly similar to the Harrier GR. Mk 7 
unit noted above. 


Status 
In production for the Harrier GR. Mk 7, Tucano and 
EH 101. 


Contractor 
Penny & Giles Data Recorders Ltd. 


VERIFIED 


ADR 800 Accident Data Recorder 


The ADR 800 family of accident recorders, designed for 
civil and military fixed-wing aircraft and also used for 
helicopter flight trials, continues in service. It has a 
capacity of 138 Mbits and can interface either directly 
or via ARINC 573. Packaged into a % ATR short unit, 
with or without vibration isolators, the system is pro- 
tected according to the requirements of TSO C51a. 
Operating temperature is between -65 and +70°C. 


Status 
In service. 


Contractor 
Penny & Giles Data Recorders Ltd. 


VERIFIED 


ADS 7100 Airborne Data Store 


Designed for general purpose data storage with read/ 
write applications, the ADS 7100 provides data logging 
facilities and a full, directly addressable file structure for 
up to 800 files. The capacity is 28 Mbits and the unit is 
similar to the ADL 7000 in packaging and environ- 
mental details. 


Status 
In production. 


Contractor 
Penny & Giles Data Recorders Ltd. 


VERIFIED 


Optical Quick Access Recorder 


The Optical Quick Access Recorder (OQAR) is a rug- 
gedised airborne data logger which uses industry stan- 
dard 3.5 in rewritable magneto-optical disks. The unit 
can record the data stream from any ARINC 573, 
ARINC 717 or ACMS source and provides additional 
ARINC 429 channels for direct acquisition and 


interactive communication with other avionics. Interfac- 
ing capability permits installation on all digitally based 
airliners, commuter aircraft, business jets and commer- 
cial helicopters. Additional features include a front 
panel RS-232 port, keypad and alphanumeric display. 
This enables acquisition maps and configuration data 
to be uploaded, as well as substantial system trouble- 
shooting to take place with the OQAR installed in the 
aircraft. 

PC-based ground replay provides detailed monitor- 
ing of aircraft performance and flight operations, as well 
as engineering analysis of engine condition, derate and 
trend measurement, exceedance checking and 
investigation of specific aircraft problems. 


Specifications 

Dimensions: 124 x 320 x 194 mm 

Weight: <7 kg 

Power supply: 115 V AC, 400 Hz, 110 W (max) 
Temperature range: 0 to +55°C, extendable to -15 to 
+70°C 

Environmental: DO-160C 

Reliability: 10,000 h MTBF 


Status 
In service in Boeing, Airbus and McDonnell Douglas 
aircraft. 


Contractor 
Penny & Giles Data Recorders Ltd. 
UPDATED 


Pegasus High-Capacity Digital 
Cassette Data Recorder 


Pegasus is designed for airborne, naval and ground- 
based data capture and storage applications. It incor- 
porates fast start/stop buffering to write and read any 
digital data rate up to 100 Mbits/s without adjustment. 
The standard D-1 tape cassette provides a rate inde- 
pendent storage capacity of 240 Gbits. High-rate serial 
ECL and 8-, 16- or 32-bit parallel data can be accommo- 
dated and a range of resident control/status interfaces 
eases the problems of system integration. 

The Pegasus 64 records 8 Mbytes/s for one hour, or 
longer at lower rates, and fills a gap in the market 
between the S-VHS products and high-rate large format 
recorders. 

The Pegasus 100 can record continuous data rates 
up to 12.5 Mbytes/s or burst data up to 16 Mbytes/s. 


Specifications 

Dimensions: 575 x 482 x 550 mm 

Weight: 52 kg 

Power supply: 120/240 V AC, 48-63 Hz, 650 W (max) 
(400 Hz optional) 


Contractor 
Penny & Giles Data Recorders Ltd. 


VERIFIED 


S 


The Pegasus high-capacity digital cassette data 
recorder 
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The solid-state quick access recorder 


Penny & Giles airborne and ground program loaders 


PLU 2000 Program Loader 


Penny & Giles’ computer program loaders are based on 
industry-standard DC300A data cartridges and 
expanded capacity DC300XL units. They provide a 
range of features appropriate to military or commercial 
fixed-wing aircraft and helicopters, and land- and sea- 
based vehicles and vessels, in severe environments 
where low error rates are essential. 

The PLU 2000 program loader can accommodate up 
to three optional modular interfaces, has a capacity of 
3.2 Mbits expansible to 6.4 Mbits and can load up to 10 
preselected programs. It is operated by a remote- 
control unit. 


Status 

Apart from applications on Royal Air Force British Aero- 
space Nimrod aircraft, this device was fitted, along with 
the Racal-Thorn Defence Searchwater radar, on Royal 
Navy Westland Sea King helicopters during the Falk- 
lands Conflict of 1982. 


Contractor 
Penny & Giles Data Recorders Ltd. 


UPDATED 


Quick Access Recorder 


The quick access recorder is an avionic data logger of 
modular construction designed to provide rapid access 
to aircraft performance data recorded in flight. The 
media used is an industry standard % in magnetic tape 
cartridge, giving low-cost data storage. 

The unit fulfils the quick access recorder require- 
ment in a civil aircraft integrated monitoring system; it 
also provides automatic read-after-write error detection 
and correction and an onboard replay facility with GMT 
search. The quick access recorder is microprocessor- 
controlled and conforms to ARINC 591. It has a built-in 
power supply, with battery back-up for power drop-out 
immunity. 


Specifications 

Dimensions: 124 x 320 x 194 mm 

Weight: <7 kg 

Power supply: 115 V AC, 400 Hz, 70 VA peak 
Reliability: 4,500 h MTBF 


Status 
Selected by a number of major airlines for use on a wide 
variety of aircraft. 


Contractor 
Penny & Giles Data Recorders Ltd. 


Solid-State Quick Access 
Recorder 


The Solid-State Quick Access Recorder (SSQAR) has 
been developed for light turbine-engined helicopters 
and turbofan corporate aircraft for offline trend analy- 
sis, aircraft performance monitoring and maintenance 
recording. It is a ruggedised, lightweight and environ- 
mentally sealed data recorder which uses industry stan- 
dard solid-state memory cards. The unit acquires 
navigational data, typically from a GPS receiver, as well 
as engine and airframe parameters from various ARINC 
429/573/717, RS-422, analogue and discrete sources. 
These inputs are sampled and decoded as necessary 
and the acquired data is time-stamped with a GMT 
value before being written to flash memory cards. 
Three card slots are provided, each capable of 
addressing up to 32 Mbytes of memory, subject to card 
availability of higher capacity cards in the future. 


Specifications 

Power supply: 28 V DC nominal 

Interfaces: ARINC 573, ARINC 429 (2), RS-422 (2), 
analogue (4), discrete inputs (16), run control, discrete 
outputs 

Reliability: 15,000 h MTBF 


Status 
In service. 


Contractor 
Penny & Giles Data Recorders Ltd. 


UPDATED 


HER 200 Series Tape Transport 


The HER 200 Series uses 73 m of 0.5 in tape, with five 
recording speeds from '%« to 15 in/s. The transport is 
supported on anti-vibration mounts within a cylindrical 
or rectangular case, so no added shock insulation is 
needed. 


Specifications 

Dimensions: 

(HER 200 cylindrical case) 96 x 215 mm 
(HER 202 rectangular case) 245 x 107 x 108 mm 
Weight: 

(HER 200) 2.4 kg 

(HER 202) 3.1 kg 

Power supply: 22-32 V DC, 25 W 

Tape speeds: '%c, 1, 3%, 7% and 15 in/s 
Tape running time: 640 s at 3% in/s 
Altitude: up to 70,000 ft 

Max linear acceleration: 50 g 


Contractor 
Racal Radar Defence Systems Ltd. 


UPDATED 


HER 402, 600 and 601 Tape 
Transports 
The HER 402, 600 and 601 ruggedised tape transports 


operate to full military specifications and are packaged 
in conventional rectangular boxes. Each offers six tape 


The Racal Radar Defence Systems Ltd Type HER 
601 ruggedised tape transport 


speeds up to 30 in/s, with up to 28 record tracks being 
possible using a pair of multitrack heads. The Type 400 
takes 650 ft of 1 in wide tape, the Types 600 and 601 
1,400 ft. 


Specifications 
Dimensions: 

(402) 279 x 159 x 152 mm 
(600) 381 x 221 x 178 mm 
(601) 381 x 221 x 199 mm 
Weight: 

(402) 8 kg 

(600) 15.5 kg 

(601) 16.3 kg 

Power supply: 

(402) 28 V DC, 54 W 

(600) 28 V DC, 54 W nominal 
(601) 28 V DC, 63 W 

Tape running time: (at 3% in/s) 
(402) 34.6 min 

(600/601) 64.6 min 

Altitude: up to 70,000 ft 

Max linear acceleration: 30 g 


Contractor 
Racal Radar Defence Systems Ltd. 


UPDATED 
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Storehorse and Storeplex Range 
of Instrumentation Recorders 


The Storehorse range provides record and replay in 7, 
14, 28 and 42 track configurations. Heads meeting IRIG 
intermediate band, wideband and double density stan- 
dards are available for operation in the speed range 
1% in/s to 120 in/s. A wide selection of interchange- 
able data channels is available to provide DR, FM, digi- 
tal and voice recording modes up to a maximum of 
4 MHz bandwidth at 120 in/s tape speed. The Store- 
horse features automatic calibration and equalisation, 
microprocessor control and other advanced tech- 
niques to ensure efficient and accurate recording. The 
extended bandwidth capability of Storehorse DD-4 is of 
particular benefit in predetection and telemetry 
recording. 

The Storeplex range offers a new modular concept in 
helical scan digital recording. The tape transport mod- 
ule uses economical S-VHS tape, a reliable high capac- 
ity easy-to-handle medium. Up to 64 analogue and/or 
digital channels are housed in a compact signals mod- 
ule. Channels can be recorded using any combination 
of bandwidths and clock rates up to the maximum sys- 
tem aggregate data rate of 51.2 Mbits/s. Storeplex ana- 
logue channels feature fully automatic calibration to 
provide a dynamic range of 96dB and channel-to- 
channel phase accuracy of better than 0.5° at 45.5 kHz. 
Digital channels offer from 1 to 16-bit parallel input at 
rates between 2 kbits/s and 51.2 Mbits/s. An inte- 
grated SCSI interface allows rapid direct-to-computer 
download of signal data. The system offers a flexible 
accurate solution for acoustic, vibration and telemetry 
data acquisition. 


Status 
The Storehorse range is established worldwide for use 
in radio, radar and sonar monitoring, with many appli- 
cations in aerospace development and range telemetry 
recording. 

The Storeplex range has become a standard solution 
for acoustic, sonar and vibration measurement 
applications. 


Contractor 
Racal Recorders Ltd. 


UPDATED 


The Racal Storeplex Delta instrumentation recorder offers 51.2 Mbits/s recording capacity and variable 


tape speed 


1995 


The Storehorse instrumentation recorder is installed on the Advanced Range Instrumentation Aircraft 


(ARIA) 


1995 


0730 KEL Series Low-Cycle 
Fatigue Counter 


The 0730 KEL Series calculates cumulative low-cycle 
fatigue and records the number of engine starts and 
engine hours. It also provides information on excee- 
dances, banding of speeds, voltages and thermo- 
couples, spool-up and spooldown times and 
snapshots of input data. The 0730 Series records a 
maximum of 18 aircraft or engine input analogue par- 
ameters including up to six speed, six voltage, two ther- 
mocouple and four discrete parameters which are 
configurable in range and sensitivity to customer 
requirements. It provides outputs via RS-232 link to a 
data transfer device, printer or maintenance computer, 
and current and voltage sources for aircraft sensor exci- 
tation. It also provides an output to an integral LED dis- 
play for manual interrogation of life usage exceedance 
fault codes. 


Specifications 

Dimensions: % ATR dwarf 

Weight: 2.5 kg 

Speeds: pulse probe or tachogenerator 10 Hz- 25 kHz 
Voltage: range selectable 0-0.5 V, 0-5 V, 0-40 V FSD 
Thermocouple: 0-1,000° C Ch/Al 

Discretes: 0-5 V, 0-28 V nominal 


Status 

In service with Swiss Air Force, the Royal Air Force Red 
Arrows aerobatic team and the Sultan of Oman’s Air 
Force British Aerospace Hawks and Swiss Air Force 
Eurocopter Super Pumas. Also used on land and 
sea platforms. 


Contractor 
Smiths Industries plc. 


VERIFIED 


0826 KEL Health and Usage 
Monitor 


The 0826 KEL health and usage monitor provides snap- 
shots of input data, exceedance monitoring and inci- 
dent monitoring. It also calculates cumulative low-cycle 
fatigue. It records up to 8 speed, 32 voltage, 16 discrete 
and 4 vibration aircraft and engine parameters. Outputs 
are provided via RS-422 link to a data transfer device, 
printer or maintenance computer and the system has 
an integral LED display for manual interrogation of 
input parameter values. 


Specifications 

Dimensions: % ATR 

Weight: 5 kg 

Speed: pulse probe 10 Hz- 4 kHz 
Voltage: 0-5 V FSD 

Discretes: 0-28 V nominal 
Vibration: 20-750 Hz buffered 


Status 
In production for and in service in the BAe 146. 


Contractor 
Smiths Industries plc. 


VERIFIED 


0829 KEL Health and Usage 
Monitor 


The 0829 KEL health and usage monitor provides snap- 
shots of input data, exceedance monitoring and inci- 
dent monitoring. It has capacity available to incorporate 
LCF counting. Thirty aircraft and engine input 


parameters, including up to 8 speed, 15 voltage and 7 
discrete parameters, are available, and the system 
incorporates an ARINC 429 databus. Outputs are via 
RS-422 link to a data transfer device, printer or mainten- 
ance computer and there is an integral LED for manual 
interrogation of input parameter values. 


Specifications 

Dimensions: % ATR 

Weight: 5 kg 

Speed: pulse probe 10 Hz - 4 kHz 
Voltage: 0-5 V FSD 

Discretes: 0-28 V nominal 
Vibration: 20-750 Hz buffered 


Status 
In production for and in service with the British 
Aerospace ATP. 


Contractor 
Smiths Industries plc. 


UPDATED 


Onboard Maintenance System 


The Smiths Industries engine life computer and stan-~ 
dard flight data recorder have been combined into a 
single Onboard Maintenance System (OMS). The 
engine life computer records running hours and engine 
starts, and provides real time calculations of low-cycle 
fatigue and snapshots of data to highlight deviations, as 
well as recording excursions outside defined limits. The 
standard flight data recorder records structural, engine, 
tracking, maintenance, mishap and training or mission 
replay data. 


The benefits of the OMS are crash survivability, crash 
position location and water recovery, fast accurate data 
transfer, management of major engine components, 
improved flight safety and longer life and lower cost of 
ownership. The system is suitable for both new build 
aircraft and retrofit. It consists of a Signal Acquisition 
Unit (SAU), Crash Survivable Memory Unit (CSMU) and 
engine life computer. The SAU serves as the interface 
to aircraft data signals and power inputs. It acquires, 
computes, compresses and stores data. Choosing 
which data to record is controlled by software and can 
be tailored to any application. The SAU is entirely 
solid-state. 

The CSMU can be adapted to a variety of require- 
ments. Retention of the last 15 minutes or a full 25 
hours of mishap data is available and the capability to 
store the last two hours of voice is in development. 

The engine life computer processes data to compute 
engine life usage, thermal creep, exceedances and per- 
formance information. This is transferred into internal 
non-volatile memory for retrieval either manually via the 
integral LED display or semi-automatically via a data 
transfer device. The computer uses standard hardware 
modules and the software architecture is structured for 
multiple applications. External programming enables 
general engine algorithms, such as low-cycle fatigue 
and exceedance levels, to be factory programmed to 
suit specific applications and customer requirements. 
The computer includes 64 kbytes of non-volatile mem- 
ory to store cumulative life usage totals, performance 
data and incident records. Extensive BIT is incorpor- 
ated to monitor the system for correct functionality. The 
computer can be configured to drive annunciators for 
predefined input conditions, exceedances and BIT. 

A Deployable Flotation Unit (DFU) houses the CSMU 
and is equipped with a radio beacon and strobe. The 


buoyant DFU is released at impact or at a specified 
depth. The beacon and strobe provide visual and radio 
position location and will operate for at least 72 hours 
continuously. 


Contractor 
Smiths Industries plc. 


VERIFIED 


The Onboard Maintenance System consists of 
(left to right) the signal acquisition unit, crash 
survivable memory unit and engine life computer 

1995 


Voice And Data Recorder (VADR) 


The VADR provides survivable voice and data record- 
ing in a compact form-factor. Flexible configurations of 
voice and data recording offered by the Smiths Indus- 
tries VADR bring modern recorder technology to plat- 
forms previously limited by the weight and bulk of 
traditional recording systems. 
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The compact, lightweight VADR is built on Smiths 
Industries solid foundation of military data recording 
expertise. Over 4,000 solid-state recorders were 
supplied worldwide in the last 10 years. 

Smith Industries VADR is available in a variety of con- 
figurations including: CVR/FDR combination; CVR 
only; and FDR only. 

The recorded voice and data is available for elec- 
tronic download directly through the front connector. 
Ground servicing, replay, and data analysis capabili- 
ties, hosted on readily available PC computers, are also 
available. 

Features include: EUROCAE ED-56 CVR; EUROCAE 
ED-55 FDR; TSO compliant; light weight (3 kg); mounts 
in virtually any location or orientation; and options of 
ARINC 404 adapter, area microphone, and ARINC 757 
control panel. 


Specifications 
Dimensions: 

(3253A) 86 x 108 x190 mm 
(3253C) 86 x 127 x 190 mm 
Weight: 

(3253A without beacon) 3 kg 
(3253C without beacon) 3 kg 
(3253A with beacon) 3.3 kg 
Power: 

(input) 28 V DC (115 VAC option - 3255) 
(consumption) <9 W (3253A) 
<12 W (3253C) 


Contractor 
Smiths Industries plc. 


HUMS Health and Usage 
Monitoring System 


HUMS combines vibration and usage monitoring of 
critical dynamic power-train components with tech- 
niques such as chip detection, rotor track and balance, 
engine power assurance, cycle counting, exceedance 
monitoring and oil analysis. Integrated with a Flight 
Data Recorder, HUMS helps the aviation industry meet 
rising standards demanded by regulatory bodies, and 


provides a complete ‘picture’ of aircraft health and 
usage. 

Stewart Hughes Ltd has teamed with Teledyne Con- 
trols Inc to produce HUMS. The first installation being 
flown on an S61N in November 1991. More than 200 
systems have now been sold. Established systems exist 
for S61 and S76, Super Puma AS332 MK 1 and 2, Cou- 
gar, CH47 and BV234, and Bell 412. Customers include 
US Army, UK Royal Navy and many North Sea 
operators. 


NEW ENTRY 
Status 
In production and in service. 
Contractor 
Stewart Hughes Ltd. 
NEW ENTRY 


Type 1192 Recycling Wire 
Recorder 


The Type 1192, based on a recording medium of stain- 
less steel wire, preserves the last 25 hours of flight data 
for crash analysis. Wire has long been used as a record- 
ing medium and gives the maximum data storage for a 
given volume and weight. The Type 1192 mechanical 
transport can be used in conjunction with any data pro- 
cessing and normalising system providing analogue or 
digital information. The system is designed to withstand 
100 g, 5 m/s shocks, the impact of a 227 kg steel bar 
dropped from 3m, a static crush force of 2,270 kg, 
exposure to flame at 1,100°C for 5 minutes over half the 
outside area, and a combination of fuel, hydraulic fluid, 
lubricating oil, fire extinguisher fluid and salt water for 
36 hours. 


Specifications 

Dimensions: 203 mm sphere 

reducing to 178 mm cylinder over central region 
Weight: 7.27 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 

28 V DC 

Recording medium: 0.058mm diameter stainless 
steel wire, breaking force >0.34 kg 

Data transfer rate: 1,536 flux reversals/s 


Status 
In service. No longer in production. 


Contractor 
W Vinten Ltd. 


VERIFIED 


Type 1200 Cockpit Voice 
Recorder/Reproducer 


The Type 1200 voice recorder/reproducer is designed 
for mounting in the confined areas typical of fighter 
cockpits. When connected to the communications con- 
trol system, it provides intelligible speech and record/ 
replay facilities. The system has only two controls, a 
selector switch for record/replay and a toggle switch 
for on/off, rewind and fast forward. When a microphone 
in the recorder detects speech it switches on automati- 
cally and continues to operate until speech stops. The 
recorder then continues to run for a preset period and 
switches itself off until the next speech sequence 
causes it to repeat the cycle. Cassettes may be 
replayed through the aircraft system or through a 
ground-based playback unit. The system employs stan- 
dard Philips C60 and C90 audio cassettes. A version 
designated the Type 1200-004 can record and 
reproduce data as well as voice. 


Specifications 

Dimensions: 147 x 43 x 168 mm 

Weight: 1.36 kg 

Tape cassette: Philips Compact C60 (30 min audio/ 
track) or C90 (45 min audio/track) 

Tape erase: automatic prior to recording 


Status 
In service. No longer in production. 


Contractor 
W Vinten Ltd. 


VERIFIED 


Type 1300 Pilot’s Display 
Recorder 


The Type 1300 camera photographically records 
head-up display symbology superimposed on the 
pilot’s view of the outside world. The record can be 
employed for the training of combat tactics, for debrief- 
ing or for assessment of weapon aiming and target 
damage. Mounted on the side of the head-up display it 
gives the least visual obstruction to the pilot and pre- 
serves a Clear rear surface on the head-up display com- 
biner glass for control purposes. The system comprises 
a camera unit, film magazine and interchangeable 
lenses. Automatic exposure control and variable shut- 
ter speed permit the use of film emulsion speeds within 
a wide brightness range. The exposure is controlled by 
a built-in electronic sensing unit and emulsion speed is 
adjusted automatically by a coding feature in the film 
magazine that presets the appropriate controls. 


Specifications 

Dimensions: 210 x 190 x 45 mm 

Weight: 3 kg 

Power supply: 28 V DC 

2 A (starting) 

1 A (running) 

Film type: 22 m x 16 mm x 0.1 mm double perforated 
cine 

Framing rate: 16 or 32 frames/s 

Film movement indicator: visual indication 

Exposure control: integral with camera, automatic 
over brightness range 78-5,028 ft lambert 

Running time: 3 min at 16 frames/s 

Shutter speed: 1.25-10 ms 

Event marker: remote operation 
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Lens (with periscope): 
/2.8-22, F=25 mm, FOV 16° x 22° 
f/2.8-22, F=50 mm, FOV 8° x 11° 


Status 
In service. No longer in production. 


Contractor 
W Vinten Ltd. 


VERIFIED 


Series 2768 Super VHS Video 
Cassette Recorder 


The small lightweight Series 2768 helical scan video 
recorders are suitable for recording both video and 
data signals in hostile environments and alternative 
case designs enable the recorder to be located in either 
cockpit or equipment bay. 

The recorder employs a miniature VHS-C cassette to 
achieve a minimal size. Cassettes may be replayed on 
the ground by means of a mechanical adaptor in stan- 
dard VHS video equipment, resulting in low-cost and 
readily available playback systems. Vinten video 
recorders are capable of producing recordings through 
high g aircraft manoeuvres, high vibration or gunfire. 

In operation the Series 2768 recorder is sealed 
against sand, dust and water and contains a condition- 
ing heater for low temperature operation. 

A significant feature of the Series 2768 is the incor- 
poration of anti-vibration/shockmountings within the 
case of the recorder. This enables the recorder to be 
hard-mounted to the aircraft in almost any orientation 
and requires no sway space. The Series 2768 recorder 
may be used for unusually formatted signals such as 
those from linescan sensors. 

The Airborne Recorder for IRLS and EO Sensors 
(ARIES) Video Cassette Recorder (VCR) is one of the 
Vinten Series 2768 recorders which are designed 
specifically for airborne environments. The recorder is 
available in both cockpit and bay-mounting versions. 

The VCR is designed for recording linescan format- 
ted video imagery derived from IRLS or EO sensors. It 
can be fitted internally or in a pod in manned aircraft or 
in RPVs, drones and UAVs. 


The VCR is a small lightweight S-VHS recorder. It 
incorporates anti-vibration mountings within its case 
which enables it to be hard-mounted to the aircraft in 
any orientation with no external sway space. 


Specifications 

Dimensions: 125 x 152 x 226 mm 

Weight: 3.5 kg 

Recording system: rotary helical scan 

Video signal system: PAL colour/CCIR monochrome 
625 lines or NTSC colour/EIA monochrome 525 lines, 
plus other formats for non-standard signals 
Recording time: up to 90 min 

Event marker: visual and audio when used in 
association with a Series 3150 camera 

Recording bandwidth: up to 4.5 MHz 


Status 
In production and in service. 


Contractor 
W Vinten Ltd. 


UPDATED 


Series 3150 Colour Video Camera 


The Series 3150 colour video camera is a modular CCD 
camera specifically designed for airborne recording 
applications. It comprises two LRUs. 

The camera is designed to provide high-resolution 
colour images and is readily installed as either original 
equipment or as an aircraft upgrading. There are two 
versions of the camera: the low-profile and the univer- 
sal. The latter has the ability to separate the lens and 
sensor from the remainder of the camera by a flying 
lead. This new concept for an airborne colour camera 
enables the ideal positioning of the camera lens in a 
location where there may otherwise be limited room for 
the complete camera. Previously the only alternatives 
were either to produce a special camera of dedicated 
design or to provide an optical periscope and suffer the 
resulting reduction of light to the sensor. 

The camera is able to produce television pictures 
over a very wide illumination range and operate con- 
tinuously in very demanding environmental conditions. 


For cockpit installation the Series 3150 camera’s 
standard modules are flexible enough in configuration 
to be orientated to suit most HUD and gunsight mount- 
ing requirements. This approach offers both an optical 
and cost-effective solution. The equipment can be used 
in association with Vinten airborne video recorders 
such as the Series 2768. 


Specifications 

Dimensions: 

(camera head) 105 x 56 x 24 mm 
(camera control) 162 x 146 x 95 mm 
Weight: 

(camera head) 0.75 kg 

(camera control) 1.7 kg 

Power supply: 28 V DC, 18 W nominal 
Camera head sensor: solid-state imager 
Field of view: 25° x 19° (nominal) 
Refresh rate: 50 or 60 Hz 

Dynamic range: 10-170,000 lux 


Status 
In service and in production. 


Contractor 
W Vinten Ltd. 


Type 6051 Video Conversion Unit 


The Vinten Type 6051 Video Conversion Unit is 
designed as a 525 line/60 Hz to 625 line/50 Hz video 
converter for use in combat aircraft. It enables 525 
line/60 Hz video sources to be interconnected to 625 
line/50 Hz video switching, display and recording 
equipment and is appropriate for use where multiple 
video standards exist on an aircraft. The converted 
video output can be synchronised to another onboard 
625 line/50 Hz source. 


Status 
In production. 


Contractor 
W Vinten Ltd. 


NEW ENTRY 
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PTA-45B Airborne Data Printer 


The AlliedSignal PTA-45B data printer is the first unit of 
its kind designed specifically for commercial aircraft. 
The equipment uses a high-efficiency switching power 
supply which provides sufficient power to continuously 
print ‘all-black’ (all 600+ dots printing at the same time). 
Since normal operation runs at only 15 per cent of the 
machine capacity, the printer is claimed to be capable 
of providing up to 10 times the reliability of previously 
available models. 

The printer permits flight crew access to hard copies 
of uplinked flight plans, messages and graphics, and 


PTA-ASB (4509) 


PIA-GBB (0402 aed -040S) 


PTA-ASB (-O40M5 


Units of the AlliedSignal PTA-45B data printer 
family 


can also print a copy of datalink information displayed 
on the AlliedSignal weather radar display. The printer 
may be driven by a datalink system or a maintenance 
computer. User features include paper guides to help 
prevent paper jamming, a hinged spool to ease paper 
changing and a paper level indicator to tell how much 
paper is left. The unit has a MTBF in excess of 
5,000 hours. 


Status 

In production and ordered for the British Aerospace 
146 aircraft. The PTA-45B is standard equipment on the 
Airbus A320 and has been selected for the Boeing 737, 
747-400, 757 and 767, McDonnell Douglas MD-11, 
MD-80 and MD-88 and Airbus A310-300, -400 and -500 
airliners. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


Solid-State Flight Data Recorder 


The Solid-State Flight Data Recorder (SSFDR) is an all- 
solid-state implementation of a crash survivable flight 


data recorder. It conforms to ARINC 573, ARINC 717 
and ARINC 747. The unit eliminates all moving parts 
and uses solid-state flash memory as the recording 
medium. The SSFDR comprises three shop replace- 
able units: the crash survivable memory, power supply 
and interface and control assembly. 

Memory capacity allows for the last 25 hours of flight 
data to be stored at an input rate of 64 words/s or 128 
words/s. Data is stored without the use of any data 
compression algorithm, which provides for maximum 
reliability and integrity of critical flight information. An 
underwater locator beacon is available as an option. 


Specifications 

Dimensions: 2 ATR long or short 

Weight: 816 kg, including underwater locator beacon 
Power supply: 115 V AC, 400 Hz or 28 V DC, 20 W 
(max) 

Temperature range: —55 to +70°C 

Reliability: >15,000 h MTBF 


Contractor 
AlliedSignal Commercial Avionics Systems. 


Engine Analyser Unit 


The Engine Analyser Unit (EAU) is an airborne qualified 
unit designed for installation in the Northrop Grumman 
E-2C aircraft for operation with its two T56-A-427 
engines. The EAU performs the signal conditioning, 
processing and recording of selective parametric data 


from each engine and the aircraft and provides the 
diagnostics and trending data for subsequent retrieval 
and analysis by the ground maintenance crew. 
Electronic and mechanical EAU subassemblies are 
packaged ina % ATR size LRU along with the Magnetic 
Tape Loader (MTL) consisting of an electronics unit, 
Tape Transport Cartridge (TTC) and cradle assembly. A 


non-rechargeable long-life lithium battery is contained 
in a small environmentally protected compartment 
located in and externally accessible from the bottom of 
the EAU chassis. 

Attached at the bottom front panel of the EAU is a 
pair of brackets for securing the LRU in the aircraft. The 
upper right front panel holds the hinged handle and 


provides external access to the five internal plug-in SRA 
circuit boards. The TTC is externally removable from 
the front upper left panel without disturbing the internal 
circuitry of the box. A connector receptacle below the 
TTC is used to interface the EAU with the diagnostic 
maintenance terminal for ground operation. The ana- 
logue signals from two engines and the aircraft, the 
input power, warning lamp outputs and serial data 
inputs from the two digital electronic controls are inter- 
connected through the two rear EAU chassis connector 
receptacles. 

A status panel on the front of the EAU contains three 
electromechanical locking annunciators for EMS fault, 
maintenance advisory and tape-full indications to the 
aircraft maintenance crew. 

The EAU is a unit of the T56 engine monitoring sys- 
tem for installation in the twin-engine E-2C aircraft. In 
addition, the EAU was designed for cost-effective 
growth to monitor and analyse performance of four 
engines simultaneously when installed in a multi-engine 
aircraft. Each engine in the E-2C includes a Digital Elec- 
tronic Control (DEC) which provides parametric infor- 
mation via a serial data stream to a single EAU. The 
EAU is an airborne computer that selectively records 
data derived from engine diagnostics and vibration 
algorithms on the removable TTC, operates a mainten- 
ance advisory indicator on the EAU, performs special 
engine operational computations and provides flight 
safety information to the pilot. After a flight, the ground 
crew checks the ‘Main Advisory’ indicator on the EAU 
to determine whether to remove the TTC for further 


analysis of engine performance. Ground station equip- 
ment is used to analyse the engine and flight data, issue 
detailed maintenance directives, provide engine oper- 
ational information and store maintenance history 
records. 

For additional supportability, onboard programming 
circuitry is designed into the CPU board to allow the 
EAU to be programmed with new software without 
removing any components from the modules. 

The EAU computer program provides extensive BIT 
software to achieve the optimum fault detection and 
isolation. BIT results are easily acquired by extracting 
the data stored on the tape cartridge by the ground sta- 
tion equipment or by using a hand-held maintenance 
terminal. 


Status 
In production for the Northrop Grumman E-2C. 


Contractor 
Ametek Aerospace Products. 


Engine Analyser and 
Synchrophase Unit 


The Engine Analyser and Synchrophase Unit (EASU) 
provides continuous, real-time monitoring of engine 
operating parameters. It monitors engine vibration and 
converts the information to spectral data points, com- 
paring it against defined limits. Exceedances are 
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reported to the cockpit and time-stamped records are 
stored in non-volatile memory for downloading and 
analysis by maintenance staff. 

For turboprop applications, the EASU functions as a 
propeller speed/phase synchroniser to reduce aircraft 
cabin noise and vibration. 


Contractor 
Ametek Aerospace Products. 


Sentinel Data Acquisition Unit 


The Sentinel Data Acquisition Unit (DAU) is used to 
acquire and transmit critical information from a variety 
of aircraft systems. It is a dual-redundant 3 MCU unit for 
monitoring systems such as the electronic engine con- 
troller, electrical system, air data computer, hydraulic 
system and a variety of other aircraft subsystems. 

The DAU transmits data through both ASCB and 
ARINC 429 buses. Information will then be processed 
by the IC-800 integrated avionics computer and may be 
shown on the EICAS. 


Status 

The DAU has been integrated with the Honeywell 
Primus 2000 XP integrated avionics system for the 
Bombardier Global Express business jet. 


Contractor 
Ametek Aerospace Products. 


DCRsi Digital Cassette Recording 
System 


The DCRsi is a 1 in transverse rotary digital recorder 
capable of recording and reproducing digital data at 
any user rate from 0 to 107 Mbits/s. The DCRsi is 
offered in a laboratory configuration and in modular air- 
borne record only or record/reproduce configurations. 

Capability can be sustained for over one hour in one 
tape cassette with a total storage capacity of 3.8 x 10" 
bits which is equal to four 14 in tape reels recorded ona 
conventional 28-track HDDR. 

The DCRsi is equipped with a built-in 96 Mbit mem- 
ory buffer which completely isolates the user from the 
tape recorder internal timing. Via this front end buffer, 
the DCRSi will unconditionally follow the user’s data 
clock so that any data rate up to 107 Mbits/s can be 
recorded or played back either continuously, in bursts, 
or while fluctuating at any slew rate. 

The transverse rotary recording technology was cho- 
sen over conventional technology because of the small 
transport size and intrinsically superior environmental 
performance under vibration, temperature and 
humidity. The transverse scanner is only 1.5 in (88 mm) 
in diameter and contains six transducers at 60° angular 
separation. With only one transducer in contact with the 
tape at a time, a single high-performance data channel 
is utilised. 

The DCRsi is designed to allow for bit-by-bit 
synchronisation of multiple machines when connected 
in parallel to achieve higher throughput or storage 
capacity. A DCRsi subsystem consisting of four units 
and occupying 4 ft of rackspace is able to record/ 
reproduce for one hour at 428 Mbits/s. 

One empty card slot is provided for user custom 
interfaces. One card is an analogue interface which 
allows for recording a broadband analogue signal and 


Ampex DCRSi airborne configurations 


a bandwidth of up to 5.8 MHz with exceptional NPR 
performance. 

The standard DCRsi is offered with bit-serial and 8-bit 
parallel user data interfaces. The DCRsi is controlled 
via built-in RS-232/422 serial interfaces or via an 
optional remote-control panel. 


Specifications 

Dimensions: 

(tape transport module) 373.8 x 274.3 x 175.2: mm 
(record electronics module) 390.6 x 520.7 x 189.2 mm 
(reproduce electronics module) 390.6 x 495.3 x 
189.2 mm 

(power supply module) 317.5 x 254 x 152.4 mm 
Weight: 

(tape transport module) 14.7 kg 

(record electronics module) 23.1 kg 

(record electronics module) 20.4 kg 

(power supply module) 11.8 kg or 13.6 kg 

Power supply: 115 V AC, 400 Hz, 3 phase or 28 V DC 


Status 

Approximately 600 units are in service worldwide in 
data capture applications such as radar and optical 
reconnaissance imagery, flight test, remote sensing, 
anti-submarine warfare and intelligence gathering. No 
longer in production. 


Contractor 
Ampex Corporation Data Systems Division. 


DCRsi 107/107R Digital Cartridge 
Recording System 


The DCRsi 107/107R rack-mount and modular rugge- 
dised systems are 1 in transverse scan, rotary digital 


recorders capable of recording and reproducing at any 
user data rate from 0 to 13.4 Mbytes/s (0-107 Mbits/s). 
This capability can be sustained for over one hour in 
one tape cartridge with a total storage capacity of 
48 Gbytes which is equal to four 14 in tape reels 
recorded on a conventional 28 track HDDR. 

Capitalising on improvements in integrated circuit 
density and the use of ASICs has resulted in a DCRsi 
107 system that is smaller, lighter and has 50 per cent 
less power consumption than the DCRsi system it 
replaces. It provides a computer-friendly mass storage 
data peripheral to any air, sea or land platform. 

The DCRsi 107 features a format and interface that is 
compatible with the DCRsi and the DCRsi 240, con- 
stant packing density, 96 Mbit internal I/O buffer and 
data block, time code addressing and searching and 
automatic playback alignment. Data transfer can be 
continuous, in bursts or changing. A ruggedised ver- 
sion, the DCRsi 107R, is designed for hostile environ- 
ments. The system has RS-232 and RS-422 control 
interfaces. 

The DCRsi 107 is available in both single module, 
19 in rack-mount and modular ruggedised configur- 
ations. The ruggedised DCRsi 107R is available either 
as a two module record only or as a three module 
record/reproduce configuration. 


Specifications 

Dimensions: 

(tape transport module) 373.4 x 274.3 x 175.3 mm 
(rec/rep electronics module) 360.7 x 485.1 x 152.4 mm 
(optional AC input power module) 254 x 152 x 76.2 mm 
Weight: 

(tape transport module) 14.75 kg 

(record electronics module) 15.88 kg 

(reproduce electronics module) 15.42 kg 

(optional AC power module) 4.54 kg 

Power supply: 28 V DC 

210 W (record only) 

430 W (record/reproduce) 

Temperature: 

-30 to +50°C (operating) 

-54 to +70°C (non-operating without tape) 

Altitude: up to 50,000 ft operating 


Contractor 
Ampex Corporation Data Systems Division. 


DCRsi 240 Digital Cartridge 
Recording System 


The DCRsi 240 rack-mount and modular system is a 
1 in transverse scan, rotary digital recorder capable of 
recording and reproducing at any user rate from 0 to 
30 Mbytes/s (0-240 Mbits/s). The byte parallel data 
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interface used in the DCRsi, DCRsi 107 and DCRsi 240 
consists of eight parallel data lines, one common clock 
and one enable signal. This interface compatibility, 
along with the common format on tape, results in full 
tape interchange among all three DCRsi models. Tapes 
recorded on the DCRsi 240 can be played on DCRsi 
and DCRsi 107, and vice-versa. The 240 Mbits/s trans- 
fer rate capability is accomplished by increasing the 
number of record/playback heads from 6 to 12 and 
adding a second data channel, while retaining the 
single channel I/O architecture intact. Data is now 
recorded or played back on two heads simultaneously. 
The data from each of the two heads is processed by 
separate data channels at 120 Mbits/s each and the 
two data streams are combined in the single 72 Mbyte 
data buffer which yields a sustained total throughput of 
240 Mbits/s with a peak rate of up to 300 Mbits/s. This 
capability can be sustained over the entire tape car- 
tridge, resulting in a storage capacity of 48 Gbytes 
which is equal to four 14 in tape reels recorded on 
conventional 28 track HDDRs. 


Capitalising on improvements in integrated circuitry 
density and the use of ASICs has resulted in a DCRsi 
240 system that is smaller, lighter and consumes less 
power than the previous DCRsi systems. The DCRsi 
240 provides the power of a computer-friendly mass 
storage data peripheral to any air, sea or land platform. 

The DCRsi 240 features constant packing density 
providing 48 Gbytes user storage per cartridge regard- 
less of data rate, data block and time code addressing 
and searching and automatic playback alignment. Data 
transfer can be continuous, in bursts or changing. The 
two-module ruggedised DCRsi 240 is designed for 
hostile environments. The system is configured for 
RS-232 and RS-422 control interfaces. 


Specifications 

Dimensions: 

(tape transport module) 373.4 x 274.3 x 175.3 mm 
(rec/rep electronics module) 388.6 x 317.5 x 195.6 mm 
(cartridge) 266.7 x 165.1 x 41.9 mm 

(optional AC power modules) 254 x 152.4 x 76.2 mm 


Weight: 

(tape transport module) 14.74 kg 

(rec/rep electronics module) 14.06 kg 
(cartridge) 1.13 kg 

(optional AC power module) 4.54 kg 
Power supply: 28 V DC, 450 W typical 
Temperature range: 

-30 to +50°C (operating) 

-54 to +70°C (non-operating without tape) 
Altitude: up to 50,000 ft operating 


Contractor 
Ampex Corporation Data Systems Division. 


ADAS-7000 Airborne Data 
Acquisition System 


Aydin Vector manufactures a wide range of telemetry 
and data recording systems for missile and air vehicle 
flight testing including the ADAS-7000, originally 
designed for the IAI Lavi flight test programme. This 
provides a master/slave recording system for aircraft 
use, using advanced signal conditioning and encoding 
hardware. A PMU-700 program master unit is at the 
heart of the ADAS-7000; this is used as a central 
encoder/controller of the whole system and communi- 
cates on a MIL-STD-1553 digital data highway with a 
number of slave units. Up to 8,000 parameters can be 
monitored and recorded. 


Contractor 
Aydin Vector Division. 
VERIFIED 


ATD-800 Digital Tape Deck 


The ATD-800 ruggedised tape deck is intended for use 
in airborne and field applications which require high 
sustained data rates of up to 500 kbytes/s and large 
capacity data storage up to 5 Gbytes. Typical appli- 
cations include flight test instrumentation, operational 
system data logging, radar and video recording, com- 
mercial aircraft verification and certification testing. 

The ATD-800 can be configured for various types of 
interfaces such as SCSI-2 (Standard), IRIG-106-PCM, 
MIL-STD-1553 and video. Record times start at 2% h for 
the maximum sustained 500 kbytes/s input rate and 
will increase if lower data rates are utilised. 

The ATD-800 uses advanced helical scan recording 
technology provided by the EXABYTE 8500 8 mm car- 
tridge tape subsystem, packaged in a ruggedised 
enclosure to isolate the unit from harsh environments. 
The 8 mm tape media is commercially available and its 


small size provides an economical means for storing 
the tapes after use. 

When configured as a flight test instrumentation sys- 
tem, the ATD-800 can be utilised with the PTU-800 play- 
back tape unit and an SCSI-2 controller card to provide 
preformatted PCM data which is immediately available 
for post-flight processing. The PTU-800, when used 
with ADASWARE playback software, eliminates the 
need for a bit synch or decommutator. 


Contractor 
Aydin Vector Division. 


VERIFIED 


ELI-101A Engine Monitor 


BFGoodrich has developed a range of engine life moni- 
tors which measure engine stress factors such as tem- 
peratures, speeds and throttle angle from which the 
engine life used may be calculated. Trials were conduc- 
ted on J85-powered US Air Force T-38 jet trainers in 


1983 and the ELM-100 then went into production. In 
1984 BFGoodrich introduced a version for the 
commercial market. 


Status 
Installed in T-38, F-5 and A-37 aircraft. No longer in 
production. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


Disk Drive Unit 


The Disk Drive Unit (DDU) family is intended for appli- 
cations within commercial aircraft where compatibility 
with ARINC 404 and high-density storage are required. 
The DDU is based on high-performance 3.5 in 
Winchester magnetic disk technology. 

The DDU consists of two environmentally sealed 
disks, each with 1 Gbyte of formatted data storage, 
115 V AC power supply and EMI filter packaged within 
an ARINC ’% ATR short chassis. 


Specifications 

Dimensions: 124 x 193.5 x 318 mm 
Weight: 5.9 kg 

Power supply: 115 V AC, 26 W 
Temperature range: 0 to +50°C 
Altitude: up to 15,000 ft 


Status 
The DDU is in service in the cabin file server for the 
in-flight entertainment subsystem. 


Contractor 
Computing Devices International. 


Embedded and Special 
Application Mass Storage 


The Embedded and Special Application mass storage 
(E/SA) is intended for those applications where embed- 
ded or form factor restrictions require a compact mili- 
tarised disk. E/SA is based on a field-proven 


high-performance 3.5 in magnetic disk. It consists of a 
sealed disk cartridge with 426 or 1,054 Mbytes of for- 
matted data storage, an optional cartridge interconnect 
module and an optional mounting frame. 


Specifications 

Dimensions: 

(disk cartridge) 58.4 x 124.5 x 177.8 mm 
(interconnect module) 61 x 125.7 x 57.1 mm 
(mounting frame) 292.1 x 94 x 262.6 mm 

Weight: 

(disk cartridge) 2.27 kg 

(interconnect module) 0.18 kg 

(mounting frame) 1.81 kg 

Power supply: 

(disk cartridge) 5 V DC, 0.75 Aand 12 VDC, 0.8A 
(interconnect module) 5 V DC and 12 V DC, 1.3 W 


Contractor 
Computing Devices International. 


VERIFIED 


Hard Disk Subsystem 


The Hard Disk Subsystem (HDS) provides a highly 
reliable form and fit replacement for Miltope and 
Ampex magnetic tape transports in an airborne 
environment. Based on field-proven 3.5 in magnetic 
disk technology, the HDS provides a x65 increase in 
storage capacity and reductions in weight and power. 
Each HDS enclosure emulates up to three tape trans- 
ports with electrically isolated and redundant hardware 


for each magnetic tape transport equivalent set. An 
operator control panel provides a user-friendly inter- 
face, while extensive BIT capability allows for easy field 
maintenance and eliminates the need for special test 
equipment. The disk media is in a removable cartridge 
which currently uses a drive with 1 Gbyte of formatted 
storage. 

The HDS is designed to support incorporation of 
future higher-capacity disk technology by simply 
replacing the drive in the removable cartridge with new 
3.5 in disks. Capacities of 8 Gbytes are planned. 


Specifications 

Dimensions: 

(enclosure) 469.9 x 787.4 x 314.2 mm 

(1,054 Mbyte cartridge) 58.4 x 124.5 x 177.8 mm 
Weight: 

(enclosure) 43.1 kg 

(1,054 Mbyte cartridge) 2.27 kg 

Power supply: 115/200 V AC, 400 Hz, 3 phase, 165 W 
Reliability: 14,500 h MTBF 


Contractor 
Computing Devices International. 


UPDATED 


Model R Mobile Mass Storage 
System 
The Mobile Mass Storage System Model R (MMSS/R) 


provides solutions to meet a broad range of appli- 
cations. It is based on field-proven high-capacity 


high-performance 5.25 in (183 mm) Winchester disk 
products. 

Through the use of common module assemblies, 
many configuration options are available to meet spe- 
cific system and application requirements. The system 
is designed for easy operator use and maintenance. 

The MMSS/R is packaged in a convection-cooled 
ATR enclosure. Computer system interface is SCSI or 
ANSI 3.131-1986, with single-ended or optional differ- 
ential input/output. It is configured with one disk car- 
tridge of 1,054 Mbytes capacity. The disk cartridges 
are designed to incorporate higher-capacity disk 
storage technology. 


Specifications 

Dimensions: 

(enclosure) 194 x 257 x 395 mm 

(1,054 Mbyte cartridge) 93.5 x 180.3 x 277.1 mm 
Weight: 

(enclosure) 18.6 kg 

(1,054 Mbyte cartridge) 4.8 kg 

Power supply: 115 or 220 V AC, 50/60/400 Hz 
and 28 V DC 

Reliability: 10,000 h MTBF (one cartridge) 


Contractor 
Computing Devices International. 


UPDATED 


Operator Workstation Embedded 
Disk 


The Operator workstation Embedded Disk (OED) pro- 
vides a high-performance, low-cost solution to meet a 
broad range of applications, including operating sys- 
tems and data storage. The OED is based on high- 
capacity 3.5in Winchester disk products currently 
used on several airborne and other programmes. 

The OED consists of two 1 Gbyte Removable Trans- 
portable Media Modules (RTMM) and a Power Con- 
verter Module (PCM). The OED is packaged in an 
air-cooled 19 in rack-mounted enclosure. The system is 


designed for easy operational use and maintenance. 
System architecture allows daisy chaining of up to 
three OEDs over a single SCSI channel. 

The OED is designed to support incorporation of 
future higher-capacity disk technology by simply 
replacing the drive in the removable cartridge with new 
3.5 in disks. Capacities of 8 Gbytes are planned. 


Specifications 

Dimensions: 

(OED) 525.8 x 180.3 x 381 mm 
(RTMM) 58.4 x 124.5 x 177.8 mm 
Weight: 

(OED) 18.14 kg 

(RTMM) 3.63 kg 

Power supply: 28 V DC, 75 W 
115/200 V AC, 400 Hz, 3 phase and 115/200 V AC, 
60 Hz, single phase options 
Temperature range: 

(OED) -40 to +55°C 

(RTMM) -20 to +55°C 

Altitude: up to 42,000 ft 
Reliability: 5,000 h MTBF 


Contractor 
Computing Devices International. 


UPDATED 


Versatile Mass Media Memory 


The Versatile Mass Media Memory (VM3) is a 19 in 
rack-mounted, very large capacity mass storage sys- 
tem for applications where high performance is 
required. Designed to meet MIL-E-5400, VM3 can be 
used for airborne and other applications. 

Each VMB8 suite consists of up to four environmen- 
tally sealed SCSI-2 Removable Transportable Media 
Modules (RTMM), up to two disk controllers and up to 
four Input/Output (I/O) interfaces. A standard VM3 with 
four TRMMs provides a total system storage capacity of 
4 Gbytes, with a 5 Mbyte/s burst transfer on each SCSI 
1/O channel. 
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The fan-cooled VMS offers an internal architecture 
that provides a very high data throughput of up to 
64 Mbytes/s and multitasking. The internal bus struc- 
ture permits burst multiplexing of data as well as 
overlapped disk access by up to four host computers. 

VM3 may be configured with up to two disk control- 
lers, each with a 256 kbyte data buffer and up to four 
|/O interfaces. Available |/O interfaces include SCSI-3, 
NTDS with AN/UYH-3 emulation and NTDS with ANEW. 
The SCSI I/O adaptors and disk controller architecture 
support an internal sustained data transfer rate of 
5 Mbytes/s. 

Each 1 Gbyte RTMM has a 240 kbyte buffer for read 
and write cacheing. The RTMMs support a burst data 
transfer rate of 10 Mbytes/s with sustained data trans- 
fer rates ranging from 1.3 to 2.1 Mbytes/s. The RTMM 
has an average latency time of 6.8 ms and an average 
seek time of 12 ms. It is mounted in a shock/vibration 
isolation frame. RTMMs are interchangeable within the 
VM3 unit and with other VM3 systems. 

The VM3 features comprehensive BITE, providing 
fault detection and executing independent diagnostics 
with greater than 85 per cent accuracy at the replace- 
able module level. BITE can be executed via the oper- 
ator keyboard/display in the front cover or remotely via 
an RS-232 interface. 

The VM83 is designed to support incorporation of 
future higher-capacity disk technology by simply 
replacing the drive in the removable cartridge with new 
3.5 in disks. Capacities of 8 Gbytes are planned. 


Specifications 

Dimensions: 482.6 x 660.4 x 355.6 mm 

Weight: 63.5 kg 

Power supply: 115/200 V AC, 400 Hz, 3 phase, 450 W 
115/200 V AC, 60Hz, single phase and 28V DC 
options 

Temperature range: —40 to +55°C 

Altitude: up to 42,000 ft 

Reliability: 5,000 h MTBF 


Contractor 
Computing Devices International. 
UPDATED 


MARS-II Data Recording System 


The Multi-Application Recorder/Reproducer System 
(MARS-II) provides a systems approach to data record- 
ing. An SCSI computer enables an electronic module to 
utilise tape, disk or solid-state memory, with one elec- 
tronic module supporting up to seven storage modules. 
Combined in this system is the capability to record or 
reproduce eight completely asynchronous, electroni- 
cally configurable channels of PCM or dual-redundant 
MIL-STD-1553B data in addition to one channel of IRIG 
time code data and one channel for voice annotation. In 
addition, MARS-Il accepts NRZL, R-NRZL, biphase and 
analogue data formats. 


Specifications 

Dimensions: 

(electronic module) 127 x 304.8 x 342.9 mm 
(storage module) 127 x 238.1 x 342.9 mm 
Weight: 

(electronic module) 15.88 kg 

(storage module) 6.8 kg 

Power supply: 28 V DC 

115/220 V AC, 47-400 Hz 

Temperature range: —54 to +50°C 
Altitude: up to 50,000 ft 


Contractor 
Datatape Inc. 


The Datatape MARS-II consists of (left) the storage module and (right) the electronics module 
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AN/UYH-15 Recorder-Reproducer 
Set, Sound 


The AN/UYH-15 is a voice recording and reproduction 
system that uses modern digital speech processing 
technology. It is a compact system that allows oper- 
ators to monitor, record and instantly recall any 
recorded message. Designed primarily for use with sig- 
nal acquisition systems as the standard replacement 
for the US Army AN/UNH-17A analogue cassette 


recorder, the AN/UYH-15 is ideally suited for all real- 
time voice transcription and analysis applications. The 
AN/UYH-15 may be controlled by either a host 
computer or by one or two control display panels. 

The AN/UYH-15 can record six analogue input chan- 
nels simultaneously. During recording, each operator 
can either monitor input or play back recorded files. 
Operator commentary can be recorded and time- 
correlated to a given signal. The signal and its related 


commentary can be combined for output to aid in 
analysis. 

Each recorded signal is digitally sampled and com- 
pressed before being stored on the AN/UYH-15’s hard 
disk, which makes it possible to store six hours of voice 
input. The voice compression algorithm offers proven 
performance in the noisy military environment, as well 
as high-quality reproduction independent of the signal 
being reproduced. 
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Specifications 

Dimensions: 

(chassis) 133.4 x 482.6 x 412.8 mm 
(control/display panel) 50.8 x 228.6 x 152.4 mm 
Weight: 

21.32 kg (with 2 control/display panels) 

16.78 kg (without panels) 


Power supply: 105-130 V AC or 208-240 V AC, single 
phase, 47-400 Hz or 22-30 V DC, 80 W typical 

Audio channels: 6 input, 2 output 

Bandwidth: 300 Hz - 4.4 kHz 

Capacity: 6 h 

Recording media: 170 Mb formatted hard disk 
Interfaces: RS-232C, IEEE-488 


Environmental: 
TEMPEST 


MIL-STD-810D, MIL-STD-461/462, 


Contractor 
GTE Government Systems. 


ADAU 100 Auxiliary Data 
Acquisition Unit 


The microprocessor-controlled ADAU 100 Auxiliary 
Data Acquisition Unit provides the multiplexing, signal 
conditioning and digitising of strain-gauge and thermo- 
couple signals for use in engine condition monitoring 
equipment. The serial output data is sent to a DMU as 
part of an expanded ACMS system and is controlled by 
software stored in a read-only memory. The unit also 
provides calibration and cold-junction compensation 
for the input signals. 


Specifications 
Dimensions: % ATR short 
Weight: 4.1 kg 

Power: 45 W 


Status 

The ADAU is part of the company’s Mk II ACMS system 
for the Boeing 747 and McDonnell Douglas DC-10 
transports. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


Aircraft Propulsion Data 
Management Computer 


The Aircraft Propulsion Data Management Computer 
(APDMC) is primarily an engine monitoring, aircraft 
warning and display and data transfer unit. It acquires 
engine data from electronic engine controls and pro- 
vides engine health, status, maintenance and limit 
functions. 

Avionics systems are connected to the warning and 
caution systems MIL-STD-1553 bus and ARINC 429 
bus through the APDMC with 37 other aircraft LRU ana- 
logue and discrete input/output parameters. The 
APDMC provides aircraft stall, overspeed, take-off and 
horizontal stabiliser warning and display; records 
engine maintenance data and system flight data; and 
provides cockpit display data for system LRUs, fault 
history, propulsion and exhaust gas temperature. 

The signal input/output complement includes: dual- 
redundant MIL-STD-1553 multiplex databuses; eight 
receive and seven transmit ARINC 429 serial data- 
buses; two ARINC 573-7 serial databus outputs of 
which one is used for an AIMS recorder output; 35 ana- 
logue inputs including a mix of RVDTs and LVDTs plus 
excitation; a mix of AC and DC absolute and ratiometric 
signals; 26 discrete inputs including series and shunt; 
and six discrete outputs. 

The MIL-STD-1750 microprocessor and memory 
management unit controls an expandable 128 k 
onboard ROM, 32 k RAM and 32 k NV fault storage. 
System BIT allows fault isolation to the offending LRU 
with 97.5 per cent confidence. Internal BIT provides 
onboard unit status. Non-volatile fault storage allows 
ground-based interrogation of LRU faults. 


Specifications 

Dimensions: 123.9 x 193 x 320 mm 
Weight: 5.55 kg 

Power supply: 28 V DC, 40 W 

115 VAC 


Status 
In production for the US Air Force McDonnell Douglas 


C-17. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


DFDAU 120 Digital Flight Data 
Acquisition Unit 


Complying with ARINC 717 and performing the same 
functions as the FDAU for the mandatory flight record- 
ing systems on the new-generation transports built to 
ARINC 700, the DFDAU 120 Digital Flight Data Acqui- 
sition Unit contains a microprocessor permitting it to 
record some AIDS information in addition to its crash 
recorder functions. 


Specifications 
Dimensions: 6 MCU 
Weight: 6.8 kg 
Power: 40 W 


Status 

The DFDAU 120 is standard equipment on the Boeing 
767 and 757 and is a basic option on the Airbus A310. It 
is also used as a building block for an expanded ACMS 
on the A300 and A310. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


DMU 100 and 101 Data 
Management Units 


The DMU 100/101 Data Management Units are the 
brain for the ACMS system, analysing the real-time 
information from the FDAU, the ADAU or the DFDAU. 
They control the digital ACMS recorder, having pro- 
gram logic that determines what information to record 
and when to do so. They also provide data to displays, 
including the FDEP and airborne printer, and contain 
extensive built-in test equipment. 


Specifications 


DMU 100 DMU 101 
Dimensions 1 ATR long 6 MCU 
Weight 16.36 kg 5.7 kg 
Power 180 W 55 W 
Status 


The DMU is part of the company’s Mk II and expanded 
Mk Ill ACMS system in the following aircraft: 

DMU 100: 747, DC-10 and A300 

DMU 101: A310 and 767. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


DMU 120 Data Management Set 


The DMU 120 is a powerful microprocessor-based data 


acquisition and processing tool utilised on the A320 air-_ 


craft for aircraft, engine and APU condition monitoring 
and for intensive aircraft systems troubleshooting. It 
collects comprehensive aircraft and engine data via 
ARINC 429 serial input ports. Real-time data process- 
ing and analysis is performed. Information in the cock- 
pit is made available in convenient format via the MCDU 
and printer. Automatic, cockpit and uplink requested 
information supplied by the DMU is transmitted to the 
ground by ACARS. The DMU provides for data 
reduction recording to the DAR which permits 
economical ground-processing of airborne data. 


Specifications 

Dimensions: 195 x 95.5 x 287.6 mm 
Weight: 4.4 kg 

Power: 30 VA 


Status 
In production for the Airbus A320. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


The DMU 120 is installed in the Airbus A320 


DSS-100 Data Storage Set 


The Data Storage Set (DSS) is a major element of the 
US Navy Flight Incident Recorder and Aircraft Monitor- 
ing System (FIRAMS) on the F/A-18 aircraft. It also per- 
forms data storage functions on the A-6, F-14, AV-8B 
and V-22 aircraft. The DSS consists of a Data Storage 
Unit (DSU) and a Data Storage Unit Receptacle 
(DSUR). The DSUR is mounted in the cockpit. The DSU 
is a modular electronic memory unit which slides into 
the DSUR for flight and is removable for analysis off the 
aircraft. The DSU employs a microprocessor to extract 
data from a MIL-STD-1553B bus for storage in memory 
and vice versa. The microprocessor also expands the 
effective amount of internal memory by executing a 
data compression algorithm. The memory medium is 
non-volatile EEPROM installed in blocks of from 2 to 
8 Mbytes. The DSUR contains no electronics or active 
components. 


Specifications 
Dimensions: 

(DSU) 43 x 119 x 205 mm 
(DSUR) 53 x 127 x 229 mm 
(faceplate) 102 x 165 mm 
Weight: 1.9 kg 

Power: 12 W 


Status 

In production and service fitted to the Northrop 
Grumman F-14 and A-6, McDonnell Douglas F/A-18 
and the McDonnell Douglas/British Aerospace AV-8B. 


Contractor 
Hamilton Standard Division of UTC. 


Engine Diagnostic Unit 


Pratt and Whitney’s F100-PW220 and 229 high- 
performance engines come with Hamilton Standard’s 
advanced engine monitoring system which includes 
both engine-mounted equipment and the associated 
ground-based diagnostic units. 

An Engine Diagnostic Unit (EDU) is the on-engine 
module which acquires engine data from controls and 
sensors, records operating time and cycles, detects 


critical events and stores selected event parameters. 
The EDU also performs extensive self-health and data 
validity checks and stores this data, along with Digital 
Electronic Engine Control (DEEC) diagnostic data, for 
further analysis. 

The hand-held Data Collection Unit (DCU) is used to 
gather data from the EDU, clear the EDU’s memory and 
perform EDU/DEEC system diagnostics. Data from 
multiple aircraft may be stored in the DCU’s removable 
memory module, providing easy data transfer between 
the flight line and a ground-based computer for 
logistics data recording. 

The ground-based portable Engine Analyser Unit 
(EAU) interfaces with the EDU or the DEEC for data 
acquisition, memory examination or modification and 
data monitoring of the EDU/DEEC output data streams 
during engine operation. The EAU is also capable of 
performing diagnostic testing of the DEEC or EDU and 
exercising combined EDU/DEEC fault logic and event 
codes, providing a fast, accurate determination of 
engine problems. 


Specifications 
Dimensions: 

(EDU) 241 x 279 x 127 mm 
(DCU) 475 x 424 x 412 mm 
Weight: 

(EDU) 4.13 kg 

(DCU) 23.6 kg 


Status 
In production. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


FDAU 100 Flight Data Acquisition 
Unit 


Essentially a data gatherer, the FDAU 100 flight data 
acquisition unit contains the signal conditioning 
needed to rationalise the many types of signals from 
engine, airframe and systems sensors. Signals are mul- 
tiplexed and digitised so that they can be recorded on 
the DFDR for accident investigation purposes. The unit 
complies fully with ARINC 573 and meets regulatory 
agency flight data acquisition requirements. 


Specifications 
Dimensions: 2 ATR long 
Weight: 1.8 kg 

Power: 70 W 


Status 
The unit is used on Boeing 727, 737 and 747, McDon- 
nell Douglas DC-9 and DC-10 and Airbus A300 airliners. 


Contractor 
Hamilton Standard Division of UTC. 


UPDATED 


MCU 110 and 111 Management 
Control Units 


The MCU 110/111 management control units are the 
control analysis units for the Mk IV ACMS system, pro- 
viding a reduced or more specialised data gathering 
capability. Using advanced microprocessors, this Air- 
craft Integrated Data Suite (AIDS) provides some of the 
benefits of larger systems although packaged into a 
smaller volume. The computer reads the FDAU input 
data and decides when it is to be passed to the quick 
access recorder or optional printer. The MCU writes 
over data in the FDAU serial data stream in unused 
word location sequence numbers, flight modes and 
other specialised information to aid transcription and 
analysis on the ground. 


Specifications 
Dimensions: % ATR short 
Weight: 3.6 kg 

Power: 25 W 


Status 

The units are part of Hamilton Standard’s Mk IV AIDS 
system on the 747, DC-10, DC-9-80 (MCU 110) and 
A300 (MCU 111) transports. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


SDC-100 Signal Data Computer 


The SDC-100 Signal Data Computer (SDC) is the heart 
of the US Navy Flight Incident Recorder and Aircraft 
Monitoring System (FIRAMS) on the McDonnell Dou- 
glas F/A-18 aircraft. The SDC for the F/A-18 receives 
and conditions 350 signals for engine monitoring, air- 
frame structural recording, subsystem status monitor- 
ing, fuel measurement, Centre of Gravity control, 
incident recognition and recording functions. The SDC 
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provides the conditioned and digitised values of the 
various types of analogue and discrete signal inputs to 
other aircraft systems and the mission computer via a 
MIL-STD-1553 databus. The SDC also accepts data 
and commands from this bus interface. 

Physically the SDC consists of a dual-access housing 
with an integral plenum for forced-air cooling of the 
65 W of 28V DC power dissipated in the unit. It 
employs three embedded microprocessors: a MIL- 
STD-1750A is the prime controller; the second controls 
the interface with, and interpretation of, signals from a 
cockpit control/display panel; and the third performs 
specialised vibration signal processing. 

The SDC, with its high degree of large-scale inte- 
gration and microminiaturisation of circuitry, consoli- 
dates the best features of other monitoring devices into 
one package and minimises avionics required for air- 
craft systems monitoring diagnostics and processing. 


Specifications 

Dimensions: 162.4 x 152.3 x 189.8 mm 
Weight: 5.2 kg 

Power: 65 W 


Status 
In production and service. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


The Hamilton Standard SDC-100 signal data 
processor as fitted to the McDonnell Douglas 
F/A-18 


Data Storage and Retrieval Unit 


The radiation-hardened data storage and retrieval unit 
has evolved from the optical disk digital memory unit 
developed for night attack aircraft. The 300 Mbyte unit 
is small and lightweight, offering a significant size 
advantage over larger magnetic storage systems. The 
unit reduces the risk of loss or compromise of vital 


information and makes storage of information on board 
more efficient. 

In the Northrop B-2, two rewritable data storage and 
retrieval units are located in the cockpit console, provid- 
ing the crew with immediate access to the mission data- 
base and the ability to record mission data and 
performance information in flight. 


Status 

Honeywell is producing data storage and retrieval units 
for the Northrop B-2, under a contract worth more than 
$20 million. 


Contractor 
Honeywell Inc Military Avionics. 


Model A200S Solid-State Cockpit 
Voice Recorder 


The Model A200S solid-state cockpit voice recorder is 
the latest in the Lockheed Martin line of CVRs. The 
A200S Cockpit Voice Recorder provides 2 hours of 
recording, with the last 30 minutes being redundant ina 
very high-quality format. This unit meets EUROCAE 
ED-56A and TSO C123a. Readout and copying of data 
is available instantly by using a handheld downloading 
device (digital audio playback unit) without the need of 
going through a long computer conversion process. 
The solid-state characteristics of the Model A200S elim- 
inate periodic maintenance requirements, and greatly 
increase reliability. It meets the severe vibration and 
environmental requirements of DO-160C without the 
need for a vibration mounted tray. A built-in test func- 
tion includes a tone generator that superimposes the 
signal on the audio channel to ensure the unit is func- 
tioning correctly. In addition the unit has a continuous 


BITE that monitors the entire memory and power sup- 
ply to ensure that the unit is operating to the highest 
standards. The A200S accepts four channels of audio 
including pilot, co-pilot, area microphone and third 
crew member, PA system and data/timebase source 
via 429. The A200S_ includes a_ front-mounted 
underwater locator beacon. 


Specifications 

Dimensions: ARINC 404 % ATR short 
Weight: 8.44 kg 

Power supply: 115 V AC, 400 Hz 

or 28 V DC, 12 W (max) 

Frequency response: 

150-3,500 Hz (three inputs) 

150-6,800 Hz (one input) 


Contractor 
Lockheed Martin Advanced Recorders. 
UPDATED 


voice 
1996 


The Model A200S_ solid-state 
recorder 


cockpit 


378 DATA RECORDING/USA 


Model F1000 Solid-State Flight 
Data Recorder 


The Model F1000 solid-state flight data recorder was 
the first production flight data recorder to provide solid- 
state operation. An onboard data retrieval capability 
eliminates the need to remove the unit from the aircraft 
to recover flight data. The recorder meets or exceeds all 
requirements and characteristics of ARINC 542A, 
ARINC 573/717, ARINC 747, EUROCAE ED-55, TSO 
C124 and RTCA DO-160C. The F1000’s solid-state design 
also eliminates the need for a vibration-mounted tray. 


With its microprocessor-based architecture, the 
Model F1000 incorporates the intelligence to perform 
sophisticated self-tests, as well as provide fault-tolerant 
features. The F1000 can receive data from an ARINC 
573/717 flight data acquisition unit or process raw data 
in the ARINC 542A mode by accepting analogue sig- 
nals in synchro, DC, pneumatic, frequency and discrete 
formats. The recorder can accommodate parameter 
storage requirements of 32, 64 or 128 words/s with a 
recording time of 25 hours. A high-speed data dump 
can be accomplished in one minute. The Model F1000 
includes a front-mounted underwater locator beacon. 


Specifications 

Dimensions: ARINC 404 % ATR long 
Weight: 10.2 kg 

Power supply: 115 V AC, 400 Hz 

or 28 V DC, 26 W (max) 

Reliability: 15,000 h MTBF 


Contractor 
Lockheed Martin Advanced Recorders. 


UPDATED 


AN/AXQ-15 Helicopter Installed 
Television Monitor Recorder 


The Helicopter Installed Television Monitor Recorder 
(HITMORE) system, based on Lockheed Martin 
Fairchild System’s solid-state camera, increases the 
proficiency of the helicopter TOW missile operator by 
recording on video his handling of the weapon for 


immediate monitoring by an instructor aboard the 
aircraft or post-flight playback. 

The benefits, according to Lockheed Martin Fairchild 
Systems, are that no target conditioning is needed, real- 
time impact points can be observed and commented 
upon, the record can be played back directly on land- 
ing, 40 simulated firings can be accommodated on 
a single cassette, the reusable tape cuts costs, a 


The Lockheed Martin Fairchild Systems AN/AXQ-15 HITMORE system 


short-term record of student’s actions can be used to 
demonstrate performance and the system is capable of 
modular growth. The overall objective is to improve the 
gunner’s first round kill probability. 


Specifications 

Camera 

Dimensions: 63 x 51 x 95 mm 
Frame rate: 30 Hz 

Format: EIA RS-170 compatible 


Video monitor 

Dimensions: 152 x 152 x 357 mm 
Weight: 4.55 kg 

Display area: 108 x 83 mm 

Visual: 525-line scan, 8 shades of grey 
Frame frequency: 30 Hz 


Video recorder 

Dimensions: 243 x 151 x 330 mm 

Weight: 10.3 kg 

Power supply: 28 V DC, 30 W 

Recording system: rotary two-head helical scan 


Status 
No longer in production but still in service. 


Contractor 
Lockheed Martin Fairchild Systems. 


UPDATED 


AN/USQ-85 Turbine Engine 
Monitoring System 


Northrop Grumman is producing an advanced diagnos- 
tic system, the Turbine Engine Monitoring System 
(TEMS), which is designed to improve tactical aircraft 
operational readiness while reducing maintenance 
costs and turnaround time. 

TEMS continually monitors jet engine performance 
while recording and storing the data used in determin- 
ing aircraft engine conditions. It helps maintenance per- 
sonnel verify the operational status of an engine, helps 
confirm problems noted by the pilot and records 
engine performance trends which could lead to future 
problems. 

TEMS is said to be the first turbine engine diagnostic 
system to qualify for use with US Air Force tactical 
aircraft, and has been designated AN/USQ-85. 

The prime objective of TEMS is to aid the military in 
implementing an ‘on condition maintenance’ concept, 
whereby engine inspection and repair is performed on 
an as-needed basis determined by electronic compu- 
terised diagnostics, rather than at conventional inter- 
vals based on flight hours or elapsed calendar time. 

Northrop Grumman’s system uses highly advanced 
sensors placed at key points to monitor jet engine 


performance, eliminating unnecessary jet engine re- 
movals and test cell run-ups. The system also reduces 
the amount of time and fuel required to trim or fine tune 
jet engines. 

TEMS is adaptable to a variety of power plants on 
other military and civil aircraft, without hardware rede- 
sign, through incorporation of adaptive software. TEMS 
airborne data computation capability and memory 
capacity allows analysis of data to be made while the 
plane is airborne, presenting a go or no-go status for 
maintenance decisions after landing, to allow rapid 
aircraft turnround in combat conditions. 


Status 
In production. Deliveries began in 1984 and TEMS is 
operational in Boeing KC-135R aircraft. Deliveries of 
TEMS to Fairchild A-10 aircraft began in February 1986. 
Northrop Grumman has provided 234 TEMS sets, 
associated hardware and support to the US Air Force 
and Boeing Military Airplanes for the US Air Force’s 
Fairchild A-10 and Boeing KC-135R aircraft. 


Contractor 
Northrop Grumman Corporation. 


UPDATED 


< 
2 


Data recorded on a Northrop Grumman AN/ 
USQ-85 TEMS unit is dumped into the data 
collection unit following a Fairchild A-10 sortie 


Series 2000 Camera 


The Series 2000 16 mm camera is capable of time- 
lapse, normal speed and up to 500 fps operation. It fea- 
tures interchangeable 200, 400 or 1,200 ft daylight- 
loading film magazines and has a synchronous phase- 
lock option allowing synchronisation of several cameras. 

The camera is extremely small when using the 200 ft 
magazine. Overall length and height are increased as 
the magazines containing greater lengths of film are 
installed. Magazines can be changed in a few seconds. 

The Series 2000 camera is similar to the KB-21C 
camera system used by the US Air Force. 


Specifications 

Dimensions: 

(with 200 ft magazine) 139.7 x 114.3 x 203.2 mm 
Weight: 2.72 kg 

Power supply: 28 V DC,12A 

115 V AC, 50-400 Hz, 3.5 A optional 
Temperature range: —54 to +70°C 
Acceleration: up to 25 g 


Contractor 
Photo-Sonics Inc. 


The Photo-Sonics Series 2000 16 mm camera 


Super SVCR-V301 High- 
Resolution Airborne Video 
Recorder 


The high-resolution Super SVCR-V301 recorder is light- 
weight and compact. It is designed to record video 
camera, infra-red sensor and multifunction displays in 
the stringent environment of fighter aircraft. It is 
designed and tested to meet MIL-STD-810C/D, includ- 
ing rain, sand and dust, and EMl-tested to MIL- 
STD-461C and -462. It is designed specifically to meet 
the stringent electrical, mechanical and environmental 
requirements encountered in modern flight test 
applications. 

The V301 incorporates Super VHS format, rewind 
and playback, over two hours of recording, high-speed 
forward and reverse search, a visual event marker, com- 
prehensive BIT, electronic frame indexing, serial and 
parallel interface, three audio channels and 525-, 875- 
and 1023-line scan rates. 

The V301’s Super VHS format is not just an improve- 
ment to standard VHS. It is a distinct new format provid- 
ing significantly higher picture clarity with a full 400 
lines of horizontal resolution in both colour and black 
and white recording, providing significant improvement 
in line picture detail. The Super SVCR-V301 provides 
higher luminance signal frequency and wider fre- 
quency deviation and separates luminance and chromi- 
nance signals to minimise the degradation of image 
quality from cross colour and dot interference. The 
signal-to-noise ratio in the V301 has been significantly 
increased by broadening the frequency deviation from 
1 to 1.6MHz. Raising the carrier frequency also 
reduces interference with chrominance signal and 
substantially increases contrast range. 

The V301 will record in both standard and Super VHS 
formats. This allows the use of existing VHS ground 


playback equipment until it is replaced with higher res- 
olution Super VHS equipment. A host of full-function 
commercial ground playback equipment is currently 
available, all capable of playing cassettes recorded on 
the V301. Super VHS format tapes cannot be played 
back on standard VHS systems. However, they can be 
transferred or edited down to %in Umatic or the 
standard VHS format. 


Specifications 

Dimensions: 111 x 212 x 290 mm 
Weight: 7.2 kg 

Power supply: 

115 V AC, 400 Hz, 120 W (heater only) 
22-30 V DC, 33 W 


Status 

Flight test aircraft on which the V301 has been installed 
include the F-15, E-2C, F/A-18, P-3 and RF-4C. Oper- 
ational programmes include the Tornado GR. Mk 4, 
AH-1W Upgrade and F/A-18 foreign military sales. The 
V301 is under consideration for a number of other 
advanced operational programmes. 


Contractor 
Photo-Sonics Inc. 


SVCR-120R Series Airborne Video 
Cassette Recorder 


The SVCR-120R Series recorder is engineered and 
manufactured exclusively for airborne video and 
recording. Low bit rate PCM recording is also possible 
with appropriate encoding and decoding hardware. 
The SVCR-120R uses only proven components that 
are tested to withstand the humidity, vibration and 


USA/DATA RECORDING 379 


temperature common to the flight test or battlefield 
environment. The SVCR-120R has been environmen- 
tally qualified and complies with MIL-STD-810C with 
tests performed by the US Government and 
independent laboratories. 

The use of standard VHS cassettes allows recording 
of head-up display cameras, infra-red sensors and 
multifunction displays for two hours in colour or 
black-and-white. 

The SVCR-120R is available for colour recording, 
when it is designated SVCR-120RC-A. This capability is 
available for existing black-and-white recorders which 
can be converted to colour by exchanging plug-in cir- 
cuit cards. Configuration is controlled in accordance 
with MIL-STD-483, to ensure maintainability and 
consistent environmental capabilities. 


Specifications 

Dimensions: 93.8 x 210 x 290 mm 

Weight: 6.12 kg 

Power supply: 115 V AC, 400 Hz, single phase, 
100 W (heater only) 

20-32 V DC, 25 W at 28 V 


Status 

Over 1,400 SVCRs have been delivered for use at flight 
test facilities and in operational aircraft. It is used on 
flight test programmes for the B-1, F-15, F-16, F/A-18, 
F-111 and AHIP, among others, and is standard equip- 
ment on the OV-10D Bronco, SH-60 ASW helicopter, 
Special Operations MH-47 and MK-60K helicopters and 
the US Coast Guard Nightstalker. 


Contractor 
Photo-Sonics Inc. 


Series 2000 Digital Recorder/ 
Reproducers 


Series 2000 products are ruggedised commercial off- 
the-shelf Sony ~DIR-1000 digital instrumentation 
recorders. Model 2050 (6-64 Mbytes/s), Model 2150 
(16-128 Mbytes/s) and Model 2250 = (10.7- 
256 Mbytes/s) provide harsh environment perform- 
ance for 19mm digital cassette recorders. These 
recorders employ the ANSI ID-1 recording format and 
allow fully compatible machine-to-machine tape 
cross-play without a drop in bit error rate performance. 

The models extend data recording performance 
from the laboratory to aircraft and naval platforms. 
Applications for the Series 2000 are radar, FLIR and 
electro-optics, reconnaissance, anti-submarine warfare 
and search and rescue. Custom interface electronics 
can be built to acquire high-performance data and 
signal formats. 


Specifications 

Dimensions: 609.6 x 718.8 x 538.5 mm 
Weight: 

(Model 2050) 72.58 kg 

(Model 2150) 77.11 kg 

(Model 2250) 81.65 kg 

Power supply: 100-120/220-240V AC, 50-440 Hz 
400 W (Model 2050) 

450 W (Model 2150) 

550 W (Model 2250) 

Record time: 

(L-cassette) 50 min (256 Mb/s), 13.5 h (16 Mb/s) 
(M-cassette) 20 min (256 Mb/s), 6 h (16 Mb/s) 
Temperature range: 0 to +45°C 

Altitude: up to 15,000 ft 


Contractor 
Precision Echo Inc. 


AN/AQH-11 High-Density Digital 
Mission Recorder System 


The AN/AQH-11 high-density digital mission recorder 
system is a compact lightweight low-power ruggedised 
recording system for anti-submarine warfare helicopter 
applications. It is a digital upgrade of the AN/AQH-9 
mission recorder system deployed on the US Navy 
SH-60F Inner Zone helicopter. A single-channel digital 
instrumentation variant exists for applications where 


multiple diverse data streams are not multiplexed for 
recording. 

The AN/AQH-11 is fully compatible with dual- 
redundant MIL-STD-1553B databus interfaces and util- 
ises readily available standard S-VHS tape cassettes. 
The system is fully integrated with a portable digital mis- 
sion data playback support system for post-mission 
analysis. 


Specifications 

Dimensions: 

(mission recorder) 210.8 x 289.6 x 94 mm 
(interface unit) 256.5 x 213.4 x 193 mm 
(remote-control unit) 147.3 x 152.4 x 66 mm 
Weight: 

(mission recorder) 6.58 kg 

(interface unit) 10.34 kg 

(remote-control unit) 0.64 kg 

Power supply: 28 V DC, 25 W 

115 V AC 

Sonobuoy inputs: 4 channels 

Frequency response: 5-17.5 kHz 

Sonar audio signals: 2 channels 

Acoustic data inputs: 4 channels from the AN/ARR-84 
sonobuoy receiver 


Status 
Development is complete and flight test units have 
been delivered to the US Navy. 


Contractor 
Precision Echo Inc. 


AN/USH-42 Mission Recorder/ 
Reproducer Set 


The AN/USH-42 mission recorder/reproducer set is a 
wideband severe environment recording system devel- 
oped for the US Navy A-6E. FLIR and radar video sig- 
nals are acquired for recording, together with voice 
audio and ballistics computer digital tactical navigation 
data. The video streams are scan-converted by the 
recorder electronics for recording as RS-170 com- 
posite video. A digitally stored video freeze frame cap- 
ability with in-flight replay is provided. Graphics overlay 
is also provided. Missile video pre-emptive switching is 
provided when missiles are carried. A digital variant is 
planned for reconnaissance applications. 

The recording methods include a four-head rotary 


scanner with wideband data and two longitudinal 
streaming heads for auxiliary audio and digital data. 
The helical scan heads operate in pairs to achieve con- 
current two-channel wideband performance. Tape 
media is MIl metal particle tape of 0.5 in width housed 
in a VHS style cassette. 

On replay any single video channel plus one audio 
channel are selectably ported to external commercial 
recorders for rapid dubbing to broadcast standard 
physical and electronic formats. Replay ports are also 
available for video monitors, audio amplifiers and 
digital data processors. 


Specifications 

(recorder/reproducer) 372 x 178.8 x 569 mm 
(remote-control unit) 146 x 76 x 148 mm 

Weight: 

(recorder/reproducer) 27.22 kg 

(remote-control unit) 0.68 kg 

Power supply: 115 V AC, 50-400 Hz, 130 W 

28 V DC, 200 W (heater) 

Temperature range: -30 to 55°C 

Record time: 127 mins 

Inputs: 

(voice) 1 channel 

(video) 1 channel stroke written radar, 1 channel FLIR 
raster video 

(digital data) 1 channel ballistics computer serial data 
(acoustic data) 4 channels sonobuoy acoustics from 
ARR-84 receiver 

Environmental: MIL-E-5400 Class 2 


Status 
In service on US Navy A-6E Intruder aircraft. 


Contractor 
Precision Echo Inc. 


WR-521-10 Wideband 
Instrumentation Tape Recorder 


The WR-521-10 wideband instrumentation tape 
recorder is a lightweight, compact, coaxial tape-reel 
design 10 MHz FM recorder. It features a helical scan, 
high track density recording format. It has a one-hour 
record time, or 30 minutes with dual-channel option, 
and is enclosed in a ruggedised, pressure sealed 
enclosure. The WR-521-10 has low susceptibility to hos- 
tile environments, tape rewind, BOT/EOT sensing and 


380 DATA RECORDING/USA 


controls, a record verification indicator, two-track audio 
band auxiliary head stack and MIL-C-6781 Type 1 
remote-control unit. Applications include electromag- 
netic intelligence gathering, radar and image signal 
analysis, electro-optical system analysis, flight test 
instrumentation and research and development. 


Specifications 

Dimensions: 292.1 x 457.2 x 165.1 mm 
Weight: 21.77 kg 

Power supply: 28 V DC, 75 W 


Contractor 
Precision Echo Inc. 


WRR-802 Airborne Videotape 
Recorder 


The WRR-802 airborne videotape recorder/reproducer 
is designed to support airborne and ground mission 
applications requiring recording of up to two hours of 
RS-170 video formatted data. 

Airborne applications for the WRR-802 include: ima- 
gery recording in hostile environments; recording of 
HUD and multifunction display video on_high- 
performance aircraft; recording and playback of 
tactical FLIR; low-light level TV and radar video for tacti- 
cal identification, targeting and assessment; and 
recording and airborne remotely commanded playback 
of unmanned air vehicle FLIR and TV for over-the-hor- 
izon missions. 

The WRR-802 features light weight, small volume 
and low power; microprocessor-controlled command 


translator interface control; mechanical tape loading 
and ejection without host platform power; rotary-head 
helical scan; two hours’ recording on standard 8 mm 
format and auxiliary channel with 15 kHz bandwidth. 


Specifications 

Dimensions: 

(recorder/reproducer) 372.1 x 178.8 x 569 mm 
(remote control) 146 x 76.2 x 148.3 mm 
Weight: 

(recorder/reproducer) 27.22 kg 

(remote control) 0.68 kg 

Power supply: 115 V AC, 50-400 Hz, 227 VA 
Temperature range: —30 to +55°C 
Environmental: MIL-STD-810D 


Contractor 
Precision Echo Inc. 


WRR-812 Airborne Videotape 
Recorder 


The WRR-812 airborne videotape recorder/reproducer 
is a small lightweight 8 mm recording set for rugge- 
dised aviation or ground mobile applications. The sys- 
tem conforms to the high band 8mm commercial 
standard for recording RS-170 or NTSC colour video 
and accompanying audio. Replay is also possible on 
any commercial desktop VCR conforming to the same 
commercial standards. Typical installations would be 
for capturing HUD camera video or TV seeker output. 
Flight test applications for instrumentation or 
monitoring purposes are common. 


A microprocessor-controlled command _ translator 
interface provides adaptive, user selectable options for 
functional control. Serial digital command links such as 
RS-232 and RS-422 are used. A compatible remote- 
control unit is available. Recording medium is the com- 
mercial standard P-6120 MP tape cassette which is 
compatible with commercial 8mm VCRs. Tape 
cassette loading is from the front, with mechanical 
unloading without host platform power. 

With an expanded command set, studio type editing 
functions are available. Features such as frame by 
frame advance/reverse, slow motion, full frame stills 
and tear-free high-speed modes are provided. 


Specifications 

Dimensions: 185 x 131 x 216 mm 
Weight: 2.5 kg 

Power supply: 28 V DC, 15 W 
Record time: 2 h 

Video inputs: 1 channel EIA RS-170 
Audio inputs: 1 channel 

Playback resolution: 400 horizontal lines nominal 
(4.5 MHz bandwidth) 

S/N ratio: >-45 dB 

Environmental: MIL-E-5400 Class 1b 


Status 

Limited production of the low-band version for use in 
US Air Force and US Navy flight test applications. The 
high-band model is in development for a US Army 
helicopter application. 


Contractor 
Precision Echo Inc. 


AN/ASH-28 Signal Data Recorder 


The AN/ASH-28 records digital data on a 25 hours 
capacity quickly removable cassette. This system is 
designed for the McDonnell Douglas F-15 Eagle and is 
housed within a single box containing two linear 
accelerometers, one angular accelerometer and three 
gyros and interfacing with the F-15’s MIL-STD-1553 
digital databus. 


Status 
In service in US Air Force F-15 aircraft but no longer in 


production. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


$ 
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The Smiths Industries AN/ASH-28 signal data 
recording set 


Data Transfer System 


The Data Transfer System (DTS) is an automated data 
loading, recording and post-mission downloading sys- 
tem for aircraft with digital avionics. It was initiated by 
Smiths Industries in the 1970s to obviate information 
transfer problems encountered during the preflight 
loading of mission-related information. Errors and 
delays in aircraft readiness were being caused by the 
manual insertion of preflight information such as target 
co-ordinates and waypoints via aircraft system 


Selectable Smiths Industries data transfer system configurations 


keyboards. The company says that the introduction of 
the DTS has basically eliminated preflight data entry 
errors, while at the same time reducing cockpit or flight 
deck initialisation time from 30 minutes to a few 
seconds. 

In addition to the loading and retrieval of normal mis- 
sion data, DTS equipment is now being used to initial- 
ise Joint Tactical Information Distribution System 
(JTIDS), Navstar GPS (Global Positioning System), 
missile guidance control units, digital map system and 
voice control interactive devices. DTS equipment also 
provides immediate post-mission printout and analysis 
of operational and flight test information. 

A typical DTS comprises a solid-state data transfer 
module, a receptacle into which the module is inserted 
and a ground-based mission data terminal with a 
software database. 

The Data Transfer Module (DTM) is a small, rugged 
solid-state portable cassette or cartridge used to load 
or retrieve digital data. The original production Model 
3245A contained 8 k 16-bit words of read/write random 
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access memory. An interchangeable low-cost DTM is 
now available which provides selectable memory 
capacities from 16 kbytes up to 150 Mbytes. A next- 
generation DTM planned will offer a one Gbyte memory 
capacity within the current DTM size. Selectable SRAM 
Flash EPROM and combined SRAM/Flash EPROM 
DTMs are offered. An alternative PCMCIA (PC card) 
memory media is now being offered for selected 
Smiths Industries DTS applications. 

The data transfer module receptacle, mounted in a 
convenient location in the aircraft, accepts the DTM via 
a safety spring-loaded door. Depending on user needs, 
Smiths Industries receptacles are modularly expansible 
to accommodate electronic standard interfaces, such 
as MIL-STD-1553, SCSI-2 or combined MIL- 
STD-1553B/SCSI-2. Newer DTM receptacles offer a 
DTM data management microprocessor, more memory 
and/or other electronics. The electronics can be pro- 
vided either within the receptacle or packaged remotely 
to conserve cockpit space. 


DTS ground computer terminals. incorporating 


user-friendly software are available for loading into and 
retrieving digital data from the DTM. Initial Mission Data 
Terminals (MDTs) were large dual-operator systems 
with alphanumeric displays which were introduced in 
the late 1970s. They incorporated a large bulk memory 
for automated premission data loading and _ post- 
mission data retrieval. 

Current second- and third-generation Mission Data 
Ground Terminals (MDGTs) take advantage of tech- 
nology gains since the original MDT introduction. The 
MDGTs are one half the size and cost of the original ter- 
minals and offer colour graphics plus mouse and/or 
digitiser tablet enhancements. Improved memory 
capacities and throughput coupled with these 
enhancements have permitted parallel software 
advances and expansion. Original data-loading func- 
tions have been expanded to include automated flight 
planning and mission planning tasks. DTS ground ter- 
minal systems are packaged in shockproof, watertight 
cases for ease of transport. Compact portable DTS 
ground computer terminals are also available in rug- 
gedised and militarised versions for operation under 
field conditions. 

Optional DTM ground interface and test adaptor pan- 
els and kits are available for use with ground computer 
systems. RS-232, RS-422, IEE-488, SCSI-2 and DTM/ 
PC-ISA interfaces are available. 


Status 

In production. Over 65 types of fighters, multi-engine 
aircraft and helicopters have been equipped with 
Smiths Industries DTS with over 7,500 systems 
delivered to date. 


Contractor 
Smiths Industries Aerospace. 
UPDATED 


Removable Auxiliary Memory Set 


The Removable Auxiliary Memory Set (RAMS) includes 
a Data Transfer Interface Unit (DTIU), for managing 
data and providing system communications, and a 
receptacle for the associated memory module, the Data 
Transfer Module (DTM) or programmable cartridge. It is 
about the size of a cassette tape and reduces the need 
for large ground readout equipment. RAMS performs 
the functions of downloading memory, uploading oper- 
ational flight plans and documentary data, formatting 
memory and resetting usage accumulators, flight 
counters and BIT history. 

Data for the Standard Flight Data Recorder (SFDR) is 
recorded on the DTM during flight. The receptacle dis- 
plays percentage of memory used and system faults. 
The module and receptacle perform the following 


The Smiths Industries standard flight data recorder 


SFDR functions, eliminating the need for a digital com- 
puter: load Signal Acquisition Unit (SAU) operational 
flight program; load documentary data into SAU non- 
volatile memory; format standard flight data recorder 
memories; clear usage accumulators and BIT records; 
download CSMU data; download SAU non-volatile 
memory; and download SAU auxiliary memory unit. 

DTMs are available in 1 to 8 Mbytes battery-backed 
RAM capacities and 10 to 96 Mbytes EEPROM. Near- 
term growth to over 500 Mbytes is planned. 


Specifications 

Dimensions: 

(module) 82.55 x 20.57 x 150.1 mm 
(receptacle) 146 x 76.2 x 203.2 mm 
Weight: 

(module) 0.34 kg 

(receptacle) 1.81 kg 

Power supply: 28 V DC, 20 W 


Status 
RAMS has been installed on US Air Force B-52, F-15, 
F-111, KC-135 and T-38 aircraft. 


Contractor 
Smiths Industries Aerospace. 


VERIFIED 


Standard Flight Data Recorder 
System 


The Smiths Industries solid-state Standard Flight Data 
Recorder (SFDR) system has been developed under a 
US triservice specification. The solid-state SFDR is 
designed to replace older oscillograph or tape 
recorders. It was initially introduced by the US Air Force 
on the Lockheed F-16 fighter. 

The Series SFDR consists of the Signal Acquisition 
Unit (SAU) with auxiliary memory unit, the Crash Surviv- 
able Memory Unit (CSMU), the optional Flight Data 
Panel (FDP) and the Removable Auxiliary Memory Set 
(RAMS) consisting of a Data Transfer Interface Unit 
(DTIU) and Data Transfer Module (DTM). The CSMU is 
also being used on Sweden’s Saab JAS 39 fighter. 

The SAU receives over 600 discrete analogue and 
digital multiplex bus parameters which are converted 
into digital information, data compressed and stored 
within the SAU’s auxiliary memory unit or RAMS data 
transfer module and/or CSMU. Daily monitoring and 
recording of general airframe and engine health such 
as structural loads and engine low-cycle fatigue is typi- 
cal. Conversion and data management functions are 
managed witihn the SAU as well as data monitoring and 
customer designated alerts. The SAU also supports 
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rapid readout on to a data logging system on the 
ground and to graphical replay and analysis systems. 

Selected aircraft parameters are sent to the small 
armoured and insulated CSMU to ensure data recovery 
following a flight incident. The ruggedised CSMU is 
designed to withstand temperatures of up to 1,100°C 
and mechanical shock up to 3,400 g. The CSMU non- 
volatile memory has a life expectancy of 60,000 hours 
which, together with the built-in test facility, permits it to 
be mounted in inaccessible regions of the airframe. 

For maritime installations, where separation of the 
flight incident memory from the aircraft is desired to 
facilitate recovery, a Deployable Flight Incident 
Recorder (DFIR) has been developed. This DFIR has 
been designed for helicopters and houses a standard 
CSMU. The high-buoyancy DFIR typically incorporates 
a 243 MHz radio marker beacon and visual strobe in 
addition to the flight incident memory, to aid in post- 
incident location and recovery. Other distress frequen- 
cies are also available. Initial application is on the US 
Navy SH-60 helicopter and Japanese SH-60J. 

Routine maintenance data is retrieved from the air- 
craft by means of flight line Ground Readout Equip- 
ment (GRE) or an installed RAMS. Retrieval data is then 
transferred to a Support and Test Station (STS) for data 
decompression, analysis and implementation. The STS 
is also used to develop and load Operational Flight Pro- 
gram (OFP) data and provide maintenance support for 
the SFDR. 


Specifications 

SAU 

Dimensions: 157 x 178 x 184 mm 

Weight: 6.51 kg 

Memory: 

(program) 256 k words, planned growth to 576 k words 
(scratchpad) 28 k words 

(non-volatile) 32 k words, planned growth to 64 k words 
(auxiliary) up to 1 M words 

Environmental: MIL-E-5400 Class II 


CSMU 

Dimensions: 76 x 76 x 117 mm 

Weight: 1.58 kg 

Memory: 28, 32, 128 and 512 k words 

Min recording time: 

(attack fighter/trainer aircraft) 15 min active flight, 
60 min normal flight 

(transport aircraft) 25 h 

Environmental: 

(impact) 3,400 g for 6 ms 

(penetration) 500 Ib for 15 ms 

(static crush) 5,000 Ib for 5 min 

(fire) 1,100°C flame for 30 min, or equivalent oven test 
(fluid immersion) 48 h at 1,500 ft 

Locator: acoustic beacon or crash position indicator 
available 


DFIR 

Dimensions: 

typically 51-102 mm (length), 305-432 mm (diameter) 
Weight: 2.27-4.08 kg 


Status 

In production for tactical military and commercial air- 
craft. The SFDR is currently contracted for use on over 
25 tactical fighters, multi-engine aircraft and helicop- 
ters including AMX, B-52, C-17, C-130, C-135, C-141, 
E-3, F-15A/B/C/D/E, F-16C/D, F-16 ADF, F-111, FSX, 
H-53, SH-60B, SH-60u, T-4 and T-38. 


Contractor 
Smiths Industries Aerospace. 


Voice and Data Recorder 


The dual-use Voice and Data Recorder (VADR) com- 
bines the functions of a Cockpit Voice Recorder (CVR) 
and Flight Data Recorder (FDR) into a highly reliable, 
lightweight package. The compact recorder system 
can be hard-mounted in virtually any location or orien- 
tation, affording the original equipment manufacturer 
or avionics integrator increased installation flexibility. 
The VADR utilises solid-state memory technology, 
offering increased reliability and low power consump- 
tion. The crash-protected memory packaging tech- 
niques are based on the US Air Force Standard Flight 
Data Recorder (SFDR) Crash Survivable Memory Unit 
(CSMU). 
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The VADR provides data collection and mishap 
recording of audio data and aircraft flight and system 
parameters to support post-incident analysis. It can be 
configured as a TSO-C124 Flight Data Recorder (FDR), 
a TSO-C123 Cockpit Voice Recorder (CVR) or an 
ARINC 757 combined FDR/CVR. This family of 
recorders meets the survivability requirements of 
EUROCAE ED-55 for FDRs and ED-56/56A for CVRs for 
both ejectable and non-ejectable recorders. The VADR 
offers mounting provisions for an underwater locator 
beacon. 

Additional configurations of the VADR include an 
ARINC 404 adaptor tray for form, fit and function 


replacement of existing recorder systems, a CVR/FDR 
combining voice and MIL-STD-1553 serial bus inter- 
faces and a high-capacity data only FDR for MIL- 
STD-1553 or RS-422 serial data recording. 


Status 
In production. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


The Smiths Industries family of flight data 


recorders 1995 


AN/ASH-27 Signal Data Recorder 


The AN/ASH-27 system was designed to record sensor 
information from MAD and sonobuoy equipment, 
voice, control and time information and reference sig- 
nals and computer commands aboard US Navy Lock- 
heed S-3 ASW aircraft. The equipment operates 
automatically and can play back recorded data at any 
time during a mission. 

The system comprises two units rack-mounted: an 
RD-349/ASH-27 magnetic tape transport and an 
MX-8959/ASH-27 interface unit containing the appro- 
priate signal conditioning circuits. Remote- and locally- 
controlled functions include record and playback at 
7.5 in/s, fast forward and rewind at 240 in/s and stop. 
The transport uses two 14-track write heads and two 14- 
track read heads in conjunction with 1 in tape. Two 
tracks are employed for internal reference, leaving 26 
tracks available for data. 

Separate servo-controlled torque motors drive the 
supply and take-up reels to maintain constant tension in 
the tape as it approaches and leaves the head. The 


transport is sized to provide 5% hours of continuous 
recording on 16 in reels. An 80 dB/cycle signal-to-noise 
ratio permits a wide dynamic range. 


Specifications 

Dimensions: 

(tape transport) 442 x 229 x 656 mm 
(interface unit) 203 x 219 x 483 mm 


Status 
In service. No longer in production. 


Contractor 
Solaris Systems. 


Magnetic Mass Memory Products 


Solaris Systems manufactures a range of magnetic 
mass memory products to meet ruggedised and MIL- 
SPEC requirements. These include: 


ECR31. Data is recorded in a 4-track serpentine format 
at 6,400 bits/in. The intelligent interface provides for 
RS-232 protocol and/or SCSI bus operation. The unit 
has a 600 ft long tape, with a 20.7 Mbyte capacity. 
ECR40 tape recorder. This has a 9-track parallel 
1,600 bits/in format, with a 0.5 in tape cartridge and is 
housed in a standard % ATR box. It has a 50 Mbyte 
capacity on 650 ft 0.5 in cartridge. 

EDR200R. This uses a 3.5in Winchester drive with 
50 Mbyte unformatted capacity. 

EDR350. This uses a 3.5 in floppy disk to provide twice 
the capacity at one quarter the volume and power 
requirements compared to other types. 


Contractor 
Solaris Systems. 


Aircraft Condition Monitoring 
System 


The aircraft condition monitoring system is an inte- 
grated data management system that receives data 
from aircraft monitoring systems and processes the 
data to facilitate various aircraft functions including 
maintenance, aircraft and flight crew performance and 
communications. 


Status 

In production. In July 1987 Singapore Airlines ordered 
this system for its 14 Boeing 747-400 aircraft; first deliv- 
eries took place in early 1988. In March 1987 Korean 
Airlines ordered systems for installation in MD-11 and 
Boeing 747-400 aircraft. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


UPDATED 


AN/ASK-7 Data Transfer Unit 


The AN/ASK-7 data transfer device, originally designed 
for use with the Boeing AGM-86 air-launched cruise 
missile, has now been adapted for the US Air Force 
Boeing B-52 and Rockwell B-1B aircraft. 

The unit transfers large quantities of digital infor- 
mation from ground-based master systems to aircraft 
equipment. It will also monitor performance parameters 
as part of the central integrated test system on the 
B-1B. In the B-52, it forms a small part of the current 
Offensive Avionics System (OAS) update programme 
to improve the effectiveness of the aircraft. 

Major features of the AN/ASK-7 include full record/ 
replay capability, MIL-STD-1553 interface, error correc- 
tion code, remote electronics, extensive built-in test 
and nuclear hardening. The system comprises a con- 
trol unit, containing most of the recorder electronics, 
and an_ instrument-mounted cassette drive unit 
accommodating two cassettes at a time. 


Specifications 
Weight: 
(cassettes) 3.1 kg 


(cassette drive unit) 3.6 kg 
(control unit) 6.8 kg 
Power supply: 115 V AC, 400 Hz, 20 W 


Status 

In production. A modified version has been TEMPEST 
approved for use in the integrated operational nuclear 
detection system being developed by Texas 
Instruments. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


AV-557C Cockpit Voice Recorder 


The latest in Sundstrand’s family of cockpit/flight deck 
voice recorders, the Model AV-557C provides a crash 
survivable record of the last 30 minutes of flight crew 
conversation by recording it simultaneously on four 
separate tracks. The new device succeeds the earlier 
Models AV-557A and AV-557B, offering improvements 
in reliability and maintenance cost by incorporating 
integrated circuits. 

The specially coated polymide-base magnetic tape 
recording medium is less sensitive to heat than conven- 
tional polyester film, so that data can be recovered after 
exposure to 240°C, compared with 110°C in conven- 
tional equipment. Recorder electronics are mounted 
on functional plug-in modules for ease of test and 
replacement. The tape has a clear window at each end 
so that the beginning and end of tape can be detected, 
capstan motor rotation electronically reversed and 
the record, erase and monitor heads switched for 
bidirectional recording. 

The recorder is used in conjunction with a micro- 
phone monitor that can be installed on the flight deck. It 
is housed within a unit that also contains an amplifier, 
filter, monitor indicator, push-test and bulk-erase but- 
tons and a headphone jack for auditing recorded infor- 
mation. An external microphone can also be plugged 
into the unit. 


Specifications 
Dimensions: 2 ATR 
Weight: 10.5 kg 


Tape type, drive and speed: 0.25 in polymide-base, 
AC hysteresis synchronous motors, 2.75 in/s 
(70 mm/s) 

Bandwidth: 300-5,000 Hz +3 dB 

Maintenance period: 6,000 h 

Environmental: 

(fire) meets requirements of TSO C84 and TSO C51a; 
temperature of 1,100°C over 50% of equipment surface 
for 30 min 

(salt water immersion) 30 days 

(explosion) meets or exceeds DO 160 requirements 


Status 

In production and service. Over 2,000 units have been 
built. American airlines ordered the AV-557C for deliv- 
ery in 1989 and 1990 for installation in commuter and 
business jet aircraft. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Flight Data Acquisition 
Management System 


The Flight Data Acquisition Management System 
(FDAMS) combines the functionality of an ARINC 717 
Digital Flight Data Acquisition Unit (DFDAU) with the 
real-time monitoring and troubleshooting capability of a 
Data Management Module (DMM) in a single 6 MCU 
box. It is a powerful computing machine with 2 Mbytes 
of solid-state mass memory. 

The FDAMS provides a standard set of 64 mainten- 
ance, operational and special algorithms, four of which 
can be customised for troubleshooting. The airline can 
also enable or disable any of the 64 algorithms directly 
by using ground support software. 

The ARINC 717 DFDAU provides the mandatory 
ARINC 573 flight data to the flight recorder. With its 
seven databases, the DFDAU meets the FAA 88-1, CAA 
and ICAO requirements for all newly built aircraft. To 
accommodate any future aircraft modifications easily, 
Sundstrand’s databases can be reloaded from a floppy 
disk using an ARINC 615 data loader. 

The DMM monitors a predefined set of parameters in 
the aircraft. It then collects and downlinks both excee- 
dance and routine data via a cockpit printer, ACARS or 


data loader. The data is processed to provide both 
maintenance and flight operations reports necessary 
for monitoring the engines and other aircraft systems. 
Using an IBM-compatible PC, the readout programs 
provide information in numerical or graphical format. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Flight Data Recorder/Fault 
Analyser 


The three components comprising the basic solid-state 
Flight Data Recorder/Fault Analyser (FDR/FA) are the 
crash survivable memory unit, the signal acquisition 
unit and the auxiliary memory unit with standard 
electronic memory cartridge. 

The Crash Survivable Memory Unit (CSMU) is a mini- 
aturised solid-state recorder packaged in a protective 
enclosure, designed to ensure retention and recovery 
of critical aircraft flight data in the event of a crash. 

The protective enclosure comprises a hardened 
steel case with thermal protection features including a 
high-temperature stable insulation material and a syn- 
thetic thermal mass designed to ensure maximum pro- 
tection of the memory element. The CSMU has been 
successfully tested to FAA and triservice survivability 
limits. 

The CSMU contains a 32 k word EEPROM memory, 
a memory management and communications control- 
ler function and an RS-422 serial interface to allow 
remote or local installation. 

The Signal Acquisition Unit (SAU) is the heart of the 
FDR/FA system. It programs the acquisition process, 
performs the data compression algorithms and directs 
the recording process. The SAU’s capability to accept 
up to 52 analogue parameters, 119 discrete par- 
ameters and 10 special purpose parameters while 
using MIL-STD-1750A processor architecture gives it 
the flexibility for a variety of applications. 

Aircraft sensor information may be collected from a 
remote data acquisition unit, a MIL-STD-1553 multiplex 
bus or from sensors connected directly to the SAU. The 
SAU collects this sensor information and produces air- 
craft data which is then stored in either the CSMU or the 
Auxiliary Memory Unit (AMU). Power to both the CSMU 
and the AMU is distributed by the SAU. Also, access is 
provided by the SAU for ground readout equipment. 

The auxiliary memory unit/data transfer system 
includes a Standard Electronic Memory Cartridge 
(SEMC). The SEMC offers high environment data trans- 
portability in a compact shirt-pocket-sized cartridge. 
The SEMC employs a family of high-density end- 
stacking memory slices to allow full freedom to con- 
figure a cartridge to the exact amount and type of mem- 
ory desired. These memory slices also enable the user 
to change the memory configuration at the unit level, 
eliminating the need to ship the SEMC back to the 
manufacturer. 

The modular family includes EERROM and CMOS 
static RAM slices. UVPROM can be accommodated. 
Memory capacity to 4 Mbytes of 8-bit words can be 
achieved. 


Specifications 

Dimensions: 

(CSMU) 177.8 x 152.4 x 114.3 mm 
(SAU) 171.4 x 215.9 x 273 mm 
(AMU/DTS) 130.2 x 146 x 152.4 mm 
(SEMC) 34.9 x 82.6 x 139.7 mm 
Weight: 

(CSMU) 2.95 kg 

(SAU) 6.89 kg 

(AMU/DTS) 2.04 kg 

(SEMC) 0.68 kg 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Micro-Aircraft Integrated Data 
System 


The Micro-Aircraft Integrated Data System (Micro- 
AIDS) has been developed to automate the various 
data logging functions on an aircraft, including the 
gathering and processing of data concerning engine 
condition and operational performance monitoring, 
exceedances and fuel usage and so on. A single unit is 


used to gather the data which is stored in solid-state 
memory. 

The Micro-AIDS operates on the ARINC 573 data 
stream, and recorded data can be recovered by ground 
crew using a portable data retrieval unit. 


Specifications 

Dimensions: ARINC 600 2 MCU 

(3 MCU in expanded version) 

Weight: 2.3 kg (3.6 kg expanded) 
Power supply: 115 V AC, 400 Hz, 15 W 
Capacity: 25 flights 


Status 
In production. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Mini-Flight Data Acquisition Unit 


The Mini-Flight Data Acquisition Unit (Mini-FDAU) satis- 
fies the mandatory acquisition requirements of the vari- 
ous regulatory agencies and is expandable to the 
currently proposed ICAO requirements. The Mini-FDAU 
is available in either the ARINC 404 or 600 form factor. 

Output to any ARINC digital flight data recorder is 
generated in standard ARINC 573 format at 768 bits/s, 
Harvard biphase. Provisions are included to receive the 
DFDR BITE signal and individually display both the 
FDAU and DFDR status. Provisions are also included 
for interfacing with a Sundstrand flight data entry panel. 

Input flexibility is available to permit interfacing with 
any aircraft configuration and to comply with diverse 
regulatory requirements. Data acquisition modules are 
available to accommodate use with analogue or digital 
ARINC 429 systems or with a combination of both 
analogue and serial databus inputs. 

Input acquisition capacity is provided for recording 
of the FAA 17 mandatory parameters requirement. 
Capacity can be expanded to comply with the pro- 
posed ICAO requirements by the addition of one 
module. 

The analogue acquisition design achieves a univer- 
sal capability to acquire synchro, AC ratio, low-level DC 
and potentiometer signals with a single input circuit. 
The unit also allows automatic determination of the 
input signal based only on the aircraft wiring connec- 
tions. This allows the Mini-FDAU to be interchanged 
among different aircraft without the need for 
reprogramming of a configuration PROM. 

The Mini-FFDAU is expandable to accommodate 
future additional input to include parameters such as 
those required for engine condition monitoring, a sep- 
arate CPU and memory capable of screening data for 
storage in onboard solid-state memory. An ACARS 
interface expansion allows access to stored infor- 
mation and downlinking automatically or on demand. 


Specifications 
Dimensions: ARINC 600, 3 MCU 
Weight: 3.63 kg (max) 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Quick Access Recorder 


The Quick Access Recorder (QAR) is an Aircraft 
Integrated Data Systems (AIDS) recorder. 

Twelve-track sequential recording provides up to 
50 hours of operation per cassette at an input data rate 
of 768 bits/s. Total storage up to 138 million bits is 
available at a conservative packing density of 
2,400 bits/in. The QAR can accept either Harvard 
biphase or bipolar RZ data input. 

It features remotely selectable tape speeds to 
accommodate four input data rates, a ruggedised 
metal cassette to protect the tape in or out of the 
recorder, precision tape guidance within the cassette 
to ensure interchangeability between recorders and 
remote equipment status indication as a function of the 
BITE capability. 


Specifications 

Dimensions: ARINC 404 % ATR long 
Weight: 8.62 kg 

Power supply: 115 V AC, 400 Hz, 60 W (max) 
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Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Ruggedised Optical Disk System 


The Ruggedised Optical Disk System (RODS) is a digi- 
tal data storage and retrieval device utilising a fully eras- 
able and rewritable 5.25 in diameter optical disk as the 
storage medium. RODS is designed for use in special 
mission aircraft and for other military applications 
requiring highly reliable data storage and transfer in 
harsh operating environments. 

Typical areas of application include digital map ter- 
rain data storage, electronic document storage, signal 
and mission data recording, maintenance and struc- 
tural data recording and general purpose data loading 
and data transfer. 

Data capacity is 300 Mbytes user data per side and 
sustained transfer rate is 518 kbytes/s. Access is 
100 ms maximum. 


Specifications 

Dimensions: 127 x 190.5 x 317.5 mm 
Weight: 6.8 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 
Reliability: 5,000 h MTBF 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


SETS-II Severe Environment Tape 
System 


The Severe Environment Tape System (SETS-ll) is 
claimed to be the lightest and most compact digital 
data recording system currently available. It empha- 
sises a very low error rate during recording and play- 
back in the most harsh military air, sea and land 
environments, and comprises two modules: a tape 
drive system, with the recorder electronics and mech- 
anical elements, and a tape unit containing the record- 
ing medium, magnetic recording head tape, tension 
device and tape-end sensor. 

The system accommodates 300 ft of 0.25 in tape, 
with a four-track single gap read/write head, a record- 
ing density of 1,600 bits/in, transfer rate of 
48,000 bits/s (phase encoded) and total capacity of 23 
M bits. The nominal error rate is 1 in 10’ bits. Tape 
speed is 30 in/s write and 120 in/s search and rewind. 
Total system weight is 2.02 kg. 


Status 
In development. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Solid-State Cockpit Voice 
Recorder 


The Solid-State Cockpit Voice Recorder (SSCVR) is 
designed for the commercial airline, business and com- 
muter and general aviation markets. It complements 
the Sundstrand flight data recorder in providing a 
solution for crash survivable recorder requirements. 

The SSCVR is based on the existing Sundstrand 
design, providing 90 per cent commonality between 
the two products. A 30-minute four-channel version is 
offered for existing ARINC AV557 applications and a 
two-hour four-channel variant will be available for future 
JAR operational rules. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Solid-State Flight Data Recorder 


The Solid-State Flight Data Recorder (SSFDR) is an all- 
solid-state crash survivable flight data recorder. The 
unit eliminates all moving parts and uses solid-state 
flash memory as the recording medium. The SSFDR is 
comprised of the crash survivable memory, power sup- 
ply and interface and control assembly. The memory 
capacity allows the last 25 hours of flight data to be 
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stored at an input data rate of 64 words/s or optionally 
128 words/s. An underwater locator beacon is available 
as an option. 

The SSFDR has, been designed to minimise the life 
cycle cost through high reliability, low unit weight and 
field upgradability. 


Specifications 

Dimensions: % ATR long or short 
Weight: 8.16 kg 

Power supply: 115 V AC, 400 Hz 
or 28 V DC, 35 W (max) 
Reliability: >15,000 h MTBF 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Supplemental Flight Data 
Acquisition Unit 


The Supplemental Flight Data Acquisition Unit (FDAU) 
has been designed to provide a low-cost convenient 
means for increasing the number of flight parameters 
recorded by Sundstrand’s standard five-parameter Uni- 
versal Flight Data Recorder (UFDR) (see separate 
entry). Without replacing the UFDR, the Supplemental 
FDAU and recorder can together accommodate up to 
11 parameters. This is accomplished by merging new 
parameters into the ARINC 573 data stream generated 
by the UFDR’s internal FDAU and returning the data to 
the recorder section of the UFDR. The Supplemental 
FDAU provides a status output that is compatible with 
the ARINC 542 status-reporting system, causing mini- 
mal impact to existing wiring. If the Supplemental FDAU 
is not installed or its status is invalid, the UFDR auto- 
matically reverts to its normal five-parameter operation. 

The Supplemental FDAU can accept a variety of sen- 
sor and signal types. The programmable analogue 
inputs accept synchro, AC ratio No 1, AC ratio No 2, 
0-5 V low-level DC and potentiometer signals. Dedi- 
cated inputs include shunt and series discretes, ARINC 
573 serial data from the UFDR and UFDR validity status. 

The BIT capabilities of the Supplemental FDAU 
determine whether the recording is functioning and 
enunciate system status. Additionally, the Supple- 
mental FDAU will provide validity indication that will 
allow faults to be isolated to the LRU. 


Specifications 
Dimensions: ARINC 600, 2 MCU 
Weight: 2.27 kg 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Tactical Optical Disk System 


The Tactical Optical Disk System (TODS) is a severe 
environment digital data storage and retrieval device 
utilising a fully erasable and rewritable 5.25 in diameter 
optical disk as the storage medium. TODS is designed 
for unrestricted operation in high-performance military 
aircraft and other platforms requiring highly reliable 
data storage and transfer in very severe operating 
environments. 


Areas of application include digital map terrain data 
storage, signal and mission data recording, mainten- 
ance and structural data recording and electronic 
document storage. 

Data capacity is 300 Mbytes user data and sustained 
transfer rate is 518 kbytes/s. Access time is 120 ms 
maximum. 


Specifications 

Dimensions: 127 x 165.1 x 254 mm 
Weight: 8.16 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 
Reliability: 5,000 h MTBF 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


The Sundstrand tactical optical disk system 


Universal Flight Data Recorder 


The 25-hour-capacity, crash-protected digital Universal 
Flight Data Recorder (UFDR) has a variety of configur- 
ations. Together with optional accessory equipment, 
the system can be made completely interchangeable 
with existing flight data recorders to ARINC 542, with 
digital recorders to ARINC 573/717, or expanded 
parameter systems intended for CAA-regulated 
applications. 

The recorder uses Kapton tape for durability, a single 
motor and co-planar reel-to-reel tape transport. It can 
be hard-mounted in the aircraft, and considerable 
attention has been given to reducing the number of 
moving (and therefore wearable) parts. High-speed 
data retrieval permits the entire tape content to be 
transferred to a copy recorder in less than 30 minutes, 
so that the operation may be conducted during normal 
turnround. 

The system uses a patented feature called Check- 
stroke which monitors the data recorded each second 
and verifies its accuracy against the continuous stream 
of information received in the recorder’s electronics. 
This built-in test feature ensures the validity of the 
recorded data. 

With the release of the FAA NPRM 85-1, new versions 
of the UFDR have been designed. The new H model is 
considered a six-parameter unit (meeting that portion of 
the NPRM) and the new G Mod 10 model meets 
the expanded 11-parameter portion of the NPRM. 


The H Model is expansible to the G Mod 10 simply by 
adding one circuit card and a 5 V DC power supply. 

A new feature of these models is the addition of pro- 
grammable inputs which allow the user to tailor the 
UFDR to his particular transducer types. Another plus is 
the increased accuracy of the system. 

The following inputs are available for the H Model: 
vertical acceleration, heading, pneumatic airspeed, 
pneumatic attitude, marker beacon, time, trip and date 
and two programmable inputs for altitude and 
airspeed. 

The following inputs are available for the G Mod 10 
Model: the same as for the H Model plus pitch attitude, 
pitch trim position, roll, flap, engines 1 to 4, total air tem- 
perature, one spare programmable and two spare 0-5 V 
DC. 


Specifications 

Dimensions: % ATR long per ARINC 404 

Weight: 13.6 kg 

Power supply: 115 V AC, 400 Hz, single phase 
Compatible transducers: synchros, 0-5 V DC 3 wire, 
0-18 V DC 3 wire, 0-5 V DC 2 wire, 0-15 V 2 wire, AC 
ratio type 1, resolvers and selsyns. 

Recording capacity: 25 h at 768 bits/s 

Input interface: 

(digital flight data system) ARINC 573/717 data stream 
from remote flight data acquisition unit 

(flight data recorder) vertical acceleration, altitude, air- 
speed, heading, marker beacon and three discrete sig- 
nals (on/off, to/from and so on). Alternatively can be 
ARINC 573/717 input from a remote flight data 
acquisition unit 

(expanded channel flight data recorder) same as for 
flight data recorder plus seven additional synchro 
inputs 

Tape format: blocked incremental, biphase encoded, 
with 768 data bits, preamble, postamble and IRG 
Tape type: Kapton, 0.25 in magnetic 

Tape speed: recording, incremental 5 in/s = 0.414 in/s 
net; playback 5 in/s 

Tape capacity: 450 ft for 25 h recording 

Number of tracks: 8 bidirectional sequential 
Playback time: 30 min with copy recorder, 2h with 
sequential track transcription 

Crash survivability: TSO C51a 

Environmental: RTCA DO 160, TSO C51a 


Status 

In production and service for over 20 years. In May 
1984 the system was chosen for the US Air Force 
McDonnell Douglas KC-10A Extender tanker. In Sum- 
mer 1986 the system was selected to equip the US 
Army’s UH-60A Black Hawk helicopters under a $3 mil- 
lion contract; in August 1987 more than 300 solid-state 
flight data recorders were ordered for this helicopter - 
the order was valued at $25 million with future options 
accounted for. 

More than 2,500 of these devices have been built or 
are on order and the UFDR has been selected by 126 
airlines worldwide; orders have been for Boeing 727s, 
737s, 747-400 and Fokker 100. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Solid-State CVR-30A Cockpit 
Voice Recorder 


The SSCVR-30A solid-state cockpit voice recorder pro- 
vides 30 minutes of history. It accepts four channels of 
cockpit audio, converts the audio to digital format and 
stores the data in solid-state non-volatile flash memory. 
A fifth channel digitally records helicopter rotor speed. 
The recorder is fully ARINC 557 compatible. 

Two control units are available. One conforms to 
ARINC 557 specifications, the other is a slimline unit 
designed for installation where cockpit panel space is 
at a premium and ARINC 557 specifications are not 
required. Both utilise an LED display for signal level. 


Specifications 

Dimensions: 

(recorder) Y ATR short 

(ARINC control unit) 57.2 x 148 x 92.1 mm 
(slimline control unit) 38.1 x 146 x 98.6 mm 


Weight: 

(recorder) 10.5 kg 

(ARINC control unit) 0.5 kg 
(slimline control unit) 0.34 kg 
Power supply: 27.5 VDC,1A 
115 V AC, 400 Hz, 0.2 A option 
Reliability: 18,000 h MTBF 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 


Solid-State CVR-30B/120 Cockpit 
Voice Recorders 


The SSCVR-30B/120 
recorders are the 


solid-state 
latest 


cockpit voice 
Universal Navigation 


Corporation solid-state CVRs. They feature the same 
capabilities as the SSCVR-30A and are fully ARINC 
757/557 compatible. The SSCVR-30B records 30 
minutes of data; the SSCVR-120 records 120 minutes. 
Both recorders meet ED-56A standards and weigh 
significantly less than previous models. 


Specifications 

Dimensions: % ATR short 
Weight: 7.94 kg approx 

Power supply: 27.5 VDC,1A 
115 V AC, 400 Hz, 0.2 A optional 
Reliability: 30,000 h MTBF 


Status 
In development. Available for order. 


Contractor 
Universal Navigation Corporation. 
UPDATED 


Model 885 Intensified CCD Video 
Camera 


The Videospection Model 885 intensified CCD camera 
is based on an advanced Generation II image intensifier 
which is optically coupled to the Model 891 CCD cam- 
era module. The ruggedised camera system is 
enclosed in a sealed environmental housing and is 
designed to withstand severe environmental extremes. 

The Model 885 camera utilises an advanced 18 mm 
second-generation micro-channel plate intensifier. Its 
characteristics approach the performance of third- 
generation devices. Improvements include photo- 
cathode sensitivity, signal-to-noise ratio, modulation 
transfer function and mean time between failures. The 
885 camera is designed to comply with the require- 
ments of MIL-E-5400 for airborne equipment. The 
modular design employs extensive use of surface 
mount component technology to achieve a high degree 
of ruggedness and small physical size. 

The Model 885 camera is available to US RS-170 or 
European CCIR synch standards. The camera also 
features an automatic gen-lock input which will lock the 
internal clock to an external composite synch or video 
signal. The gen-lock circuit will synchronise the camera 
to an external signal, but when no signal is present the 
synch generator will lock to its internal clock. 


Specifications 

Dimensions: 241.3 mm (length) x 76.2 mm (diameter) 
Weight: 1.44 kg 

Power supply: 18-36 V DC, 5 W (excluding heater) 
Reliability: 7,500 h MTBF 


Contractor 
Videospection Inc. 


Model 891 Miniature CCD Video 
Camera 


The Model 891 camera is designed for a wide variety of 
commercial and aerospace applications where rugged- 
ness, high resolution and high reliability are required. 

The compact camera and lens are enclosed in a light- 
weight, rugged, sealed aluminium housing that will per- 
mit its use in a broad range of severe environmental 
conditions. It is designed to comply with the require- 
ments of MIL-E-5400 for airborne electronic equipment. 
Modular design and utilisation of surface mount tech- 
nology result in the camera’s small mechanical size and 
enhance its overall reliability. 

Other features of the CCD image sensor are zero 
percent geometric distortion, over 70dB dynamic 
range, high sensitivity, extremely low image distortion, 
burn resistance and no microphonics. The Model 891 
is available to US RS-170 and European CCIR 
standards. 

The camera may be used as a building block module 
to complement a larger system such as tracking or 
zoom lens systems. In these cases, the camera’s mech- 
anical dimensions and features will change to comp- 
lement the requirements of particular installations. 


The Boeing E-6A TACAMO features Videospec- 
tion Mode! 891 cameras to monitor the status of 
trailing antennas up to five miles long used for 
submarine communications 


Specifications 

Dimensions: 140.5 mm (length) x 70 mm (diameter) 
Weight: 

(891-A) 1.13 kg 

(891-B) 0.79 kg 

Power supply: 22-34 V DC, 4.8 W 


Status 
In service in US Navy Boeing E-6A TACAMO aircraft. 


Contractor 
Videospection Inc. 


Model 2091 High-Resolution CCD 
Video Camera 


The Model 2091 high-resolution television camera is a 
Charge Coupled Device (CCD) image sensor. The 
image sensor, coupled to Videospection timing, pro- 
cessing and support electronics, is specifically 
designed for military and aerospace applications which 
require high performance and small physical size, such 
as multisensor stabilised platforms and sights for 
helicopters. 

The high-resolution image sensor is suitable for use 
in NTSC video or non-standard sweep modes. Its image 
sensing area is configured into a true 1,134 x 486 active 
pixel matrix. The sensor has an aspect ratio of 4:3 ina 
standard 11 mm diagonal image sensing area. Bloom- 
ing protection, an integral part of each pixel, is based 
on electron-hole recombination and is activated by 
clocking the anti-blooming gate for more than 1,000 
times pixel saturation. An important aspect of the high- 
resolution sensor is its ability to capture both fields of 
the TV frame simultaneously. Its two independently 
addressable memories allow separate storage of each 
field operation in a variety of modes, including RS-170A 
true interlace and RS-343 pseudo-interlace for 875 line- 
rate imaging. 

The camera timing circuit utilises an Electronic Pro- 
grammable Logic Device (EPLD). The EPLD can be pro- 
grammed to drive CCD timing circuits compatible with 
RS-170A and RS-343 video systems or a variety of multi- 
mode operations. The camera synch circuit can also be 
externally driven by application of external H and V 
drive signals. 

The camera utilises a Videospection video process- 
ing circuit featuring very high bandwidth, automatic 
gain control, automatic black level, switchable gamma 
and high signal-to-noise ratio. Other features include 
manual override of automatic gain control and auto- 
matic level control output, BIT, operational status and 
pixel clock output. The processor uses double corre- 
lated sampling to provide superior image quality, 
stability, sensitivity and high signal-to-noise ratio. 


Specifications 

Dimensions: 95.2 mm length x 64.8 mm diameter 
Weight: 0.5 kg 

Power supply: 15 V DC and 5 V DC, 8 W 
Temperature range: —20 to +65°C 


Contractor 
Videospection Inc. 


Model 2531-B Cockpit Colour 
Television Camera 


Designed for high-performance military aircraft, the 
Model 2531-B comprises a miniature camera head and 
remote-control unit. The sensing device can, therefore, 
be kept very small, causing minimum obstruction of the 
pilot’s forward view when monitoring the outside world 
and head-up display. The Model 2531 is of all-solid- 
state construction based on an MOS image sensor with 
convertibility to monochrome or colour tape recording 
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systems. The camera has an automatic iris, adjusting to 
light levels from dusk to full sunlight. A multiplexer per- 
mits the input from an external source to be recorded 
simultaneously with the camera video on a single cas- 
sette recorder. An optional demultiplexer unit allows 
head-up display and external video to be replayed on 
separate recorders. 


Specifications 

Dimensions: 

(camera head) 100 x 76 x 29 mm 
(control unit) 120 x 162 x 95 mm 
Weight: 

(camera head) 0.22 kg 

(control unit) 10 kg 

Power supply: 28 V DC +4 V, <17 W 
Lens: f/1.4-360, fl 25 mm, fixed focus 
Video standard: NTSC or PAL colour 
Resolution: 350 lines 

Sensitivity: 1,000 lux normal video (34 lux min scene 
illumination) 


Status 
In production. 


Contractor 
Videospection Inc. 


Model 4087 Air-to-Air Tanker 
Video System 


The Videospection Model 4087 closed-circuit TV sys- 
tem is a high-resolution video system specifically 
designed for use in tanker refuelling aircraft of various 
types. 

The camera is designed around advanced CCDs 
which virtually eliminate the old vidicon tubes. CCD 
technology dramatically extends the camera system’s 
useful life. It is more reliable, consumes less power and 
is considerably easier to maintain than the earlier 
Model 4087 design configurations. The new 4087 sys- 
tem includes a miniature CCD camera with auto-iris 
lens, hermetically sealed to allow operation at unlimited 
altitudes. A choice of lenses is available including zoom 
types. 

CCD technology currently utilised in the Model 4087 
was initially designed into the Videospection Model 891 
(see earlier item). The 891 CCD was designed to satisfy 
a wide variety of commercial and aerospace appli- 
cations where ruggedness, high resolution and high 
reliability were high-priority considerations. 


Status 
In production and service. The Model 4087 equips the 
VC-10 and Tristar tanker aircraft of the Royal Air Force. 


Contractor 
Videospection Inc. 


The RAF’s Lockheed Tristar aircraft, here seen 
refuelling a C-130 Hercules, is equipped with the 
Videospection Model 4087 video system 


386 


NAVIGATION AND NAV/ATTACK 


AN/APN-208 and AN/APN-221 
Doppler Navigation Systems 


The AN/APN-221 Doppler set is supplied for night/ 
adverse weather search and rescue helicopters. This 
system was derived directly from the AN/APN-208(V) 
helicopter Doppler navigation system developed to 
meet the requirements of ASW and search and rescue 
helicopters, where versatility in operation and interface 
options are essential. A recent addition has been the 
integration of GPS inputs into the navigation solution to 
provide enhanced performance. 

A specific application of the APN-221 Doppler navi- 
gation set, which was developed under the sponsor- 
ship of the US Air Force Systems Command, 
Aeronautical Systems Division, is the Pave Low IIl/ 
Sikorsky HH-53 medium-lift helicopter. The operational 
requirements of this aircraft called for an extension of 
the AN/APN-208(V)’s capability to include guidance in 
poor weather or darkness through the use of advanced 
computer techniques and cockpit displays. Improve- 
ments in the AN/APN-221 have since been incorpor- 
ated into the AN/APN-208. 

The four-unit APN-221 comprises a four-beam light- 
weight antenna, % ATR short signal data converter with 
16-bit microcomputer, 6-line by 12-character control 
and display unit and a steering/hover indicator. The dis- 
plays are also available in a form that is compatible with 
Generation III ANVIS night vision goggles. It provides 
three pilot-selectable navigation co-ordinate systems, 
with automatic conversion from one to another. These 
are latitude/longitude, worldwide alphanumeric UTM 
and arbitrary grid. Data can be stored for up to 75 mis- 
sion waypoints, 10 targets of opportunity or 25 library 
waypoints (including Tacan beacon locations). There 
are also three pilot-selectable search patterns with 
automatic turning point computation and navigation/ 
guidance outputs: creeping line, expanding square and 
sector. The system provides aircraft velocity outputs to 
the flight control system, enabling coupled hover 
manoeuvres and automatic approaches to the hover to 
be conducted. 

The transmitter/receiver/antenna uses a Gunn diode 
RF source to generate four Janus configuration beams, 
and FMCW modulation gives high accuracy and immu- 
nity from carrier noise, precipitation, surface spray and 
reflections from nearby objects such as airframe 
structure and sling loads. 


Specifications 

Dimensions: 

(antenna) 439 x 439 x 113 mm 

(signal data converter) 194 x 198 x 319 mm 
(control/display unit) 146 x 114 x 165 mm 
(steering/hover indicator) 83 x 83 x 127 mm 

Weight: 

(antenna) 5.59 kg 

(signal data converter) 9.45 kg 

(control/display unit) 3.54 kg 

(steering/hover indicator) 1.14 kg 

Transmission: 4 beam Janus, time-shared (200 ms/ 
cycle), 3%x6.7° beamwidth from Gunn _ diode, 
13.325 GHz with FMCW modulation optimised for flight 
envelope 

Velocity range: 

(forward) —50 to 300 kts 

(lateral) 100 kts 

(vertical) +5,000 ft/min 

Accuracy: 

(forward) 0.3% speed along velocity vector +0.2 kts 
(lateral) 0.32% speed along velocity vector +0.2 kts 
(vertical) 0.2% speed along velocity vector +20 ft/min 
Inputs: pitch/roll attitude and heading from AHARS or 
INS. Various optional interfaces with map displays, 
Tacan, sonar, radar and air data computer systems. 
Microcomputer: 

(architecture) word addressed, 16-bit parallel micro- 
programmed, single/multiprecision 

(instruction set) 70, Hewlett-Packard compatible 
(addressing) immediate, direct, indirect up to 32k 
words 

(memory) RAM/ROM up to 32 k words 


CANADA 


The Canadian Marconi AN/APN-208(V) Doppler system 


(software) Assembler/Fortran mixed, complete 


Hewlett-Packard support software library 


Status 

The AN/APN-208 is in service with the armed forces of 
many NATO and other countries. The AN/APN-221 is in 
production for the US Air Force Sikorsky Pave Low Ill 
HH-53 helicopter. 


Contractor 
Canadian Marconi Company. 
UPDATED 


AN/APN-227 Doppler Velocity 
Sensors 


The performance of the APN-227 and its derivatives has 
been optimised for use in high-altitude maritime patrol 
and ASW aircraft. The systems provide plot stabilis- 
ation and indications of groundspeed and drift angle at 
the pilot, navigator and tactical co-ordinator positions. 
Velocity data output to a central navigation computer or 
inertial navigation system, combined with other sensor 
data via Kalman filtering techniques, greatly enhances 
the navigation performance of these systems. 

The antenna system for the APN-227 can be com- 
bined with other company products to meet a wide 
range of applications. 


Specifications 

Dimensions: 

(receiver/transmitter/antenna) 689 x 458 x 135 mm 
(computer frequency tracker) 319 x 127 x 198 mm 
(control indicator) 152 x 133 x 85 mm 

Weight: 

(receiver/transmitter/antenna) 9.9 kg 

(Computer frequency tracker) 6 kg 

(control indicator) 1.6 kg 

Velocity range: 

(forward) 50 to 500 kts 

(vertical) +5,000 ft/min 

(lateral) +200 kts 

RF power radiated: 200 mW at 13.325 GHz 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


VERIFIED 


CMA-734 Omega/VLF Systems 


The CMA-734 Series is designed for use in applications 
where compact size and low weight are required. It has 
a choice of absolute hyperbolic or relative mode navi- 
gation and continuous BIT self-monitoring. Three ver- 
sions of the system are currently available: CMA-734 
Standard, CMA-734 Arrow and CMA-734 Alpha. 


CMA-734 Standard: with an INS type control/display 
unit, nine waypoint storage and separate optional VLF 
receiver (% ATR). 


Specifications 

Dimensions: 

(receiver/processor) % ATR short 

(control/display unit) 114 x 146 x 155 mm 

Weight: 9.6 kg typical 

Power supply: 28 V DC, 50 W (typical) 

Number of waypoints: 9 

Outputs: cross-track deviation, to/from indication, way- 
point alert, DR warning signal, failure warning signal to 
autopilot, steering commands 

Inputs: heading, speed 

Units: antenna coupler unit, receiver/processor unit, 
control/display unit, plus optional VLF if required 


Status 
In service with Canadair Challenger aircraft. 


CMA-734 Arrow: features a liquid crystal display, stor- 
age for up to 99 flight plans of up to nine waypoints 
each and a built-in VLF receiver. The system can be 
hard-mounted in most helicopters. 


Specifications 

Dimensions: 

(receiver/processor) % ATR short 
(control/display unit) 95 x 146 x 60 mm 
Weight: 6.7 kg (with E-field antenna) 
Power supply: 28 V DC, 40 W 

Number of waypoints: 891 

Outputs: as for CMA-734 Standard 
Inputs: as for CMA-734 Standard 
Units: antenna coupler, receiver/processor (built-in 
VLF), control/display 


Status 
In production. 


CMA-734 Alpha: features storage for up to 4,000 way- 
points (in-flight plans) and up to 1,800 data points with 


identifiers. The control/display unit has a two-line 
display, one line of which is alphanumeric, and all 
push-button entry/control operation. 


Specifications 

Dimensions: 

(receiver/processor) as for CMA-734 Standard 
Weight: 7.8 kg typical 

Power supply: 28 V DC, 50 W typical 

Number of waypoints: 4,000 

Outputs: as for CMA-734 Standard 

Inputs: as for CMA-734 Standard 

Units: antenna coupler, receiver/processor (built-in 
VLF), control/display unit 


Status 
In production. 


Contractor 
Canadian Marconi Company. 
VERIFIED 


CMA-764-1 GPS/Omega/VLF 
Sensor System 


The CMA-764-1 provides combined GPS and Omega/ 
VLF sensors in a single 3.37 kg 2 MCU unit, together 
with associated antennas. This compact product is 
made possible by the use of advanced technologies 
including surface-mount components, custom large- 
scale integrated circuits and high-density power sup- 
plies and memories. The GPS receiver is a dual-channel 
C/A code type, providing fast sequential tracking of up 
to eight satellites. The system provides ARINC 429 
interfaces for connection to a wide variety of flight 
management systems. 


Specifications 

Dimensions: 199.6 x 57.1 x 388.6 mm 
Weight: 3.4 kg 

Power supply: 28 V DC, 30 W 

Number of waypoints: 891 

Outputs: ARINC 429 

Inputs: triple ARINC 429 

Units: antenna coupler, receiver/processor 


Status 
In production for integration with various flight manage- 
ment systems. 


Contractor 
Canadian Marconi Company. 
VERIFIED 


CMA-771 GPS/Omega/VLF 
Systems 


Systems in the CMA-771 Series conform to ARINC 599 
standards as well as to those of DO-160, DO-164 and 
TSO C94. They also include ARINC 429, 561 and 575 
digital databus circuitry to permit integration with a 
wide range of other systems such as Doppler, radio, 
INS, digital air data and FMS. High-level discrete out- 
puts and synchro signals are also available to drive 
HSls. Several versions of the CMA-771 are currently 
available, including a built-in GPS receiver. One version 
is supplied with the CMA-2014 eight-colour high- 
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contrast sunlight-readable graphics capable CRT 
control/display unit. Other versions use a two-line 
alphanumeric display. 


Specifications 

CMA-771C Mk IV 

Dimensions: 

(receiver/processor) % ATR long 
(control/display unit) 114 x 146 x 155 mm 
Weight: 15 kg typical 

Power supply: 115 V AC, 400 Hz, 75 VA typical 
5 V AC, 1.2 A (max) 

Number of waypoints: 4,000 

Inputs: heading, speed 

Units: antenna coupler, receiver/processor (built-in 
GPS), control/display unit 


Status 
In production. 


Contractor 
Canadian Marconi Company. 
VERIFIED 


CMA-900 GPS/Flight 
Management System 


The CMA-900 provides full-performance GPS _navi- 
gation and extensive flight management features, 
including company routes and worldwide ARINC 424 
navigation databases, SID/STAR navigation, GPS 
instrument approaches, offset tracks, and autopilot- 
coupled holding patterns and procedure turns. As 
a multisensor navigator, the CMA-900 integrates other 
approved navigation sensors, and offers several 
navigation modes including GPS, DME/DME, DME/ 
VOR, Omega/VLF and optional INS/IRS. This enables 
the system to provide seamless navigation for all 
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phases of flight with maximum accuracy, integrity and 
availability. Other features include RNP/ANP, RTA and 
fuel management functions, and auto-tuning of navigation 
and communications radios. Growth to vertical navi- 
gation and other FMS features is planned for late 1996. 

The system is authorised to TSO-C129, Class A1 and 
fully compliant with both the required and desired per- 
formance requirements of the FAA Notice N8110.57. 
Designed for operation in the CNS/ATM environment, 
the CMA-900 incorporates growth capacity for future 
datalink, and ATN compatibilities, as well as local and 
wide-area augmentation differential GPS (LAAS/ 
WAAS), and GIC for precision approaches and land- 
ings. This makes the CMA-900 compatible with any of 
Eurocontrol’s possible P-RNAV requirements. 

The CMA-900 incorporates a 12-channel GPS Sen- 
sor Module (GSM), which is directly derived from the 
GPS sensor unit developed jointly by CMC and Honey- 
well. This system has been selected for the Boeing 777, 
737 and Airbus 330/340 series, and has provisions to 
meet all RTCA requirements for SCAT-| landing equip- 
ment. The DGNS capability includes pseudo-ILS 
approaches and hardware provisions for ARINC 429 or 
RS-232 interfaces with the local and wide-area datalink 
receivers and a CMA-2014 multipurpose display. This is 
currently a 9-line by 21 character CRT-based display; a 
14-line 24 character fully ARINC 739-compatible dis- 
play colour AMLCD display will be available in the third 
quarter of 1996. 

The technology used in the GSM includes integrity- 
related features such as proprietary algorithm for high- 
performance, real-time, satellite Fault-Detection and 
Exclusion (FDE) including Receiver Autonomous Integ- 
rity Monitoring (RAIM), and software written in Ada to 
critical category standards. Performance is provided by 
high-dynamic, all-in-view reception of up to 12 channels 
(including Inmarsat integrity overlay) and carrier phase 
tracking. The all-in-view tracking and very fast acqui- 
sition capabilities of the CMA-900 will be particularly 
important, in the future, to offset any satellite blanking 
by the aircraft during terminal-area and precision 
approach manoeuvres. For aircraft currently equipped 
with older DME receivers, the DME/DME mode can be 
implemented using either an ARINC 709 scanning 
DME, or a digital DME sensor dedicated to the 
CMA-900. 

The CMA-900 operating procedures conform to air- 
line practices, including keyboard and page layouts, 
full scratchpad, line-select and menu functions. This 
approach results in effectively fleet-wide commonality 
in crew interface and a very flexible system with the abil- 
ity to meet the FANS CNS/ATM environment without 
keyboard redesign. It also ensures excellent transfer of 
training as pilots progress through a mixed fleet of 
aircraft. 

The CMA-900 is equipped with the optimum suite of 
analogue and digital interfaces for retrofit applications, 
including outputs to conventional and Electronic Flight 
Instruments (EFIS), suitably modified weather radars, 
autopilot and flight director systems, and inputs from 
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other navigation sensors, and both analogue and digital 
air data and heading systems. Data loader interfaces 
are in accordance with ARINC 615. 

Other capabilities include full ARINC 739 compati- 
bility and ARINC 429 file transfer protocols, which allow 
the FMU to interface with a number of aircraft systems, 
including ACARS and other ARINC 739-compatible 
CDUs. The CMA-900 also supports ARINC 429 fuel- 
computer inputs for fuel management functions in con- 
junction with operator inputs of fuel on board, and so 
on. 


Specifications 
Dimensions: 

(FMU) 200 x 57 x 324 mm 
(MCDU) 171 x 146 x 214 mm 
(GA/AEUV) 19 x 74x 119 mm 
Weight: 

(FMU) 3.63 kg 

(MCDU) 4 kg 

(GA/AEU) 0.5 kg 

Power supply: 28 V DC, 73 W (max) 
Accuracy: 

(horizontal) 33 ft 

(vertical) 130 ft 

(velocity) 1 kt 

(time) 2 us 

Reliability: 

(FMU) 10,000 h MTBF 

(CDU) 8,000 h MTBF 


Status 

In production. The CMA-900 has been delivered for the 
REGA Swissair Ambulance A109-K2 helicopter and 
Boeing 737 and McDonnell Douglas MD-80 aircraft. 


Contractor 
Canadian Marconi Company. 
UPDATED 


CMA-2000 Microlander 
Microwave Landing System 


The CMA-2000 is available in several configurations, 
including the AN/ARN-152, a partially militarised ver- 
sion with a MIL-STD-1553B databus interface. All sys- 
tems are compatible with the ARINC 727 specification 
characteristics and provide optional DME tuning and 
synchro interfaces. The design uses high levels of inte- 
gration, featuring surface-mount technology and large- 
scale integration. As a consequence, power, weight, 
size and cost are minimised. 

All current versions include computed angle 
approach capability for parallel runway operation, or for 
approaches against offset or collocated azimuth 
ground site configurations. The software is certified to 
the critical level. 

The CMA-2000 processor consists of two main units: 
the Receiver/Processor Unit (RPU) and a sunlight- 
readable LCD-based Control and Display Unit (CDU). It 
is available in single- or dual-channel configuration. 


Specifications 

Dimensions: 

(receiver/processor) 3 MCU 
(control/display unit) 60 x 146 x 67 mm 
Weight: 

(RPU) 7.1 kg 

(CDU) 1.3 kg 

Power supply: 115 V AC, 400 Hz, 60 VA nominal 
Altitude: up to 55,000 ft 
Environmental: 

(RPU) -55 to +70°C 

(CDU) -20 to +70°C operating 


Status 

In production. The third-generation CMA-2000 has 
completed Transport Canada/FAA qualification testing 
for TSO C104. The system has been selected for the US 
Air Force One Boeing 747-200 aircraft and the US Air 
Force Commercial MLS Avionics (CMLSA)_ pro- 
gramme. The CMLSA systems, designated AN/ 
ARN-152, are basically the same as the CMA-2000, with 
the addition of the MIL-STD-1553B databus facility. US 
Air Force flight testing of the AN/ARN-152 has been 
completed and volume production of up to 1,100 
receivers began in mid-1992. The triple-redundant 
CMA-2000 receiver installation on Air Force One was 
the first airborne MLS system to be certified for Cat III 
landings on a wide-bodied aircraft. 
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Contractor 
Canadian Marconi Company. 
VERIFIED 


CMA-2012 Doppler Navigation 
Sensor 


The CMA-2012 is a single LRU Doppler velocity and 
navigation sensor using digital signal processing tech- 
nology to effect reduced weight, cost and size com- 
pared with previous models. In precision hover, the 
system gives an accuracy of better than 0.7 m/min and 
requires no calibration. The CMA-2012 can interface 
with other systems using MIL-STD-1553B or ARINC 
422, 429 or auxiliary databus and analogue outputs for 
interface with an AFCS and for ARINC 407 inputs, for 
retrofitting to older equipment. A complete diagnostic 
built-in test facility is also incorporated, allowing fault 
isolation to component level. 


Specifications 

Dimensions: 345 x 372 x 49 mm 

Weight: 5.4 kg 

Velocity range: 

(forward) -50 to +350 kts 

(vertical) +5,000 ft/min 

(lateral) +100 kts 

Radiated RF power: 50 mW at 13.325 GHz typical 


Status 

In production. The CMA-2012 has been selected by 
Eurocopter for the Tiger, by Boeing/Sikorsky for the US 
Army RAH-66 Comanche, for the South African 
Rooivalk, Turkish AH-1P and the Japanese OHX heli- 


copters and for the Canadian Forces UTTH 
programme. 
Contractor 
Canadian Marconi Company. 
UPDATED 


CMA-3000 Helicopter Tactical 
Navigation System 


Designed primarily for use in helicopters, Canadian 
Marconi’s new CMA-3000 Helicopter Tactical Navi- 
gation System (HTNS) uses information derived from 
Doppler and Omega/GPS sensors to give the benefits 
of both short- and long-term navigation accuracy, com- 
bined with a high degree of redundancy. In a fully con- 
figured system, navigation capability is retained even 
when there are multiple failures of other parts of the 
system. 

All sensors in the HTNS can be controlled by means 
of a single unit control/display/nav computer with 
built-in microprocessor, extensive memory capacity 
and a high-performance colour CRT. This unit, the 
CMA-2014, integrates the inputs from the navigation 
sensors, performs Doppler/heading navigation with 
Omega/GPS updates and computes tactical and Dop- 
pler navigation functions such as search patterns, mov- 
ing waypoint navigation and surface motion correction. 
The high-contrast eight-colour eight-line display is 
sunlight-readable and available in an NVG-compatible 
version. The multicolour display improves the crew’s 
ability to recognise quickly the highlighting of key- 
displayed parameters in defined colours, and a built-in 
graphics capability allows clear symbolic displays. Con- 
trol functions are facilitated by means of eight soft keys, 
a full alphanumeric keyboard and several dedicated 
keys, which allows operating procedures to be 
designed for optimum simplicity and safety. 

The Doppler velocity sensor used in the HTNS is the 
CMA-2012 single-unit sensor. This unit incorporates a 
microstrip antenna, integrated microwave module and 
digital signal processing to produce a sixth-generation 
implementation of the FMCW technique pioneered by 
the company. These features give the unit superior per- 
formance over water and in rain or other adverse con- 
ditions, a pitch and roll attitude capability of up to 75° 
and coupled hover-hold to better than 1 m/min. 

The CMA-3000 also incorporates a CMA-764 
Omega/GPS receiver, which can be used in stand- 
alone mode or to update the Doppler-derived infor- 
mation to improve long-term accuracy. The five- 
channel Omega receiver may be used alone for this 
task or supplemented by an optional plug-in GPS sen- 
sor for greater accuracy and redundancy. The GPS 
receiver, which fits within the MCU CMA-764 package, 


is aC/A code dual-channel unit which provides sequen- 
tial tracking of up to eight satellites. It provides high- 
accuracy position information that can be used directly 
or to update the Omega-derived information. 

To load data into the system the CMA-3000 incorpor- 
ates a CMA-2017 Data Transfer Device (DTD). This con- 
sists of a Data Transfer Unit (DTU), which is mounted 
permanently in the cockpit, and a pocket-sized Data 
Transfer Cartridge (DTC). The DTC has a solid-state 
memory for storing mission flight plans and various 
flight data that has been loaded from a standard per- 
sonal computer. When inserted into the receptacle in 
the front of the DTU, the cartridge loads the stored 
information rapidly and automatically. 

Several options are available, including a ground- 
speed and drift angle indicator and a steering hover 
indicator unit, both driven from the Doppler velocity 
sensor, and a reversionary display for Omega/GPS 
information. Communication with other avionics such 
as digital map displays, AFCS coupling, AHRS and 
EFIS is handled via ARINC 429 and analogue 
interfaces. 

The CMA-3000 was designed specifically to suit the 
demanding requirements of a tactical helicopter 
environment. The basic system comprises three units 
(excluding antennas), only one of which, the 
CMA-2014, has to be mounted on the cockpit pedestal 
and one, the 2 MCU Omega/GPS sensor, in the radio 
bay. Total weight of the system is 12-17 kg, depending 
on the options selected. All components are suitable 
for hard mounting. 


Status 
Production deliveries available. 


Contractor 
Canadian Marconi Company. 


VERIFIED 


CMA-3112 Airborne GPS Sensor 
Module 


The CMA-3112 is a single-card 12-channel GPS 
‘Engine’ designed for the demanding requirements of 
airborne navigation and positioning. Derived from the 
CMA-3012 GPS Sensor Unit chosen by major airframe 
manufacturers, the features of the CMA-3112 include 
high-acquisition and tracking sensitivity, carrier phase 
tracking, differential GPS input, and a_ horizontal 
position accuracy of 30 m. 

With an area of only 0.02 m? and a weight of less than 
0.25 kg, the CMA-3112 is ideal for use where an 
embedded, high-accuracy C/A code GPS is required. 
Standard interfaces include NMEA 0183 protocol, 
HCMOS logic, and RS-232, and ARINC 429 input/ 
output is optional. 

Comprehensive end-to-end receiver BITE, and exten- 
sive use of advanced circuit technologies and design 
result in an outstanding MTBF of over 50,000 hours. 

The unit offers required functionality to meet TSO- 
C129 category C1/B1 certification. 


Specifications 

Conformity: 

(DO-208) ARINC 429-12 

(DO-169C) ARINC 743A 

(DO-178A) RTCM 104 

Type: 12 channels, all-in-view 
Frequency: L1, 1,575.42 MHz, C/A code 
Time to first fix: 75s 

Time to reacquisition: 5 s (5 kts) 
Accuracy: 

(horizontal position) 30 m, 95% S/A off 
(altitude) 40 m, 95% S/A off 

(velocity) 1 kt, 95% 

(differential) <10 m 

Position update: 1/s standard 

(3/s optional) 

Data loader: on-aircraft software upload via an RS-232 
data loader 

Size: 76 x 152 x 20 mm 
Weight: 0.25 kg 

Input power: 5 V DC, 800 mA 
7-15 V DC, 150 mA 


Contractor 
Canadian Marconi Company. 
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Inertial Referenced Flight 
Inspection System 


The Litton Inertial Referenced Flight Inspection System 
(IRFIS) is a totally self-contained en route and terminal 
navigation aid calibration system. The IRFIS is suitable 
for calibration of Category |, Il and Ill ILS and MLS facili- 
ties, as well as VOR, Tacan, DME, NDB and other navi- 
gation aids, in accordance with ICAO Doc 8071, 
Volumes | and Il. 

Unlike current systems, the IRFIS does not require 
ground personnel operating tracking equipment, nor is 
its operation impeded by inclement weather con- 
ditions. Automatic inspection capability is provided 
using updates from the Litton aircraft position sensor, 
multiple DME reception or pilot fixes to refine the pos- 
itional data supplied by the inertial navigation system. 

The IRFIS performs automatic real-time calculations, 
following completion .of each inspection run, and 
instantly displays the summary of results to the oper- 
ator. A large plasma monitor provides an unambiguous 
display in a clear format. Interactive software dialogue 
validates all operator inputs and, through the use of pro- 
grammed function keys, requires minimal keyboard 
entry. 

The Rolm 1866 militarised computer performs 
reliable and consistent data processing functions, 
including automatic calculation of ILS and MLS par- 
ameters and analysis of VOR/Tacan error curves, 
bends, scallops and roughness. A Rolm 2150 interface 
unit handles the receiver signal conditioning and 
automatic frequency tuning functions. 

Inertial guidance is provided by the LTN-92 ring laser 
gyro INS which performs all required navigation and 
steering computations, provides autopilot inputs for 
waypoint to waypoint navigation and orbital steering 
about any pilot-designated point. 

The Aircraft Position Sensor (APS) is a self-contained 
position sensor used to perform fully automatic inspec- 
tion of ILS, MLS and PAR facilities. Mounted on the 
underside of the aircraft fuselage, the APS updates at 
each end of the runway are used by the software resi- 
dent in the Rolm computer to improve the INS position 
data. The aircraft’s position determining accuracy is fur- 
ther enhanced through the use of an 18-state Kalman 
filter and a Bryson-Frazier smoother error estimator. 

Non-fading hard copy calibration data is presented 
via an RMS GR 33-1 printer/plotter which allows the 
transfer of screen data to paper. A Targa data storage 
unit records inspection data on bubble memory for 
long-term storage. 

The IRFIS components may be packaged in a stan- 
dard side-facing console or in a compact forward- 
facing console. With the forward-facing style, a separ- 
ate equipment rack is normally mounted opposite the 
console, facing the operator. The rack contains the 
dedicated IRFIS computer, receivers and test equip- 
ment, while all controls required for flight inspection are 
available at the console. 


Status 

In service with Transport Canada, the Civil Aviation Ad- 
ministration of China, the Japanese Air Self-Defense 
Force , the Netherlands Department of Civil Aviation, 
the Royal Air Force, the South African Department of 
Transport, the Republic of China (Taiwan) Air Force 
and the Thailand Department of Aviation. 


Contractor 
Litton Systems Canada Ltd. 


Next-Generation Litton Flight 
Inspection System 


Litton’s next-generation flight inspection system com- 
bines the latest digital technology with carefully devel- 
oped software to provide high performance and 
reliability with excellent operational characteristics. The 
common core and building block design allows each 
system to be customised to meet the requirements of 
individual users. Possible system configurations range 
from the basic Semi-Automatic Flight Inspection Sys- 
tem (SAFIS) to the fully Automatic Flight Inspection Sys- 
tem (AFIS) with a range of options. The console can be 
easily installed and removed to allow the aircraft to be 
used for other roles. Next-generation flight inspection 
systems are designed to accommodate all current and 
planned flight inspection functions in a format that is 
flexible, versatile, user-friendly and cost-effective. The 
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The inertial referenced flight inspection system 


system consists of the flight inspection processing sub- 
system, the position reference subsystem and optional 
equipment. 

The flight inspection processing subsystem includes 
the operator's console, with computer, recording 
equipment and radio receivers. It features a high- 
resolution colour display terminal with keyboard and 
trackerball, a data storage unit which uses removable 
magneto-optical diskettes, a printer, a graphic recorder 
and flight inspection receivers. The VMEbus computer 
houses dual processors and interface modules. A 
68040 processor provides high-speed data processing 
while an 80486 processor supports the operator inter- 
face. Software in C++ runs on DOS with Windows, pro- 
viding a very user-friendly environment. Navigation 
information is displayed on an EHSI, while an optional 
EADI is also available. 

The position reference subsystem provides the refer- 
ence against which navaid facilities are calibrated. GPS 
is used for checking en route facilities but calibration of 
landing aids requires greater precision. For ILS, MLS 
and PAR, the AFIS uses a combination of differential 
GPS, INS and over the runway position updates to 
achieve a positional accuracy of better than 30 cm in 


The next-generation flight inspection system 
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three axes at the runway threshold. For the SAFIS, a 
telemetry tracking system is used to track the aircraft 
during approaches. 

Optional accessories are available for the flight 
inspection system. These include an oscilloscope 
which allows selected parameters to be examined and 
a spectrum analyser which allows RF signals to be ana- 
lysed for interference. A signal generator will allow 
onboard calibration of receivers under control of the 
flight inspection computer. Although tuning of the 
receivers is normally performed automatically by the 
computer, an optional radio tuning unit provides 
conventional manual tuning capability from a single 
universal tuning head. 


Specifications 
Dimensions: 

(basic system) 0.4 m° 
(average system) 0.56 m% 
(fully loaded system) 0.75 m% 
Weight: 

(basic system) 136 kg 
(average system) 295 kg 
(fully loaded system) 360 kg 


1995 
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Status 

In production and two systems in service with the 
Directorate General of Air Communications Indonesia 
installed in Learjet 31A aircraft. A further system 
has been delivered to the Korean Ministry of Transpor- 
tation for installation in a Canadair Challenger CL 
603-3R. 


Contractor 
Litton Systems Canada Ltd. 


UPDATED 


Portable Flight Inspection System 


The Portable Flight Inspection System (PFIS) is 
designed for the user who requires a basic capability in 
a compact, easily removable configuration at minimal 
cost. The PFIS fulfils all these criteria, although its per- 
formance and capability are impressive owing to the 
commonality of software with the established auto- 
matic and semi-automatic systems. That software has 
been adapted to run on a standard notebook personal 
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computer, which becomes the operator’s workstation 
and avoids the need for a fixed console. 

The PFIS consists of a small equipment rack and a 
laptop computer. The PFIS equipment rack installs on 
the seat rails in virtually any size aircraft and houses the 
receivers and other necessary equipment. The compu- 
ter can be carried on to the aircraft by the operator and 
is connected to the PFIS equipment rack. The compu- 
ter can be operated as a separate unit in a true laptop or 
tabletop mode or it can be temporarily installed on the 
PFIS equipment rack, effectively creating a small 
console. 

The PFIS includes a set of suitable flight inspection 
receivers, a GPS receiver, a Radio Telemetry Theodo- 
lite (RTT), audio control and a printer. The PFIS oper- 
ates as a semi-automatic system with automatic 
capability in en route mode. GPS is normally used as 
the position reference for the inspection of en route 
navigation aids such as VOR, DME, NDB, radars and 
communications. The RTT is used for the inspection of 
landing systems such as ILS, PAR and marker bea- 
cons. A flight inspection processor takes care of inter- 
faces and high-speed data processing, while the 
notebook computer provides the operator with a user- 


friendly interface. Running under DOS with windows, a 
familiar menu format is presented by the software 
which is written in C++. A comprehensive set of oper- 
ational modes is available to perform all the standard 
checks and procedures. The computer displays aircraft 
navigation and avionics information in a window format 
which can be controlled by the operator. Graphic pres- 
entation of parameters can be plotted on the screen 
alongside results and information can be printed when 
required. 

The portability of the PFIS is such that it can easily 
and quickly be installed and removed. When installed, it 
occupies minimum cabin space. 


Specifications 
Dimensions: <0.2 m° 
Weight: 27-50 kg, depending on configuration. 


Status 
In production. 


Contractor 
Litton Systems Canada Ltd. 


51RV-4/5DF VOR/ILS Receivers 


The 51RV-4DF VOR/ILS receiver forms one part of a 
flight inspection system, providing test signals and 
measurement data for flight inspection of VOR localiser 
and glide slope installations. It is a direct retrofit for 
ARINC 547 VOR/ILS receivers. 

All parameters that need to be accessed are avail- 
able on the front panel and no wiring harness modifi- 
cation is required. The 51RV-4DF features digital 
bearing output filtering of the basic bearing infor- 
mation, remote-control by two out of five binary control, 
remote-control by serial information in ARINC 429 bin- 
ary broadcast form, dual conversion of 200 VOR/ 
Loc channels and 40 glide slope channels, dual instru- 
mentation circuits with internal comparison and level 
monitoring and BITE. 

The 51RV-5DF is identical to the 51RV-4DF except 
that it meets an ICAD FM immunity requirement. 


Status 
In production for use by many airport calibration author- 
ities around the world. 


Contractor 
Rockwell-Collins France. 


UPDATED 


DF-206NF ADF Radio Navigation 
System 


The DF-206NF ADF radio navigation system is the 
replacement system for the DF-206, of which thou- 
sands of units are in service on many types of aircraft. 
The DF-206NF features improved reliability, extended 
frequency range, ARINC 429 compatibility, light 
weight/small size, easy maintenance and direct retrofit 
of the DF-206. 

The heart of the DF-206NF system is the 51Y-7NF 
receiver. The receiver is associated with the 
ANT-206NF combined sense/loop antenna, BCD con- 
trol unit and ARINC 429 control unit. The 51Y-7NF is a 
preplan product improvement to allow incorporation of 
additional features such as scanning on two channels 
and slow hop rate for ECCM compatibility. 

The BC-206NF control unit has been designed to 
provide frequency and mode control of any version of 
the receiver. The control unit exists in several versions, 
depending on voltage and panel lighting, and is also 
compatible with Gen Ill NVG. 


Specifications 

Dimensions: 

(receiver) 335 x 57 x 112 mm 
(control unit) 146 x 57 x 110 mm 
(antenna) 216 x 149 x 43 mm 


FRANCE 


The DF-206NF ADF radio navigation system with (left to right) the antenna, receiver and control unit 


Weight: 

(receiver) 1.8 kg 

(control unit) 0.8 kg 

(antenna) 1.5 kg 

Power supply: 27.5 V DC, 0.4A 
26 V AC, 400 Hz, 0.3A 
Frequency: 190-2,999.5 kHz 
Channel spacing: 500 Hz 
Preset channels: 20 


Status 
Fitted to several French armed forces’ helicopters and 
to the Eurocopter Tiger. 


Contractor 
Rockwell-Collins France. 
VERIFIED 
DF-301E Direction-Finder 
The DF-301E (military designation OA-8697 or 


OA-8697A) is a solid-state direction-finder which utilises 
digital electronic circuitry to achieve improvements in 
bearing accuracy, acquisition speed and _ stability. 
Operating in the UHF and/or VHF frequency range of 
100-400 MHz, automatic direction-finding capability is 
provided within one unit, giving cost, space and weight 
savings. 

Used in conjunction with associated receiver and 
bearing indicator, the electronically commutated 
antenna provides relative bearing information to the 
UHF/VHF signal source transmitter. In the airborne 
environment, the DF-301E is used for course navi- 
gation, search and rescue or to determine the relative 
direction of another transmitting aircraft. The unit 
meets MIL-E-5400 Class 2 requirements for 
environmental conditions. 


Status 
In production. Over 8,000 units are in operation. 


Contractor 
Rockwell-Collins France. 


UPDATED 


IPG-100F GPS Receiver 


The IPG-100F is a five-channel C/A and P/Y code 
single-frequency GPS receiver with Selective Avail- 
ability and anti-spoofing capabilities. 

The IPG-100F contains the receiver and its associ- 
ated control panel in a single box mounted on a dzus 
rail. The display includes two lines of 16 LED alphanu- 
meric characters, each providing direct access to all 
GPS data, waypoints and navigational information. A 
keyboard with 12 keys provides access to system mode 
selection and data entry. Both the display and the 
keyboard are NVG-compatible. 

The receiver is built with five independent channels 
providing continuous tracking of satellites in view, with 
permanent selection of the best four required to derive 
a navigation solution. 

The IPG-100F includes a circular connector on the 
front panel to allow the operator to load crypto keys into 


 ONOFE 


The display for the Rockwell-Collins France 
IPG-100F GPS 
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the PPS-SM modules. The unit is still unclassified even 
when the crypto keys are loaded. Two installation con- 
figurations are available: Stand-Alone as an auton- 
omous RNav or Remote Sensor connected with the 
aircraft navigation computer through standard RS-422 
or ARINC 429 ports. 

The positions of up to 999 waypoints, airports or 
navaids can be loaded from a Jeppesen database on 
an RS-232 line either from a personal computer or 
magnetic card reader. 


Specifications 

Dimensions: 146 x 85 x 150 mm 

Weight: 1.7 kg 

Power supply: 10-32 V DC, 25 W 
Accuracy: 

3D position error (SEP) 16 m, full dynamics 
3D velocity (RMS) 0.3 m/s, full dynamics 
(time) 100 ns RMS 


Status 
In production and in use by the French Army. 


Contractor 
Rockwell-Collins France. 
VERIFIED 


MDF-124F Direction-Finder 


Developed for Search and Rescue (SAR) operators, the 
function of the MDF-124F direction-finder is to localise 
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the signal emitted by a distress beacon in order to 
rescue survivors on the ground or in the sea. 

The MDF-124F, with its integrated receiver, con- 
stantly scans and monitors 121.5, 243 and 406 MHz 
and meets the needs of SAR operators for an airborne 
system that reduces mission time by homing in on a 
localised beacon. It can also home in on a non-localised 
beacon because of its long-range detection capability. 
By combining the scanning of both 406 MHz, for long- 
range signal reception, and 121.5 and 243 MHz, for 
close in reception, rescue time is reduced. Information 
provided by the COSPAS-SARSAT satellite detection 
system concerning position of a beacon is updated 
every 90 minutes. 

The MDF-124F consists of the MDF-124F antenna, 
distress receiver and processing unit, packaged in a 
single watertight unit, and the BC-124F control unit. 

The antenna is a fully static rotating antenna con- 
trolled by a unique patented driver. This antenna cre- 
ates an AM modulation of incoming signals in the 
100-400 MHz frequency range and a PM modulation on 
a 406 MHz incoming SARSAT signal. 

The MDF-124F distress receiver is made of a dual- 
frequency AM receiver, on 121.5 and 243 MHz, and ofa 
406 MHz FM receiver. The two receivers are fully com- 
patible with all types of modulation of the distress bea- 
cons. The MDF-124F also includes a VHF/UHF 
low-noise preamplifier for use with an external receiver 
in the 100-400 MHz frequency range. 

The signal processor receives the demodulated 
audio signal from the internal distress receiver or from 
the external VHF/UHF receiver. The MDF-124 is based 
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on phase comparison performed by a microprocessor. 
The signal processor delivers relative bearing in three- 
wire synchro and ARINC 429 formats. When the 
MDF-124F is used in the SARSAT-COSPAS mode, the 
bearing is estimated during beacon silence if the 
aircraft heading is available. 

The BC-124F control unit allows the selection of the 
desired distress frequency or of one external receiver 
out of three. The control unit also indicates the recep- 
tion of a distress signal on a non-selected distress fre- 
quency. If several SARSAT-COSPAS signals are 
received simultaneously, the BC-124F allows the 
selection of the desired one. 


Specifications 

Dimensions: 

(MDF-124F) 90 x 315 mm diameter 
(BC-124F) 66.6 x 146 x 150 mm 
Weight: 

(MDF-124F) 3.5 kg 

(BC-124F) 0.7 kg 

Power supply: 27.5 V DC, 700 mA 


Status 
In production for the French MoD, Canada and Spain. 


Contractor 
Rockwell-Collins France. 


VERIFIED 


Embedded GPS Receiver 


The embedded GPS receiver consists of a radio fre- 
quency module and a digital module. The digital mod- 
ule implements 12 parallel channels to acquire and 
track up to 12 satellites at the same time. One single 
processor is dedicated to signal processing. Internal 
data transfer between the GPS and the INS processor is 
accomplished through a direct interface which mini- 
mises data latency and allows accurate time tagging 
which is difficult to achieve in the case of separate GPS 
and INS units. 

The receiver has the capability to track all visible sat- 
ellites. This capability maximises the continuity and 
smoothness of navigation outputs, the precision of 
navigation outputs which increases with the number of 
satellites tracked and the reliability and integrity of navi- 
gation outputs as it reduces the detection time of a 
faulty satellite and allows for hardware redundancy. 

Most of the GPS signal processing is achieved digi- 
tally. From the down conversion in the RF module, 
everything is digitised using ASICs and highly inte- 
grated circuits. This has the advantages of high minia- 
turisation of the GPS _ receiver, signal-to-noise 
optimisation, operation independent of temperature 
conditions and time, and high reliability and flexibility. 


Specifications 

Accuracy (absolute positioning): 

(standard positioning service) 100 m horizontal 
(precise positioning service) 18 m horizontal 
Accuracy (differential positioning): 

(standard positioning service) 5 m 

(precise positioning service) 1m 


Status 
In production for French Air Force Mirage F1 and 
export customers. 


Contractor 
SAGEM SA. 


UPDATED 


MAESTRO Nav/Attack System 


SAGEM has designed the Modular Avionics Enhance- 
ment System Targeted for Retrofit Operations (MAES- 
TRO) to be tailored to a customer’s specific 
requirements and offer capabilities on a par with those 
of current front-line fighters. 

MAESTRO features full inertial and GPS perform- 
ance provided by Uliss or Sigma inertial navigation 


The SAGEM MAESTRO is designed for retrofit 
applications 


systems, Terrain Contour Matching (TERCOM) for 
stealth navigation and blind attack in combination with 
the SAGEM high-capacity data transfer system, wide 
field of view FLIR-compatible HUD, glass cockpit, 
Hands-On Throttle And Stick (HOTAS) interface, air-to- 
ground and air-to-air fire control including radar or laser 
rangefinder, radar warning, chaff and flare self- 
protection systems and the all-digital Circe 2001 
mission planning system. 

MAESTRO can be adapted to new aircraft of western 
or eastern origin. 


Status 
In production. Applications include the upgrade of 
the Belgian Air Force Mirage 5, Chilean Air Force 
Mirage 5, Indian Air Force Jaguar, Pakistan Air Force 
Mirage Ill and PZL Irdya |-22 Polish trainer/attack 
aircraft. 


Contractor 
SAGEM SA. 


UPDATED 


Saphir Inertial Reference System 


Saphir is an inertial reference system designed for heli- 
copters to provide continuous three-dimensional pos- 
ition, attitude and heading outputs. It functions as a 
complete strapdown navigation system and provides 
safe data to the flight control system. 


Saphir is based on ring laser gyros, 32-bit RISC com- 
puter and Ada programming. A single multimode Kal- 
man filter enables ground, at-sea or in-flight alignment, 
hybrid navigation when used with sensors such as 
GPS, Doppler radar, barometirc, low airspeed or radio 
altimeter and selective updating. This offers maximum 
flexibility for helicopters flying all types of tactical or 
naval missions. Saphir also features an intermediate 
landing update function. 

Saphir is fitted with an embedded P(Y) Precise Pos- 
itioning Service (PPS) GPS receiver or a C/A Standard 
Positioning Service (SPS) version for general appli- 
cations, and inertial references for fly-by-wire helicopter 
control. A closely coupled inertial/GPS design ensures 
optimum performance from both the GPS and inertial 
system, for fast response and high-precision output. 


Specifications 

Dimensions: 127 x 280 x 178 mm 

Weight: <9 kg 

Power supply: 28 V DC, 40 W 

Interfaces: MIL-STD-1553B, ARINC 429, RS-422 
(optional) 

Accuracy: 

(pure inertial mode) (position) 1 n mile/h (CEP) 
(hybrid mode - PPS) (position) 21 m (95%), (velocity) 
0.1 m/s (95%) 

(hybrid mode - Doppler only) (position) <0.5% 


The Saphir ring laser gyro inertial navigation 
system 1996 
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Status 
Off-the-shelf production. 
helicopter. 


Selected for the NH90 


Contractor 
SAGEM SA. 


UPDATED 


Sigma Ring Laser Gyro Inertial 
Navigation Systems 


The Sigma systems are inertial navigation systems 
which combine high-performance laser gyro 
sensors and a GPS receiver. They are intended for use 
in combat aircraft equipped with a multiplexed 
databus. 

Sigma systems offer all the benefits of a system 
associating ring laser gyros, a GPS receiver and a multi- 
sensor Kalman filter for both alignment and navigation. 
The synergy between these three elements brings 
the following advantages: reduction in size, weight 
and power consumption through the integration of 
inertial and GPS functions; short alignment time on 
the ground, in the air or at sea; monitoring of sensor 
performance and integrity for GPS and INS; automatic 
in-flight calibration of inertial sensors; long-term 
stability of inertial performance and higher resistance 
to jamming and improved dynamic behaviour of the 
GPS. 

Some versions combine the navigation and fire con- 
trol functions. These versions provide aircraft position, 
velocity and attitude information; computation of navi- 
gation and steering information to waypoints; position 
updating by navigation fixes; terrain reference updat- 
ing; weapon delivery computations consisting of ballis- 
tics, determination of release point, ripple spacing of 
weapons, safety pull-up information; head-up display 
information for target acquisition and commands for 
the blind release of stores; attack modes; air data 
computations and multiplex bus control. 


Sigma 92G Inertial Nav/Attack System 

The Sigma 92G uses three 320 mm perimeter GLS 32 
ring laser gyros and three A600 quartz accelerometers. 
It is fitted with an embedded GPS receiver and 
performs weapon delivery functions. 


Specifications 

Dimensions: 194 x 191 x 380 mm 

Weight: 17 kg (with GPS) 

Power supply: 28 V DC, 60 W 

Accuracy: 0.8 n miles/h in pure inertial mode 


Sigma RL 90 Inertial Navigation System 

The Sigma RL 90 uses three 320 mm perimeter GLS 32 
ring laser gyros and three A600 quartz accelerometers. 
It performs hybrid inertial/GPS navigation by using an 
external stand-alone or embedded GPS receiver. It 
interfaces with the aircraft avionics systems through a 
MIL-STD-1553 multiplexed databus. 


Specifications 

Dimensions: 194 x 191 x 380 mm 

Weight: 16.5 kg 

Power supply: 28 V DC, 60 W 

Accuracy: 0.8 n miles/h in pure inertial mode 
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The Sigma RL 90 (left) and RM 90 (right) inertial 
navigation systems 


Status 
In production for French Air Force and French Navy 
Rafale aircraft. 


Contractor 
SAGEM SA. 
UPDATED 


Uliss Inertial Navigation and Nav/ 
Attack Systems 


Uliss modular systems all employ high-accuracy inertial 
components consisting of two dynamically tuned gyros 
and three dry accelerometers, a microprocessor- 
controlled computer working at 1 Mops with EPROM 
memory and highly integrated and hybrid circuits. As an 
option, Uliss can be equipped with an embedded GPS 
receiver for high-performance INS/GPS coupling and a 
higher-performance RISC processor using Ada language. 

Uliss systems fall into two categories, in both of 
which the main inertial navigation unit is contained 
within a % ATR short case. In the first category are navi- 
gation versions with a position accuracy of better than 
1 nmile/h. In the second category the navigation func- 
tion is combined with the computation necessary for 
weapon delivery. Alignment time is 90 seconds for 
stored heading and 5 to 10 minutes for self-contained 
gyrocompassing. Standard interfaces permit the sys- 
tems to be linked to other equipment via MIL- 
STD-1553B databuses or ARINC serial data lines. A fail- 
ure detection system can detect faults at module level 
with 93 per cent confidence, isolate them and signal 
their presence on a magnetic annunciator without 
external test equipment. 

More than 80 per cent of the components and sub- 
assemblies are common to all members of the Uliss 
family, the principal differences being in specific inter- 
faces and computation functions. 

In all, 1,600 Uliss units are in operation on 25 different 
types of aircraft. 


Uliss 45 Inertial Navigation System 

The Uliss 45 system has been optimised for high accu- 
racy in long-range navigation and certain other special 
applications. Its interfaces comply with ARINC 561 and 
embody significant flexibility, for example, in order to 
communicate with two DME or Tacan receivers, with 
Kalman filtering for better accuracy. The equipment is 
used on long-range transport aircraft and as an accu- 
rate position and velocity reference for flight develop- 
ment purposes. 


Specifications 

Dimensions: 

(navigator) 420 x 194 x 191 mm 
(control/display unit) 209 x 114 x 127 mm 
Weight: 

(navigator) 16 kg 

(control/display unit) 3 kg 

Power supply: 115 V AC, 400 Hz, 250 VA 
Accuracy: 1 n mile/h CEP 


Status 
In service in Mirage F1-CTs, Boeing KC-135 tankers and 
C-160 Transalls of the French Air Force. 


Uliss 52 inertial navigation system 

The Uliss 52 navigation system is designed for high- 
performance combat aircraft. The program is based on 
Ada. Avionics information and commands are distrib- 
uted by a digital multiplexed databus. It comprises 
three units: a UNI 52 inertial navigator, a PCN 52 
control/display box and a PSM 52 mode selector fitted 
with an automatic insertion module to allow information 
such as flight plan, system data and maintenance 
information to be fed in. 


Specifications 

Dimensions: 

(navigator) 386 x 194 x 191 mm 

(control/display unit) 208 x 114 x 127 mm 

Weight: 

(navigator) 15 kg 

(control/display unit) 3 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 250 VA 
Accuracy: 1 n mile/h CEP 


Status 
In production for French Air Force Dassault Mirage 
2000DA, N and D aircraft and the export version Mirage 
2000-5. 


Uliss 92 Inertial Nav/Attack System 

The Uliss 92 combines in a single box all the functions 
of an inertial navigation and fire control system. It is 
based on Ada programming and comprises three units: 
UNA 92 inertial/attack box, PCN 92 control/display unit 
and PSM 92 mode selector. 


Specifications 

Dimensions: 

(navigator) 386 x 194 x 191 mm 

(control/display unit) 216 x 116 x 153 mm 

(mode selector) 151 x 41 x 135 mm 

Weight: 

(navigator) 16 kg 

(control/display unit) 3.5 kg 

(mode selector) 1 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 220 VA 
Accuracy: 1n mile CEP position, 5 mrad weapon 
delivery 


Status 
In production for the Belgian Air Force Mirage 5 and the 


Pakistan Air Force Mirage III upgrades. 


Contractor 
SAGEM SA. 


UPDATED 


Cirus Attitude and Heading 
Reference System 


Cirus is a hybrid inertial attitude and heading reference 
system. Its basic design involves the use of inertial/ 
magnetic heading and air data hybridisation tech- 
niques. The system generates heading, attitude, angu- 
lar velocities, accelerations, true airspeed, pressure 
altitude and temperature. 

As an option, it can also deliver position and ground- 
speed data in conjunction with a Doppler navigation 
radar or a GPS receiver. The groundspeed vector sup- 
plied by the GPS system, with its medium-term accu- 
racy, can be combined with the angular and linear 
speed data generated by Cirus, with its excellent short- 
term accuracy, to form a versatile high-performance 
AHRS/GPS coupling system. 


Specifications 
Dimensions: 260 x 150 x 150 mm 


Weight: 5 kg 
Power supply: 28 V DC, 50 W 
Alignment time: <1 min 


Status 

In production. The Cirus system is fitted to the Eurocop- 
ter Super Puma Mk 2 helicopter. It has been selected 
for the French Air Force Transall retrofit and maritime 
patrol Alizé aircraft. 


Contractor 
Sextant Avionique. 


Equinox ONS 200A Omega/VLF 


Designed for dual installation in commercial aircraft, 
the ONS 200A Omega comprises three units: an 
antenna coupler, receiver/processor and control/ 
display unit. The system operates in conjunction with 


the worldwide coverage provided by the eight Omega 
and eight VLF stations. The ONS 200A is compatible 
with the Sextant Avionique GPS sensor. Inputs and out- 
puts are as for ARINC 599 and the ONS 200A can store 
29 waypoints. 


Specifications 

Receiver/processor 

Dimensions: 384 x 194 x 126 mm 

Weight: 7.8 kg 

Type: 16-bit microprocessor, 16-bit address bus and 
databus, cycle time 0.5 s 

Memory: 

(program) EPROM 18 k words 16 bits, RAM 4 k words 
16 bits including 256 words in protected memory 


Control/display unit Type 20 
Dimensions: 146 x 114 x 164 mm 
Weight: 2 kg 

Display: 15 numerals and 16 status lights 


Antenna: 4 types available 

(Type 10) H-field, to ARINC 580, aerodynamic profile, 
311 x 235 x 48 mm, weight 3.3 kg 

(Type 30) E-field, 370 x 170 x 86 mm, weight 0.7 kg 
(Type 40) H-field ‘brick’ type for installation inside 
aircraft structure, 176 x 160 x 44 mm, weight 1.6 kg 
(Type 50) E-field coupler for aircraft's ADF antenna 


Status 
In production. 


Contractor 
Sextant Avionique. 


Equinox ONS 500 and 600 
Omega/VLF 


The Equinox ONS 500 and ONS 600 are versions of the 
ONS 200A modified for military use. The antenna coup- 
ler units are the same, but the Type 500 receiver/pro- 
cessor has 5 k words of 16 bits for the RAM program, 
while the Type 600 operates with 4 k 16-bit words. They 
operate in conjunction with the Type 10 and Type 20 
control/display units. The Equinox systems are com- 
patible with Sextant Avionique’s Navstar GPS (see later 


entry). 


Status 

In production. The French Navy operates the ONS 500 
and French Air Force transport and training aircraft 
have the ONS 600. 


Contractor 
Sextant Avionique. 


Equinox OSS T400 Omega 
System 


OSS T400 is the designation for a family of Omega navi- 
gation systems for commercial and military fixed-wing 
aircraft and helicopters, for use in conjunction with a 
central flight management computer with an ARINC 
429 databus. 

Each system comprises a control/display unit 
mounted on the flight deck, a remote receiver/pro- 
cessor unit and antenna. A choice of four types of 
antenna coupler permits optimised performance to be 
achieved. 


Status 

In production. The system has been chosen for the 
Dassault Falcon 900 and the Cessna 406 operated by 
the French Customs. 


Contractor 
Sextant Avionique. 


Nadir Mk 1 Doppler Navigation 
System 


The Nadir system comprises a processor and a control/ 
display unit and generates navigation guidance infor- 
mation from a Doppler velocity sensor. It can compute 
in geographical, UTM or grid co-ordinates, store the 
positions of up to nine waypoints, compute windspeed 
and direction, and preserve the navigation data 
between the two points after switch off. Nadir can also 
provide special functions such as time to go to a way- 
point or destination, provide a steering signal to the 
autopilot of a helicopter, or correct the gimbal error of a 
gyrocompass. 


Status 

In production. The system is fitted to the French Army 
Light Aviation Corps’ Gazelle and Puma helicopters 
and also to other forces’ Cougar, Super Frélon and 
Gazelle helicopters. 


Contractor 
Sextant Avionique. 


Nadir Mk 2 Navigation/Mission 
Management System 
The Nadir Mk 2 is a multipurpose processing and 


display system that can store details of up to 100 
waypoints and the characteristics of up to 100 VOR/ 
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DME stations. It is not limited to Doppler but can oper- 
ate with many other navigation sensors. Nadir Mk 2 
comprises a 4 MCU central processing unit and a gen- 
eral purpose control/display unit. It can provide the fol- 
lowing functions: navigation management based on 
Doppler, VOR/DME, Tacan, Omega/VLF, GPS, head- 
ing sensor, inertial sensor and air data inputs; flight 
management, with guidance for optimum cruise con- 
ditions, fuel and weight management and engine moni- 
toring; air data computations involving speed, altitude 
and outside air temperature and interface with auto- 
pilot, radar and navigation indicators. 

Nadir Mk 2 may be used in a dual-system configur- 
ation, in which one computer is responsible for navi- 
gation and flight management, while the second deals 
with weapons and aircraft management. 


Status 

In production. At the end of 1986 Nadir Mk 2 had been 
selected for 15 programmes including SA332 Cougars 
operated by the Brazilian Navy and Spanish Navy. It has 
also been installed on Panther and Cougar helicopters 
sold to Eire, Finland, Kuwait and Singapore. The Nadir 
Mk 2 is being integrated on Cougars for the French 
Army and Panthers for the French Navy. 

A variant of the Nadir Mk 2, designated ‘Gemini’ and 
developed for fixed-wing applications, has been 
installed in a Cessna 406 of the French Customs, and 
has been selected for a retrofit programme of the 
Dassault Atlantique ASW aircraft. 


Contractor 
Sextant Avionique. 


Nadir 10 Integrated Navigation 
and Mission Management System 


The Nadir 10 is an integrated navigation and mission 
management computer developed to provide mission 
assistance for military and civil light helicopters over 
both land and sea. The Nadir 10 is designed to provide 
multisensor navigation from Doppler, radio navigation 
aids and so on, for flight management, navigation and 
mission management, and system links for SAR and 
ASM roles. A navigation management system deriva- 
tive, Gemini 10, is available for military transport aircraft 
and a civil RNav derivative, Equinox 10, is also under 
development. 

The Nadir 10 weighs 3 kg in the basic version and 
consists of two modules: a front panel module and a 
processing/power supply module. 


Status 

In production. Selected for several of Eurocopter’s 
export programmes. More than 100 systems delivered 
for Fennec and Super Puma. 


Contractor 
Sextant Avionique. 
UPDATED 


_Navstar GPS Receiver System 


Sextant Avionique is planning to produce a complete 
range of equipment to receive transmissions from the 
US Defense Department’s Navstar GPS navigation 


@ py a 
The Nadir 10 navigation and mission management 
system for helicopters 1996 
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satellites. These systems can measure position to 
within 10 to 40 m, and the groundspeed of the vehicle 
to within 0.1 m/s. The Sextant Avionique GPS sensors 
use the SPS service (C/A Code: Topstar 100-S and 
RNS 200) or the PPS service (P code: Topstar 100-P) 
and offer many advantages including low weight, low 
power consumption, small size, ARINC 429, RS-422 or 
MIL-STD-1553 modular interface, INS, AHRS or ADIRS 
coupling and high reliability. 

Two versions are offered: the Topstar 100 and the 
RNS 200. The Topstar 100 comprises an antenna anda 
receiver/processor unit and weighs less than 1.5 kg. 

The RNS 200 receiver combines a 10-channe! GPS 
receiver with an Omega/VLF sensor in a standard 
ARINC 2 MCU format. The unit is designed as a modu- 
lar multisensor receiver for integration in a flight man- 
agement system. It automatically calculates the best 
estimated position according to Omega and GPS con- 
stellation status and quality factors and performs con- 
trols to solve the integrity problems of both sensors. 
The RNS 200 can operate in four modes: three- 
dimensional GPS, Omega relative, Omega absolute 
and dead-reckoning. An ARINC 429 interface is 
standard. 


Status 
The Topstar 100-P is in production. The RNS 200 is in 
preproduction for civilian applications. 


Contractor 
Sextant Avionique. 


Stratus and Totem Ring Laser 
Gyros 


Sextant Avionique currently produces two types of Ring 
Laser Gyro (RLG): a three-axis monobloc 14 cm path 
length RLG, called PIXYZ (Stratus), and a 33 cm path 
length RLG (Totem). 

With its three-axis PIXYZ model, Sextant Avionique is 
developing mid-course guidance and control systems 
called Stratus for tactical missiles, anti-ship missiles, 
anti-missile missiles, submunitions dispensers and so 
on, also for helicopters or military aircraft. 

Sextant Avionique’s 33 cm path length RLG is used 
for military stand-alone systems called Totem and iner- 
tial reference systems on Ariane 4 and 5 launch 
vehicles. The Totem demonstrator system for military 
aircraft was bench-tested in 1986 and began flying in 
1987, initially in a Nord 262 and later in a Mirage III air- 
craft. Following these flight evaluation trials Sextant is 
offering the Totem inertial system in the 0.7 n miles/h 
class. 

Transall flight tests have demonstrated 0.5 n mile/h 
performance. 


Status 

Totem is in production. In mid-1988 the Totem system 
was selected for the retrofit of the Transall C-160 
transport aircraft. Totem has also been selected for the 
Indian Air Force MiG-21bis upgrade programme. 


The Topflight avionics suite for training and 


combat aircraft 1995 
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Stratus is in production. The system has been 
selected for the Eurocopter Tiger helicopter. 


Contractor 
Sextant Avionique. 
UPDATED 


Topflight Avionics Suite 


The Topflight avionics suite has been designed for 
basic or advanced training aircraft, as well as for com- 
bat aircraft such as the Mirage F1 or SU-22, either as 
original equipment or for retrofit. It enhances aircraft 
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operational capabilities in a complex environment by 
supporting the pilot in all navigation tasks and in both 
air-to-air and air-to-surface missions. 

Topflight incorporates advanced technologies, such 
as holography, liquid crystal displays, laser gyros, head 
position direction, new-generation computers, GPS, 
digital mapping and voice command. These are 
employed in a helmet-mounted display, a key part of 
the man-machine interface tailored to night mission 
capability; multimode smart head-up display; multifunc- 
tion liquid crystal displays; laser gyro navigation sys- 
tem; digital autopilot, and the Precise Position Service 
(PPS) version of GPS. Topflight is built around a 
modular mission computer and symbol generator. 


The compact design, incorporating smart liquid 
crystal displays, gives Topflight a multiple mounting 
capability and the modular computer provides the per- 
formance levels needed for multirole aircraft. 


Status 
In production for the MiG-AT upgraded avionics 
programme. 


Contractor 
Sextant Avionique. 


Aircraft Piloting Inertial Reference 
Strapdown Sensor 


The Aircraft Piloting Inertial Reference Strapdown 
(APIRS) sensor responds to the demand for low-cost 
inertial measurement units. It replaces conventional 
vertical gyro, directional gyro, rate gyros and acceler- 
ometer packages with one single highly reliable low- 
size lightweight box. Used in conjunction with a static 
magnetometer, APIRS provides, through an ARINC 
429 databus, three-axis attitude, magnetic heading, 
angular rates and acceleration data about the body 
axes of the aircraft for AFCS and EFIS. When interfaced 
with an air data system, it also furnishes inertial baro- 
altitude and inertial vertical speed data. 

APIRS is of modular construction and consists of 
an inertial measurement unit which contains the pri- 
mary sensors and associated electronics, a power 
supply module, an EMI/lightning protection and 
connector module and a harmonisation unit for safe- 
guarding the installation and magnetometer calibration 
data. Growth capability includes GPS and _ higher 
dynamics. 


Specifications 
Dimensions: 289 x 105 x 114 mm 


Weight: <3.5 kg 
Power supply: 28 V DC, <30 W 


Status 
In production. APIRS has been selected by Eurocopter 
for the EC-135 helicopter. 


Contractor 
SFIM Industries. 


Strapdown Heading and Attitude 
Reference Platform 


The Strapdown Heading and Attitude Reference Plat- 
form (SHARP) is a high-accuracy primary navigation 
system specifically for use in helicopters and fixed-wing 
aircraft. It provides outputs for basic auto-stabilisation 
and also for pressure altitude and airspeed indications 
and incorporates a gyro platform and a static magnet- 
ometer. SHARP can also interface with other aircraft 
sensors, including air data, Doppler radar and Navstar 
GPS; low airspeed computation and vertical acceler- 
ation are optional features. SHARP can include a GPS 
receiver with P or C/A code and an analogue synchro 
output. 


SHARP can be aligned within 90 seconds before or 
during flight, on the ground or on board ship. The mag- 
netometer is automatically calibrated in flight in under 
10 minutes. 


Specifications 

Dimensions: 124 x 320 x 148 mm 
Weight: 6 kg 

Power supply: 28 V DC, 30-65 W 
Accuracy: 

(heading) 0.7° 

(pitch and roll) 0.35° 

(free directional mode) 5°/h 


Status 
In production. SHARP has been selected for French 


Navy Super Etendard aircraft. 


Contractor 
SFIM Industries. 


UPDATED 


8900 VOR/ILS 


The Series 8900 is intended for use in military aircraft 
and is available in four combinations of VOR/ILS, 
marker and 30 Hz receiver, housed in a % ATR box or 
in special configuration to suit the application. Each 
covers the ILS/VOR band with 200 channels at 
50 kHz spacing and 40 channels in the glide slope 
receiver. 


Status 

In service on the Mirage 2000 and helicopters such as 
the AS 330 Puma and AS 355 Ecureuil. No longer in 
production. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


NC 12 Airborne Tacan 
Interrogator 


The NC 12 is a very small and lightweight Tacan 
interrogator which fully complies with STANAG 5034, 
the improved MIL-STD-291. It is an all-digital system fit- 
ted with ARINC 429, ARINC 582 or MIL-STD-1553B 
standard outputs. It provides the pilot with digital 
distance and bearing relative to Tacan beacons on 
the NR 13 control box indicator. When it is coupled 
with the additional NR 12 digital/analogue adaptor 
from Thomson-CSF Communications it provides infor- 
mation in an analogue form. The NC 12 interrogator 
can be used either on new aircraft or for retrofit 
applications. 

In air-to-air mode the pilot is supplied with distance to 
another aircraft fitted with similar equipment. A warning 
light indicates the presence of any jamming of the 
bearing and distance information. 

The NC 12 interrogator is also fully adapted to 
advanced radio navigation through the provision of W 
and Z channels for DME-P compatibility. 


Specifications 

Dimensions: 

(NR 13 control box) 144 x 63 x 57 mm 

(NC 12 transmitter/receiver) 318 x 91 x 193.5 mm 
Weight: 

(NR 13 control box) 0.7 kg 

(NC 12 transmitter/receiver) 5.5 kg 

Power supply: 28 V DC, 1.4 A, 40 W 
Transmission power: 350 W 

Frequency: 

(transmit) 1,025-1,150 MHz 

(receive) 962-1,213 MHz 

Number of channels: 126 X channels, 126 Y channels 
Accuracy: 0.1 n miles and 1° 

Altitude: up to 100,000 ft 


Status 

In production for the Mirage 2000 and F1-CT, Super 
Puma, Dauphin, UH-60, CH-47 and Tucano. Selected 
for the Rafale. 


Contractor 
Thomson-CSF Communications. 
UPDATED 


Over-the-Horizon Target 
Designation System 


The Over-The-Horizon Target (OTHT) designation sys- 
tem is designed to detect and locate targets beyond the 
horizon and to transmit the co-ordinates to a coastal 
battery or ship. The complete system consists of 
equipment for acquisition and transmission. 

The ORB-32 panoramic radar detects, locates, ident- 
ifies through the use of IFF data and automatically 
tracks the targets. The ORB-32-03 version for helicop- 
ters contains an antenna with IFF capability in the 
radome and, in the fuselage, a frequency-agile trans- 
ceiver, junction box, radar control unit, scan converter, 
9 in TV scope and a track-while-scan processing unit. 
The IFF option includes an IFF adaptation unit and IFF 
control unit. 


The transmission of data takes place by conventional 
or jam-protected UHF radio over the frequency range 
225-400 MHz. The jam-resistant version consists of a 
TDP-500 Series unit which allows data transmission in 
the frequency-hopping mode at 64 hops/s and gener- 
ates system synchronisation, and an ERM-9000 
transceiver equipped with a frequency-hopping unit. 
The conventional version consists of an MSA-300 
modulator which converts the message into two LF 
tones for the UHF transceiver, and a CDM-6000 which 
receives information in the form of LF tones and con- 
verts them back to digital form. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


TDM-709 Distance Measuring 
Equipment 

The TDM-709, designed on the basis of advanced sig- 
nal processing techniques, is an ARINC 709 DME 
intended primarily for airliners. It operates in frequency 


diversity, enabling it to measure distances simul- 
taneously in relation to five ground stations. 


Status 
In production. In service on Airbus. 


Contractor 
Thomson-CSF Communications. 
UPDATED 


TLS-2000 Integrated Airborne 
Landing System 
The TLS-2000 is a combined MLS/ILS/VOR/Marker 


receiver designed for combat and military transport air- 
craft. It is suitable for new fixed- and rotary-wing military 


aircraft or for retrofitting. The MLS mode combined 
with a precise distance measurement provides full 
approach capability. The receiver includes RNav cap- 
ability and a datalink for differential GPS applications. 

TLS-2000 takes advantage of the latest advanced 
technology in the microwave frequency range to 
combine the functions in a light compact unit. Compati- 
bility with the latest high-performance flight control 
systems, digital indicators and analogue instruments is 
guaranteed by a high-speed digital dual MIL- 
STD-1553B multiplexed bus or ARINC 429 low speed 
and ARINC 727 analogue outputs. 


France—Germany/NAVIGATION AND NAV/ATTACK 


In addition to ensuring very high reliability, the 
design is based on multiprocessor architecture 
with cross-supervision providing a high level of 
integrity. 


Specifications 

Dimensions: 

(receiver) Y%2 ATR short 

(control box) 165.1 x 57.1 x 146 mm 
Weight: i 

(receiver) 4 kg 

(control box) <1 kg 
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Power supply: 28 V DC 
Reliability: >7,000 h MTBF 


Status 
Selected for both versions of Rafale. 


Contractor 
Thomson-CSF Communications. 


UPDATED 


DME/P 400 Dual-Mode Airborne 
Interrogator 


The DME/P 400 airborne unit was developed in 1985 as 
a precision distance-measuring equipment for use with 
the Microwave Landing System (MLS). The DME/P 400 
is based on the Initial Approach Mode (IAM) and Final 
Approach Mode (FAM) of the ground element of MLS 
and combines the conventional DME and DME/P func- 
tions in one unit. The IAM is fully compatible with DME, 
which is important as there may not always be a DME/P 
ground system to complement the airborne precision 
equipment. 

The airborne interrogator switches automatically 
from IAM to FAM and has the same linear broadband 
and narrowband receiver as the MLS ground system. 

The DME/P 400 offers high reliability and continuity 
of service through the use of new technology micro- 
units and solid-state RF power devices. Continuous 
microprocessor fault monitoring and BITE capability 
allow fault detection down to module level. As with the 
MLS ground equipment, the DME/P 400 has high- 
speed signal processing with internal calibration loops 
to eliminate drift effects. 


Contractor 
Alcatel SEL AG. 
UPDATED 


GERMANY 


Globos NRP-6 GPS Satellite 
Navigation Receiver 


The six-channel Globos NRP-6 satellite navigation 
receiver is currently available in two versions for 
receiving the C/A code. Globos M is for ships and Glo- 
bos A for aviation use. Globos A is based on a highly 
dynamic six-channel receiver. The integrated navi- 
gation computer permits storage of up to 264 way- 
points and computes the required waypoint data in 
three dimensions, enabling the GPS receiver to provide 
glide slope data. An 11-step Kalman filter provides sup- 
plementary data for the receiver, safeguarding the 
integrity of the system in the event of satellite 
shadowing. 

The system consists of the core module, antenna 
preamplifier and antenna. 

The core module comprises the power supply, RF, 
signal processing and navigation computer modules 
on two printed circuit boards. 

The GPS antenna is a stripline antenna for surface 
mounting on cylindrical or flat bodies. It is optimised to 
receive the L1 frequency with a bandwidth of 2 MHz. 
The pattern enables satellite acquisition 5° above the 
horizon at any pitch and roll angle below 5°. 

The external preamplifier compensates for antenna 
cable loss, provides additional gain and filters the RF 
signal. 


During periods of signal loss from one or more satel- 
lites the NRP-6 will accept navigation information from 
sensors such as INS, AHRS, ADC, heading or rate 
gyros, barometric altimeter or pitot tube. 

The Globos system is characterised by low weight 
and volume and is suitable for integration with complex 
navigation and radio systems. 


Specifications 

Dimensions: 

(core module) 150 x 104 x 61 mm or 86 x 130 x 76 mm 
(antenna) 120 x 120 x 45 mm 
(preamplifier) 95 x 116 x 35 mm 
Weight: 0.95 kg + 50 g 

Power supply: 10-32 V DC, 15 W 
Accuracy (SEP): 

(3D position) <30 m 

(velocity) <0.1 m/s 

(3D position differential) <4 m 


Status 
Entered production during 1990. 


Contractor 
Alcatel SEL AG. 


UPDATED 


ADF 3500 Receiver 


The ADF 3500 is designed to match with the 3000 
Series of navigation and radio units for operation in a 
wide range of small and medium-sized aircraft and heli- 
copters. The frequency range 190-1,799 kHz is cov- 
ered, plus the maritime distress frequency of 
2,182 kHz. A variable control, with steps of 0.5, 1, 10 or 
100 kHz, facilitates rapid frequency changes. Two fre- 
quencies can be displayed together and frequencies 
can be stored for rapid reselection. A 28 V DC power 
supply is required. 

There are three versions in the ADF 3500 family. The 
ADF 3502 has its own indicator, the 3503 drives stan- 
dard synchro RMls and the 3504 drives sine/cosine 
RMls. A second remote-controller can be used with all 
three variants. 


Status 
Under development. 


Contractor 
Becker Avionic Systems. 
VERIFIED 


Airscout Moving Map 


The Airscout moving map can be used either for VFR or 
as an IFR supplemental system. 

A panel-mounted colour LCD display, with high con- 
trast ratio and optimised viewing angle, is connected to 
an integrated GPS sensor with optional differential GPS 
Capabilities or with interfaces to LORAN, Omega or 
Doppler sensors. It plots the current position on raster 
or vector maps and also allows flight planning and navi- 
gation. Special versions for police, law enforcement or 
EMS services with integrated ground-based control 
and monitor centres are available. 


The system consists of a panel-mounted display, 
panel-mounted CDU, % ATR short LRU and an optional 
GPS antenna. Data is stored on removable solid-state 
cartridges. 


Specifications 

Dimensions: 

(display unit) 165 x 200 x 72 mm 
(control unit) 47.5 x 146 x 127 mm 
(main unit) % ATR short 

Weight: 

(display unit) 1.45 kg 

(control unit) 0.48 kg 

(main unit) 1.95 kg 

Power supply: 28 V DC,1 A 


Contractor 
Becker Avionic Systems. 


VERIFIED 


Automatic Direction-Finder 
System 


The Automatic Direction-Finder (ADF) system operates 
with a sensitive combined sense-loop antenna. As 
well as the normal operating frequency range of 
190 to 1,799.5 kHz, the system also provides the inter- 
national maritime distress frequency of 2,182 kHz. A 
tandem version of the equipment is available and spe- 
cial converters have been designed so that other indi- 
cators can be used in place of the standard manual 
one. 


Contractor 
Becker Avionic Systems. 


VERIFIED 


Nav 2000 Navigation System 


The Nav 2000 is a full IFR navigation system, the basic 
building block of which is the NR 2030 VOR/Loc sys- 
tem which is available with or without a marker receiver. 
The top of the line member of the family is the NR 
2020/40 which can drive a pictorial navigation display. 
DME systems can be fed from both the NR 2020/40 
and NR 2030. The NR 2020/40R is the same as the NR 
2020/40 but is driven by the remote-control unit CU 
2020/40. 


Specifications 

Dimensions: 

(NR 2020/40 and 2030) 47.5 x 146 x 230 mm 
Weight: 

(NR 2020/40) 1.2 kg 

(NR 2030) 1.1 kg 


Status 
In production and service. 


Contractor 
Becker Avionic Systems. 


UPDATED 


Nav 2029 VOR/Loc System 


The Nav 2029 VOR/Loc system comprises the NR 
2029 indicator and is suitable for both VFR and IFR 
flights. DME systems can be fed from the NR 2029 and 
the GM 2000 glide slope/marker indicator can be 
added to provide full ILS capability. 


Specifications 
Dimensions: 146 x 47.5 x 234 mm 
Weight: 1.2 kg 
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Status 
In service but no longer in production. 


Contractor 
Becker Avionic Systems. 
VERIFIED 


3300 Series VHF Navigation 
Systems 


The series 3300 navigation systems have been 
designed for use in fixed- or rotary-wing aircraft, and 
have been certified for high-altitude operation. The 
series includes a variety of VOR/ILS receivers, indi- 
cators, special application converters and a glide slope 
receiver, which can be combined to tailor systems to 
meet the exact requirements of specific installations. 

Interfaces are provided for most types of electro- 
mechanical or electronic HSI, RMI and CDI dsplays. 
The Becker model IN 3300 series 3 in ILS indicators 
with built-in marker beacon receiver and indicator 
lights, or the small 2 in ILS indicator are often used 
when panel space is critical. 

Complete VOR/LOC receiver, VOR/LOC converter 
and glide slope receiver systems are housed in a single 
compact unit, which complies with ARINC standards. 
They do not require the individual control boxes and 
remote receiver units with interconnecting cables, or 
external forced-air cooling, which are typical of older 
navigation receiver designs in this performance class. 

Clear LCD displays, which are easily read in the 
brightest sunlight show both active and standby fre- 
quencies. Dependable optical/electronic friction-free 
controls with excellent tactile feedback, and tempera- 
ture protected microprocessor frequency selection 
with non-volatile memory, are used in the system. 
remote tuning via databus can be provided, and tan- 
dem tuning heads are available for dual cockpit instal- 
lations. Built-in test functions for the displays and for the 
proper operation of the receivers and converters are 
standard features. 

The NR 3300 navigation receivers are certified to the 
stringent requirements of all applicable FAA TSO, LBA, 
ICAO and RTCA specifications. 


Specifications 

Dimensions: 146 x 47.5 x 225 mm (excl clearance for 
connectors and cables) 

Weight: 

(NR 3300-(1)/(3)) 1 kg 
(NR 330-(2)/(4)) 1.2 kg 


Status 
In service. 


Contractor 
Becker Avionic Systems. 
NEW ENTRY 


NR3300 and Indicator 


1996 


IN 3300 Series VOR/LOC/GS 
Indicators 


The IN 3300 series indicators are precision engineered 
instruments which display LOR, localiser and glide 
slope deviation information for en route navigation and 
approaches. 

Either 5, 14 or 28 V lighting is provided and non- 
reflective glass is used to ensure reliable readability 
under all operating conditions. 


NAVIGATION AND NAV/ATTACK/Germany 


The model IN 3300-(10) contains a course selector 
and display, rectilinear VOR/LOC and glide slope 
cross-pointers and warning flags, and a TO-FROM indi- 
cator. The IN-3300-(3) also contains a built-in marker 
beacon receiver and automatically photocell-dimmed 
indicator lamps for airway marker, outer marker and 
inner marker beacon indications. 

IN 3300 series indicators can be combined with 
Becker’s NR 3202 navigation receivers to form a 
dependable, lightweight, easily installed VHF navi- 
gation system. These systems have established an 
enviable record of trouble-free service, even in the hos- 
tile environments of commercial helicopter and military 
aircraft installations. 

The IN 3300 series indicators are approved for oper- 
ation to 50,000 ft, and are certified to the rigorous 
requirements of all applicable FAA and RTCA 
specifications. 


Specifications 

Dimensions: 82.55 x 82.55 x 130 mm (excl clearance 
for connectors and cables) 

Weight: 

(IN 3300-(3)) 850 g 

(IN 330-(10)) 820 g 


Status 
In service. 


Contractor 
Becker Avionic Systems. 
NEW ENTRY 


IN 3360-(2)-B Compact VOR/ 
LOC/GS Indicator 


The IN 3360-(2)-B indicator is a precision engineered 
instrument which displays VOR, Localiser and Glide 
Slope deviation information for en route navigation and 
approaches. 

The indicator contains a course selector and display, 
VOR/LOC and Glide Slope cross-pointers, warning 
flags, and a TO-FROM indicator. It provides all steering 
information needed for IFR flying, and is ideal for use in 
aircraft with limited panel space, or for use as part of an 
“emergency bus’ avionics package for large aircraft. 

The IN 3360-(2)-B indicators are approved for oper- 
ation to 40,000 ft, and are certified to the requirements 
of TSO C52a. 


Specifications 
Dimensions: 60 x 60 x 110 mm 
Weight: 0.40 kg 


Status 
In service. 


Contractor 
Becker Avionic Systems. 
NEW ENTRY 


RM 3300 Series RMI Converters 


The RM 3300 series converters enable Sine/Cosine or 
composite video signals from navigation receivers to be 
used to drive RMI indicators and other display devices 
which require XYZ synchro inputs. 

By varying the circuitry of the internal modules in the 
RM 3300 family, the converters can be used to provide 
inputs for XYZ synchros per ARINC 407, Sin/Cos DC or 
Sin/Cos AC indicators. There is even a model which 
simply functions as a synchro amplifier, to enable low- 
power synchro signals to drive corresponding high- 
power synchros. Matrices, which show the various RM 
3300 models and their capabilities can be found on the 
reverse side of this sheet. 

These converters are approved for installation in 
unpressurised areas of aircraft operating up to 
50,000 ft. There are no altitude restrictions for instal- 
lations in pressurised areas. 


Specifications 

Dimensions: 54 x 139 x 214mm (excl mating 
connector) 

Weight: 0.75 kg 


Status 
In service. 


Contractor 
Becker Avionic Systems. 


NEW ENTRY 


ZG 2 and ZG 3 Homing Systems 


Becker ZG 2 and ZG 3 systems are lightweight, com- 
pact beacon homing receiver/indicators designed pri- 
marily for search and rescue applications in 
conjunction with Emergency Location Transmitters 
(ELTs) located on the surface. Each is built to the same 
general specification, with the exception that the ZG 2 
covers VHF frequencies while the ZG 3 receives on 
UHF. The systems provide left/right indications 
received on preset frequencies independently of the 
aircraft’s normal communications radio system. 

Each can receive on two channels. The emergency 
channel is normally set to 121.5 MHz in the VHF band 
and to 243 MHz in UHF operation. The auxiliary channel 
can be set to +2.5 MHz of the emergency channel in 
VHF and within +5 MHz in UHF. Operational modes are 
A1, A2 and A3. 

The units are housed in single instrument cases suit- 
able for panel mounting in standard cutouts. Receivers 
are of the triple conversion superheterodyne type, with 
high sensitivity. The front panel contains an on/off 
switch with a combined sensitivity level control, a 
channel selector, a signal-received lamp and the left/ 
right indicator. Audio output is provided for the aircraft 
communication system in order that aural indication 
of carrier wave or modulated carrier wave signals may 
be detected in addition to visual indications. Bearing 
accuracy of the visual left/right pointer is 10° at 
full deflection. Normal power requirement is 28 V DC 
but alternative versions working at 12 V DC are also 
available. These are suitable for surface vessels or 
vehicles. 

The systems operate throughout a temperature 
range from —45 to +55°C but the upper limitation may 
be extended to 71°C for a short time. Maximum 
operational altitude is 30,000 ft. 

Becker claims that ground-to-air ranges of 110 to 
150 km can be achieved at search aircraft altitudes of 
10,000 ft and from 280 to 370 km at 30,000 ft altitude 
when used in conjunction with the company’s MR 506 
ELT unit. 


Specifications 
Dimensions: 80 x 80 x 166 mm 
Weight: 1 kg 


Status 
In production and service. 


Contractor 
Becker Avionic Systems. 


VERIFIED 


ZG 360 Homing System 


Becker's ZG 360 homing system is a multichannel 
device covering the VHF band and designed primarily 
to pick up signals from the automatically activated 
emergency location transmitters of crashed aircraft. It 
has secondary functions in the forward liaison and sup- 
ply role and as an emergency navigation aid. It may also 
be used as an additional Guard receiver. 

In standard form, the ZG 360 provides coverage of 
the VHF band from 118 to 136 MHz with 360 channels 
at 50 kHz increments. An optional version offering 720 
channels at 25 kHz spacing is also available. The 
system operates independently of the normal 
communications radio system on the aircraft. 

The ZG 360 system comprises two separate units: a 
receiver section and a homing indicator. Each can be 
panel-mounted, either together or independently if 
cockpit layout so dictates. The indicator’s full deflection 
is adjustable over a 10 to 30° range. 

The antenna system consists of a pair of 50 ohm 
elements, which may be of rod, blade or dipole type as 
appropriate to aircraft performance. 


Specifications 
Dimensions: 

(receiver) 48 x 146 x 235 mm 
(indicator) 83 x 83 x 180 mm 


Weight: 

(receiver) 1.3 kg 

(indicator) 0.3 kg 

Temperature range: -15 to +55°C 
Altitude: up to 45,000 ft 


Status 
In production and service. 


Contractor 
Becker Avionic Systems. 


VERIFIED 


Germany/NAVIGATION AND NAV/ATTACK 


ZVG 2002 VHF Broadband 
Homing Adaptor 


The Becker ZVG 2002 is a homing adaptor, operating in 
conjunction with any airborne VHF/AM transceiver to en- 
able the pilot to home in to a ground or airborne station 
which is transmitting on the selected channel. A panel- 
mounted device functioning as a normal command 
instrument with a range approximately the same as the 
associated transceiver, it covers the frequency range 
118 to 135.975 MHz with a bearing accuracy of 20°. 
The ZVG 2002 may also be adapted to operate in the 
UHF range of 200 to 300 MHz in sections of 20 MHz. 
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Specifications 
Dimensions: 82.55 x 82.55 x 96 mm 
Weight: 0.45 kg 


Status 
In production and service. 


Contractor 
Becker Avionic Systems. 


VERIFIED 


ASN-22 Combined GPS/ 
GLONASS Receiver Card 


The ASN-22 is a navigation sensor that simultaneously 
combines 12 GPS-channels (all satellites in view) and 
six GLONASS-channels with future growth potential to 
12 GLONASS-channels. 

The GPS/GLONASS engine card will be available for 
airborne en route and terminal navigation applications, 
but also for car, truck, rail and sea applications. 

The combined GPS/GLONASS receiver takes 
advantage of the higher accuracy of the GLONASS sig- 
nal (horizontal 30 m) as compared to the civil GPS 
signal with selective availability (horizontal 100 m). 

The ASN-22 fulfils all aviation requirements on accu- 
racy and integrity, including differential corrections, 
code/phase filtering and receiver autonomous integrity 
monitoring (RAIM). 

The ASN-22 has a built-in capacity for precision 
approach applications as it can process DGPS and 
DGLONASS corrections and thus provides the required 
accuracy. 

Engineering and development of the ASN-22 is per- 
formed by DASA and RIRT; production in Russia will be 
by DAVIA. DAVIA will provide full product support for 
the ASN-22. 


Specifications 

Number of channels: 12 GPS, 6 GLONASS future 
growth to 12 GLONASS 

Operating frequency: 

(GPS) C/A code 1,575.42 MHz (L1) 

(GLONASS) C/A code 1,602-1,616 MHz (L1) 
Navigation outputs: position, velocity, time 
Navigation modes: 

GPS only 

GLONASS only 
GPS/GLONASS_ combined 
command) 


(selected by external 


Performance characteristics: 

(accuracy (95%) at normal manoeuvres) 

(GPS (SA off)) 25 m horizontal/35 m vertical 
(GLONASS) 30 m horizontal/40 m vertical 
(GPS/GLONASS (GPS: SA, off)) 20 m horizontal/25 m 
vertical 

(DGPS/DGLONASS) 3 m horizontal/5 m vertical 
Time: 200 ns 

TTFF: <90s 

Max dynamics: 800 kts ground speed, 4 g acceleration 


Electrical characteristics: 

Power supply: 5 V DC, +15 V DC 

Power consumption: <7.5 W 
Antenna/preamplifier: ARINC 743A 
Interfaces: 1 parallel/2 serial (RS-232/RS-422) 


Dimensions and weight: 
Height: 160 mm 
Width: 125 mm 
Weight: <0.4 kg 


Status 
In development. The product will be available in the 
third quarter of 1996. 


Contractors 
Daimler-Benz Aerospace AG. 
DASA. 
RIRT. 
DAVIA. 
NEW ENTRY 


DKG Cockpit Map Displays 


The DKG is a cockpit map display for helicopters. The 
map display is controlled by the navigation system which 
shifts, zooms and rotates the map according to the flight 
motion. The equipment software offers full command 
and control functionality. The map data is stored in semi- 
conductor memory. A sortie-related map can be trans- 
ferred from the ground-based planning system to the 
airborne system by means of a solid-state mission data 
transfer system. The DKG features a 68020 CPU witha 
512 x 512 pixels 50 Hz interlaced display, external 
semiconductor 8 Mbytes exchangeable memory, inde- 
pendent access to two displays and MIL-STD-1553B 
bus interconnection to the navigation system. 

The DKG 3 is a low-cost electronic map display for 
helicopters and fixed-wing aircraft. It replaces the tra- 
ditional knee-board and paper maps with a fully elec- 
tronic multicoloured movable map with additional 
mission-related information. Position is continuously 
tracked on the selected map without page breaks by 
means of a GPS-based navigation component. 


Contractors 
Daimler-Benz Aerospace AG. 
Dornier GmbH. 
UPDATED 


Helicopter Electronic Map Display 
System 


Dornier has received a contract from the German Pro- 
curement Agency to develop a digital map display sys- 
tem for the PAH-2 anti-tank helicopter. The digital map 
display consists of a highly integrated processing unit 
for image generation and a mass memory unit for map 
data storage. The maps are displayed with graphical 
overlays to represent navigation and tactical infor- 
mation on high-resolution colour monitors. The advan- 
tage of this system is that all map-based information 
can be displayed in an endless and continuous form 
directly tied to the helicopter flight path. 

The digital map data is derived from paper maps and 
aerial or satellite photography; a laser scanner is used 
for digitisation of the source material. The data sets are 
subdivided into files for storage in the mass memory 
and for endless display in the glass cockpit. The dis- 
played information can be laterally moved and rotated. 
A continuous zoom facility is available for detail 
enlargement. For display of flight and planning data 
various graphical symbols representing position, flight 
path, wind direction and so on, are available. Other 
information such as groundspeed and altitude can be 
displayed by means of numeric symbols. 

The system can also be employed for graphical com- 
munication, relaying flight events directly to the ground 
operator. Using manual controls the pilot places a sym- 
bol on the map which, via datalink, is transferred to the 
map in the ground station. In the reverse direction the 
onboard map display system can receive and display 
information from the ground station. 

For future applications the digital map display sys- 
tem will include special obstacle and relief map data to 
aid helicopter operations at night and under adverse 
weather conditions. 


Status 
Under development for the Eurocopter PAH-2 Tiger 
helicopter. 


Contractors 
Daimler-Benz Aerospace AG. 
Dornier GmbH. 


UPDATED 


Fibre Optic Rate Sensors 


Litef’s family of miniature Fibre Optic Rate Sensors 
(UFORS) is designed to meet the most demanding 
requirements in a wide range of air, land and sea appli- 
cations. LFORS provide completely error compensated 
angular rate outputs via a standard serial interface. Free 
from the effects of gravity-induced errors and with no 
moving parts, the sensors are virtually insensitive to 
shock and vibration. They offer extremely high reliabil- 
ity, without the need for periodic maintenance. 

The key features of the uFORS family are output of 
completely error compensated angular rates, standard 
digital interface and optional analogue interface, flex- 
ible interface characteristics with selectable angular 
rate and incremental output mode, 16-bit or 24-bit word 
length data rate and resolution, short initialisation time, 
comprehensive BIT and continuous status reporting, 
high reliability and small volume, low weight and low 
power consumption. 


Specifications 

Dimensions: 100 cm? 

Weight: 0.15 kg 

Power supply: 5 V DC, 2 W 
Measurement range: +1,000°/s 
Reliability: 10,000 h MTBF 


Status 
In production. 


Contractor 
LITEF GmbH. 


Inertial Measurement Unit for 
Eurofighter 2000 


The Inertial Measurement Unit (IMU) is part of the 
Eurofighter 2000 quadruplex fly-by-wire flight control 


system. It has a strapdown design and is housed in a 
single box which is internally separated into four 
channels. 

Measurement of aircraft body angular rates and lin- 
ear accelerations and calculation of attitude and 
heading angles are accomplished by the IMU. It per- 
forms autonomous heading alignment at system start 
up. To provide damping of air data disturbances 
and to provide a back-up source of air data, the 
IMU computes angle of attack, sideslip, TAS and alti- 
tude data based on inertial measurement and aug- 
mented by signals from the air data sensors, when 
available. 

The IMU contains four dual-axis dynamically tuned 
LITEF gyroscopes and eight single-axis LITEF pendu- 
lum accelerometers mounted in a skewed-axis orien- 
tation. This combination of accelerometers and 
gyroscopes is about half the number of sensors used in 
conventional systems architecture and therefore 
represents a considerable weight saving. 
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Status 
Under development for the Eurofighter 2000. 


Contractor 
LITEF GmbH. 


LCR-88 Attitude and Heading 
Reference System 


The LCR-88 is astrapdown Attitude and Heading Refer- 
ence System (AHRS) specifically designed to meet the 
requirements of the commuter and general aviation 
market. A version with increased angular rate cap- 
ability, designated LCR-88A, is available for appli- 
cations in trainer aircraft. It contains a pair of two 
degrees-of-freedom dry-tuned gyros and three linear 
accelerometers. The design is based on LITEF’s 
reliability proven LTR-81 ARINC 705 AHRS. The system 
operates with 28 V DC power. Several configurations 
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are available to meet the interface requirements for 
integration into the available avionics packages on the 
market. 


Specifications 

Dimensions: 388 x 124 x 194 mm 
Weight: 6.3 kg 

Power supply: 28 V DC, 85 W 
Reliability: >7,000 h MTBF 


Status 

In production for business jets, turboprops, commuter 
aircraft and helicopters. The LCR-88A has been selec- 
ted by Pilatus as the standard AHRS for the PC-9 turbo- 
trainer and by Aero Vodochody for the L-59. The 
LCR-88M has been selected for the German Air Force 
C-160 Transall. 


Contractor 
LITEF GmbH. 


The LCR-88A AHRS has been selected as standard for the Pilatus PC-9 


LCR-92 LAHRS Attitude and 
Heading Reference System 


The LCR-92 is an extremely small and light strapdown 
reference system using LITEF fibre optic gyros. It pro- 
vides pitch, roll, magnetic heading information and 
angular rates around the aircraft body axes, replacing 
conventional vertical/directional gyro installations in 
one single box. 

The system features full compatibility with modern 
digital cockpit instruments with an ARINC 429 databus. 
Analogue outputs for use with conventional mechanical 
indicators are available as an option. 


Specifications 

Dimensions: 278 x 102 x 128 mm 
Weight: 2.1 kg 

Power supply: 28 V DC, <25 W 
Accuracy (16): (heading) 2° 
Reliability: >5,000 h MTBF 


Status 
FAA certification obtained. Now in series production. 


Contractor 
LITEF GmbH. 
UPDATED 


LKS-91 Gyro Stabilisation System 


The LKS-91 gyro stabilisation system is an accurate, 
robust and reliable stabilisation system. A two degrees- 
of-freedom dry-tuned gyro, miniaturised digital elec- 
tronics and mechanical mounting are combined into a 
compact unit. Typical applications are for use as an 
angle or turn rate sensor for the stabilisation of anten- 
nas, periscopes and other items fitted to vehicles. The 
LKS-91 can also be integrated in north-seeking and 
assorted measuring systems. 


Specifications 

Dimensions: 65 x 78 mm diameter 
Weight: 0.42 kg 

Power supply: +15 V AC, 5 V DC 
Reliability: >15,000 h MTBF 


Status 
In series production. 


Contractor 
LITEF GmbH. 


KG10 Map Display for Helicopters 
and Fixed-Wing Aircraft 


The KG10 stowable system has been developed to 
ease crew workload in all-weather helicopter oper- 
ations, particularly at low level. It is also suitable for 
fixed-wing aircraft fitted with a source of navigation 
data. A notable feature of the KG10 is that it can use 
standard maps in a prepared or unprepared way. Pre- 
pared maps are mounted in map carriers, unprepared 
maps can be folded as convenient and clamped 
between the edge frames of the display area. Navi- 
gation information for the system can be taken from a 
variety of sources in the aircraft such as Doppler or GPS 
and is converted into signals to energise X and Y light 
spot drive motors by means of a microprocessor in the 
display unit. All electronics, including the microproces- 
sor, are carried on a single circuit board in the display 
unit, adjacent to a control/display panel. Power sup- 
plies, navigation information and built-in test equipment 
signals are fed to the unit by a cable from the aircraft’s 
navigation computer. 

The KG10 is used in a wide variety of multifunction 
applications. In addition to day or night nap of the earth 
navigation, it serves as a tactical targeting display sub- 
system of the datalink, a recovery/rescue display for 
direction-finding location systems, pictorial airborne 
reprogrammer of waypoints and a preflight waypoint 
confirmation visual display. It can also serve as a 


situation awareness device for airborne command and 
control, combat troops or mission specialists operating 
outside the flight deck or cockpit. 

The map area is illuminated by filtered 
compatible with night vision goggles. 


light 


Specifications 

Dimensions: 365 x 250 x 45 mm 

Weight: 2.5 kg 

Power supply: 28 V DC, <20 W 

Map display area: 200 x 200 mm 

Position display: light spot 

Chart scales: 1:50,000, 1:100,000, 1:250,000, 
1:500,000, 1:1,000,000 

Navigation computer interface: ARINC 575 


Status 

In production. Selected for German Air Force C-160 
Transall transport aircraft and UH-1 search and rescue 
helicopters and German Army BO 105 scout and 
PAH-2 scout/attack helicopters. Also selected by 
the Belgian and Italian Armed forces, the Royal 
Netherlands Air Force and the US Army and Special 
Operations Forces. 


Contractor 
Teldix GmbH. 


VERIFIED 


The Teldix KG10 portable map display unit in a 
German Army UH-1D helicopter 


ARC-610A Automatic 
Direction-Finder 


The all-solid-state modular construction ARC-610A 
automatic direction-finder covers the frequency range 
190 to 1,700 kHz in steps of 0.5 kHz to indicate on an 
LED display the direction of a ground beacon. It has ten 
preset channels and includes self-test. The system 
consists of a receiver and a controller. 


Specifications 

Dimensions: 

(receiver) 288 x 60.5 x 200 mm 
(controller) 146 x 66 x 146 mm 
Weight: 

(receiver) 5 kg 

(controller) 1 kg 

Power supply: 27.5 V DC, 2A 
Bearing accuracy: +2° excluding quadrantal error 
Temperature range: —55 to +55°C 
Altitude: up to 70,000 ft 


Contractor 
Hindustan Aeronautics Ltd. 


ARC 1610A Automatic Direction- 
Finder 


The ARC 1610A Automatic Direction-Finder provides 
bearing information of the known ground beacons 
operating in medium frequency along with code recep- 
tion to identify the selected ground beacons. 

The ADF system ARC 1610A is a compact light- 
weight system which provides accurate, stable bearing 
information with a high degree of reliability and main- 
tainability using hybrid technology. The system is 
compatible with ARINC 570. 


Specifications 

Frequency range: 190-1,700 KHz 
Frequency indicator: LED display 
Modes of operation: ADF and ANT 
Bearing accuracy: +2° 

Hunting: +2° 

Bearing resolution: 6 s 

Power input: 27.5 V DC, 2A 
Preset channels: 10 

Audio output: 100 mW across 600 2 
Dimensions: 

(receiver) 250 x 195 x 90 mm 
(controller) 163 x 14.6 x 66 mm 
Weight: 

(receiver) 4 kg 

(controller) 1 kg 


Contractor 
Hindustan Aeronautics Ltd. 


NEW ENTRY 


ADS - Automatic Dependent 
Surveillance 


Led by the UK CAA National Air Traffic Services 
(NATS), the ADS Europe consortium is investigating the 
applications and benefits of using satellite communi- 
cations systems to meet the anticipated doubling of air 
traffic by the turn of the century. Through more accu- 
rate monitoring and control of aircraft position, ADS will 
enhance safety standards while increasing airspace 
Capacity by reducing the separation needed between 
aircraft. 

Using the Racal Avionics ADS (Automatic Depen- 
dent Surveillance) whilst operating in an ICAO 
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The Hindustan Aeronautics ARC 1610A automatic direction-finder 


SSMR II Marker Beacon Receiver 


The SSMR II solid-state marker beacon receiver is a 
fixed-frequency radio receiver which processes 
amplitude-modulated 75 MHz marker beacon signals 
into voltages for operating the indicator lamp provided 
in the cockpit and providing an aural warning. The sys- 
tem does not differentiate between the three beacon 
frequencies 400 Hz, 1,300 Hz and 3,000 Hz and the vis- 
ual and aural indications remain the same for all three 
frequencies. The system consists of a receiver and the 
antenna which is a part of the aircraft. 


Specifications 
Power supply: 22-31 V DC, 10 mA 
Frequency: 75 MHz +70 kHz 


Status 
In service on Indian Air Force MiG aircraft. 


Contractor 
Hindustan Aeronautics Ltd. 


UHS 190A UHF Homing System 


The UHS 190A UHF homing system for fixed-wing air- 
craft and helicopters is used in conjunction with the nor- 
mal communications transceiver for locating ground 


INTERNATIONAL 


(International Civil Aviation Organisation) Aeronautical 
Telecommunications Network (ATN) FANS (Future Air 
Navigation System) standard environment, the UK CAA 
plans to introduce an ADS system to cover North 
Atlantic airspace in the late 1990s. 


Status 

In the latest trial, Racal’s ADS equipment supported 
the full complement of ARINC 735 ADS message 
sets using ATN communication protocols and 
responded to ‘contracts’ established. During the 
flight the aircraft were required to supply different 
sets of data at differing rates independently to the 
two ground stations. Data intervals ranged from 5 
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transmitters and personal rescue beacons. It operates 
in the frequency range 225 to 399.975 MHz with two 
UHF antennas. The system provides an accuracy of +5° 
for homing. The system has the capability to drive two 
homing indicators. 

The UHS 190A consists of a UHF homing adaptor for 
receiving input signals from the two UHF antennas, 
homing controller for processing the ADF audio signal 
from the V/UHF communication set and a homing indi- 
cator for indicating the relative bearing of the ground 
station. 


Specifications 

Dimensions: 

(adaptor) 146 x 98 x 32 mm 
(controller) 146 x 51 x 105 mm 
(indicator) 10 x 100 x 50 mm 
Weight: 

(adaptor) 0.3 kg 

(controller) 0.55 kg 

(indicator) 0.45 kg 

Power supply: 22-31 V DC 


Status 
The UHS 190A is fitted on Indian Navy Sea King, 
Chetak, II-38 and Dornier aircraft. 


Contractor 
Hindustan Aeronautics Ltd. 


minutes en route to 1% minutes in the approach to 
landing. 

The ADS Europe consortium, partly funded by the 
EU, includes Racal Avionics and other British, French 
and Dutch companies from the regulatory, avionics and 
telecommunications sectors. The ADS Europe project 
is the first ADS trial using live aircraft and using proto- 
cols compatible with the future ICAO ATN. It is also the 
first use of Data-3, which is fundamental to ATN, as the 
satellite communications medium. 


Contractor 
ADS Europe Consortium. 
NEW ENTRY 


400 


Automatic Dependent 
Surveillance Systems for 
Helicopter Use 


Kongsberg Gruppen AS has selected Racal Avionics 
Ltd as ateam member to develop and produce a com- 
prehensive Automatic Dependent Surveillance (ADS) 
system for helicopters, which meets the ICAO direc- 
tives for ADS. 

The system, which comprises an ADS Unit and an 
Inmarsat Aero ‘L’ Class 1 Low Gain system (SDU and 
HPA), provides the real-time performance necessary to 
support the integrity requirements of Air Traffic 
Services now and in the future. 

The system supports packet data services at data 
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rates up to 1,200 bps. Data-3 (ATN, X-25) services are 
supported via the worldwide Inmarsat satellite 
constellation. 

The Data-3 communication protocols will support the 
following: Air Traffic Control services (ATC); Aeronaut- 
ical Operational Control (AOC); and Health and Usage 
Monitoring (HUMS) data transfer. 

Features include: miniaturisation for helicopter use; 
automatic log-on to Inmarsat system and automatic 
transport connection to ATC centre; selectable report- 
ing intervals; Communication Management Unit (CMU) 
functionality; and global addressing. 

A development of the ADS system called M-ADS 
(Modified-Automatic Dependent Surveillance) is being 
evaluated for use on helicopters in the North Sea by 


Kongsberg Gruppen AS and the Norwegian CAA. Trials 
are being conducted on a Sikorsky S-61N helicopter fit- 
ted with a Satellite Communication Unit (SCU) and a 
M-ADS Unit. The SCU connects to Air Traffic Services 
via geostationary satellites (Inmarsat-3). 


Status 
Development. 


Contractors 
Kongsberg Gruppen AS. 


Racal Avionics Ltd. 


NEW ENTRY 


Euronav GPS System 


Magnavox has completed a co-operative development 
called Euronav with SEL of Germany, Elmer of Italy and 
others. 

Euronav is a full military, multipurpose, five-channel 
dual L1 and L2 frequency GPS receiver/processor unit 
designed for high-dynamics military aircraft. It is con- 
siderably smaller than the standard US equipment and 
is designed to the same performance specifications. 

Magnavox announced the new Euronav GPS system 
in 1986 and claims that it represents a new generation, 
as well as anew concept, in high-precision military GPS 
receivers. The Euronav receiver incorporates numer- 
ous technical advances over other military GPS 
receivers currently available. Due to its small size and 
weight, reduced power consumption and advanced 


performance characteristics, the Euronav system will 
be able to fill many operational and navigational needs 
that cannot be satisfied by earlier systems. The Euronav 
equipment is designed with only four plug-in printed cir- 
cuit boards, a substantial simplification compared to 
other military quality GPS receivers. Euronav meets 
SS-US-200 and NATO specifications. 

Each partner in the Euronav project has the option to 
manufacture the jointly designed hardware locally or to 
purchase equipment from Magnavox. The common 
design enables the members of the consortium to offer 
the most cost-effective GPS product tailored to their 
respective customers’ needs, whether for air, ship or 
ground application. 


Specifications 
Dimensions: 91.4 x 193 x 320 mm 


Weight: 5.67 kg 
Power supply: 115 V AC, 360-400 Hz, 40 W 


Status 

Initial deliveries began in early 1987. In October 1988 
the Euronav GPS receiver started trials on a Saab 340 
aircraft. It has been selected for the Italian Navy EH 101 
helicopter and has already been fitted and tested on 
prototype PP2. 


Contractors 
Magnavox Government & Electronics Industrial 
Company. 
Alcatel SEL AG. 
Elmer SpA. 
UPDATED 


CMA-3012/3212 GPS Sensor 
Units 


The CMA-3012 and CMA-3212 are designed for certifi- 
cation under anticipated new rules which will allow the 
use of GPS as a sole means of navigation. Key charac- 
teristics for this application include 12 receive chan- 
nels, all of which can be used for continuous satellite 
tracking and any two of which are assignable as GPS 
integrity channels; comprehensive end-to-end receiver 
BITE; carrier phase tracking; differential GPS input and 
growth provisions for GPS/GLONASS. 

The CMA-3012 and CMA-3212 conform to ARINC 
743 and 429-12, DO-160C, 178B and 208, TSO C129 
and MIL-STD-810. Inputs consist of eight ARINC 429 
and an RS-232. Outputs consist of three ARINC 429, 
three 1 Khz time marks and RS-232 and 28V valid 
discrete. 


Specifications 

Dimensions: 

(CMA-3012) 66 x 220 x 240 mm 
(CMA-3212) 199.6 x 57.1 x 388.6 mm 
Weight: 

(CMA-3012) 3.2 kg 

(CMA-3212) 3.6 kg 

Power supply: 18-36 V DC, 20 W (max) 
Frequency: 1,575.42 MHz, C/A code 
Accuracy (95%): 

24 m (horizontal) 

30 m (vertical) 

0.3 kts (velocity) 

Reliability: 40,000 h MTBF 


Status 

TSO-C129 B1/C1 was received in mid-1995, and 
SCAT | implementation will be completed in mid-1996. 
The system has been certified for Primary Means oper- 
ation to FAA N8110.57. Ground preflight software 
(SureFlight) is also available. 


Contractors 
Canadian Marconi Company. 
Honeywell Business & Commuter Aviation Systems. 


UPDATED 


Global Navigation Satellite Sensor 
Unit 


Honeywell and Canadian Marconi Company are collab- 
orating in the production of the Global Navigation Satel- 
lite Sensor Unit (GNSSU). The 12-channel GNSSU 
tracks all GPS satellites in view to provide better than 
25m position accuracies. It offers sensor compu- 
tational errors of no more than 1.5 m, receiver auton- 
omous integrity monitor and ARINC 743 design. The 
GNSSU provides accurate worldwide oceanic, en route 
and approach navigation, simplified pilot interface, 
time and position for automatic dependent surveillance 
and inertial reference system integration. 

Increased capabilities result from combining the 
GNSS data in an 18-state Kalman filter inside the laser 
IRU. With this, the inertial error of 2n miles/h is 
bounded by the accurate GNSS satellite measure- 
ments. There is continued system accuracy during 


periods of less than four satellites and continued integ- 
rity with less than five satellites. The high-frequency 
inertial sensor measurements integrated with the high- 
accuracy GNSS measurements provide the optimum 
navigation solution. The GNSS integration in the IRS 
eliminates the possibility of an added 25 m track error 
that could occur with blending of GNSS and IRS in the 
FMS. The GNS/IRS is designed to enable calibration of 
the inertial sensors after sole source GNSS 
certification. 


Specifications 

Dimensions: 63.5 x 215.9 x 241.3 mm 
Weight: 3.18 kg 

Accuracy: 

(position) 25 m 

(velocity) 1 kt 

(time) 2 ms 

Reliability: 55,000 h MTBF predicted 


Status 

The GNSSU has been selected as the standard option 
on the Boeing 777. It was TSO’d by the FAA in January 
1994. Southwest Airlines has ordered the GNSSU for 
the 63 Boeing 737-700 aircraft which are on order with 
options for a further 63. First deliveries of the aircraft, 
equipped with the GNSSU, are scheduled for 1997. 


Contractors 
Honeywell Inc Business & Commuter Aviation Systems. 
Canadian Marconi Company. 


Satellite-Based Navigation and 
Landing Systems 


Daimler-Benz Aerospace and Collins Commercial 
Avionics are developing a family of navigation and land- 
ing systems for civil aviation, based primarily on satel- 
lite navigation. It comprises airborne components and 
differential GPS ground stations. 

The aircraft equipment contains a GPS or a com- 
bined GPS/GLONASS receiver module. The function- 
ality of an ARINC 743A receiver is expanded by the 
addition of navigation integration through Kalman fil- 
tering and navigation management functions. Several 


types of equipment comprise the family, depending on 
the required implementation capability. This includes 
area navigation, non-precision approach, precision 
approach down to Cat Il limits, flight management func- 
tions and the capability to use wide and local area aug- 
mentation systems. Depending on the functional 
configuration, the housing will vary between two and 
three MCU. All software is written in Ada according to 
DO-178B. 

Application areas are in the air transport and regional 
aircraft markets, as well as for helicopters and general 
aviation. Existing navigation equipment, such as VOR/ 
DME, ADC and AHRS can be interfaced via ARINC 429 


or analogue inputs. The system will be operated via an 
external CDU or a digital map display. 


Status 
Under development. Flight trials were carried out in 
1992-1994. First deliveries were scheduled for 1995. 


Contractors 

Collins Commercial Avionics. 
Daimler-Benz Aerospace AG. 
NFG Systems GmbH. 


UPDATED 


TERPROM Digital Terrain System 


As an enhancement to the present F-16 data transfer 
equipment, Fairchild has integrated British Aerospace 
(TERPROM) Digital Terrain System (DTS) algorithms 
with a cartridge mass memory and a high-performance 
processor to provide a complete DTS capability con- 
tained within the form factor of the original Data Trans- 
fer Cartridge (DTC). The cockpit resident, intelligent 
Data Transfer Unit (DTU) remains unmodified, resulting 
in a straightforward retrofit or insertion into existing 
platforms. 

The new cartridge, known as the Mega Data Transfer 
Cartridge with Processor (MDTC/P), performs all exist- 
ing data transfer functions of mission data loading and 
in-flight data recording on a non-interfering basis, while 
concurrently running DTS algorithms. The cartridge 
interface has been preserved to ensure compatibility 
with existing ground support equipment and mission 
planning systems. Original DTC and MDTC/P 
cartridges can be interchanged on aircraft without 
affecting normal data transfer operations. 

The British Aerospace TERPROM terrain correlation 
algorithm has been refined over a period of 10 years 
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and has been successfully flight tested on F-16 aircraft, 
as well as on other aircraft platforms and configurations 
operating with various primary navigation systems. It is 
able to locate the aircraft precisely with the respect to 
its terrain database under adverse weather conditions, 
providing stealthy, all-weather, night operations. Spe- 
cific TERPROM DTS functions comprise: navigation 
(30m CEP); ground proximity warning; obstacle 
warning; passive ranging; and passive terrain-following. 

The MDTC/P hosts the Digital Terrain Elevation Data 
(DTED) database in a non-volatile solid-state mass 
memory array. This memory was developed and quali- 
fied as part of an ongoing advanced memory system 
development. It is being employed on multiple severe 
environment military platforms and requires no special 
conditions for operation or application. Present mem- 
ory includes DTED coverage for the complete range of 
the F-16, resulting ina 40 Mbyte memory resident in an 
array of advanced high-density multichip modules. 

As a result of its significant contribution to flight 
safety and operational effectiveness, the TERPROM/ 
MDTC/P/DTC combination has also been selected by 
the UK MoD for the RAF Jaguar and is under consider- 
ation for several other platforms. 
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Specifications 

Dimensions: 

(DTU) 178 x 127 x 113 mm 

(MDTC/P) 191 x 119 x 16 mm 

Weight: 

(DTU) 3 kg 

(MDTGC/P) 1.6 kg 

Power supply: 115 V AC, single phase, 400 Hz, 32 W 
(max) 

Cartridge data capacity: 40 Mbytes, growth to 1 Gbyte 
Interface: dual-redundant MIL-STD-1553B 
Environmental: MIL-E-5400 Class 2 

Reliability: 5,000 h MTBF predicted 


Contractors 
Fairchild Defense OSC. 
British Aerospace (Systems & Equipment) Ltd. 


UPDATED 


Timearc 6 Navigation 
Management System 


The Timearc 6 GPS navigation management system is 
a joint venture by Flight Components and Alcatel SEL. It 
provides accurate position information from an 
advanced six-channel GPS receiver designed with the 
latest technology for military and commercial appli- 
cations. The Jeppesen NavData card contains infor- 
mation on all airports, VORs, NDBs and intersections in 
Europe or North America. The three-line 16-character 
LED alphanumeric display, which is extra bright and 
adjustable in intensity, is easy to read and is equipped 
with a left/right cursor indexer. 

The Timearc 6 uses 21 GPS satellites for position cal- 
culation and navigation and provides worldwide con- 
tinuous and precise navigation data, offering operation 
under dynamic conditions up to 10 g, time to first fix of 
less than one minute and optional precise position data 
with differential GPS. 


Specifications 

Dimensions: 66 x 146 x 177 mm 

Weight: 1.37 kg 

Power supply: 10-40 V DC, 0.26 A at 28 V 
Temperature range: —20 to +55°C 
Altitude: up to 35,000 ft 


D-Map Digital Moving Map 
System 


Designed for a two-seater cockpit, Elbit’s Digital Mov- 
ing Map system (D-Map) single or twin map generators 
are capable of producing numerous types of images 
presented on a Multifunction Colour Display (MFCD). 
Various map modes and features are controlled by keys 
integrated as part of the display. The system also fea- 
tures a Mass Storage Device (MSD) for storing data- 
bases such as a 300 x 300 km map in three different 
scales, obstacle overlay and library. The powerful 
graphic unit can draw raster and vector maps 
simultaneously. 

Using a pointing device switch, the pilot can prepare 
and display his emergency flight plan in seconds. Work- 
ing at a ground station, it is possible to plan an entire 
mission in advance, incorporating tactical mission data, 
flight plan, obstacles and communication data. The 
accumulated data is subsequently downloaded to the 
MSD or directly to the Map Display Generator (MDG) 
via serial communication channels. The end result is a 
significant increase in flight safety and reduction in pilot 
workload. 

The system is capable of operating in two major dis- 
play modes: as a digitised map display or aerial photo- 
graphs, in which a digitised paper map in a range of 
linear scales from 1:50,000 to 1:2 million is displayed, 
or as a digital map display in which the display is a 
pseudo two-dimensional terrain model consisting of 


The Timearc 6 GPS navigation management system showing (left to right) the core module, (rear) the 


antenna with preamplifier, (front) the Jeppesen NavData card and the control and display unit 


Accuracy - 3D position (95%): 

(SPS not degraded) 51 m 

(SPS with selective availability) 174 m 
(DGPS without selective availability) 10 m 
(DGPS with selective availability) 20 m 


ISRAEL 


coloured altitude planes and vector type ground fea- 
tures calculated from a digital terrain elevation 
database. 

The image presented on the MFCD is clear, crisp and 
easily interpreted. The system also offers the user tools 
such as zoom, heading up, scale and freeze for map 
manipulation. The online computing power of the MDG 
can calculate the line of sight between any given 
positions or point altitudes for threat coverage or safety 
corridors for routes and approaches. 


Specifications 

Dimensions: 

(MMDG) 137 x 198 x 472 mm 
(MFCD) 216 x 216 x 400 mm 

(MSD) 225 x 140 x 303 mm 

Weight: 

(MMDG) 10 kg 

(MFCD) 11 kg 

(MSD) 6 kg 

Transmits: flight plans prepared on maps 
Video: 

(RS-170) R, G, B 

(RS-422) serial channel 

(RS-232) obstacles database update 
Options: 1553 MUX BUS NVG-HUD 


Status 
D-Map has been selected by Rega, a prominent air 
ambulance service, for the A 109 EMS helicopter and 


1995 


Contractors 
Alcatel SEL AG. 
Flight Components. 


1996 


The Elbit D-Map digital map display 


has already been selected by the Israeli Air Force 
for the CH-53 helicopter modernisation programme. 
Also selected for the V-22 Osprey. EFW Inc, an Elbit 
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subsidiary in the USA, will act as prime contractor in the 
contract. 


Contractor 
Elbit Ltd. 


UPDATED 


Flightsight Rangeless AACMI 


Flightsight is a rangeless Autonomous Air Combat 
Manoeuvring Instrumentation (AACMI) system that pro- 
vides in-flight recording for highly effective comprehen- 
sive post-mission debriefing and analysis. It can be 
installed in a wide range of fighter aircraft without any 
expensive modifications. 

Flightsight is an autonomous integral system con- 
nected to the aircraft avionics that gathers information 
into standard storage devices. The system offers 
debriefing capability with no geographical limitations. 
Navigation data from the aircraft arrives from the INS 
and GPS, giving exact position and performance infor- 
mation. The digital data is downloaded to the debrief- 
ing computer, together with other aircraft data. The 
computer can give an online display from its disks. 

Flightsight provides a comprehensive review of the 
mission. It can be installed permanently either separ- 
ately or as part of an aircraft upgrade. It does not use a 
missile pod and thus can be used in actual operational 
missions, in addition to training exercises. Voice and 
video are synchronised with the situation display. 
Flightsight interfaces with any existing avionics system 
based on a MIL-STD-1553 databus, and uses existing 
data from the navigation radar, EW and stores manage- 
ment systems. 


Contractor 
Elbit Ltd. 


UPDATED 


Halo Advanced Helicopter 
Avionics 


Halo is an integrated suite of avionics tailored for attack 
helicopters. The suite largely comprises Elbit’s own sys- 
tems being developed for the Israeli Air Force. Included 
are a head-up display projected on to night vision gog- 
gles, precision navigation system and an extensive 
database which permit the pilot to fly at high speed and 
low level by night. 

Halo integrates vision and perception, accurate navi- 
gation and geographic intelligence and obstacle data- 
base. Vision and perception are improved by night 
vision goggles and a head-up display which provide 
flight symbology collimated with the outside view. This 
includes a built-in fire control FLIR capability for fighter 
attack helicopters. For navigation, Halo integrates a 
Doppler radar with GPS to provide position accuracy 
better than 50 ft, regardless of flight duration and ter- 
rain. Symbolic display of the flight path and helicopter 
position along with other data enables the pilot to fly on 
track and at high speed. The intelligence and obstacle 
database is programmed into a data transfer unit and 
loaded into the computer before flight. Display of data 
to the crew is via an easy to read symbolic map which 
eliminates the need for expensive digital maps. 


Specifications 

Dimensions: 

(central computer) 134.6 x 203.2 x 431.8 mm 
(multifunction display) 134.6 x 203.2 x 254 mm 
(control display unit) 228.6 x 203.2 x 304.8 mm 
(NVG and HUD control unit) 134.6 x 203.2 x 203.2 mm 
Weight: 

(central computer) 15 kg 

(multifunction display) 8 kg 

(control display unit) 4 kg 

(NVG and HUD control unit) 8 kg 


Status 

Deliveries to the Israeli Air Force began in 1988. In 
October 1992 a contract was signed to supply Halo for 
upgrading Romanian Puma 330 helicopters. 


Contractor 
Elbit Ltd. 


VERIFIED 
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Low-Cost Weapon Delivery 
System 


The Low-Cost Weapon Delivery System (LCWDS) is a 
compromise between the full performance weapon 
delivery and navigation system produced by the com- 
pany and the simple reflector gunsights still extensively 
used on light strike/trainer aircraft. The system is based 
on digital computation to improve aircraft capability 
and pilot performance, and is particularly suitable for 
trainers and light attack aircraft and interceptors. 

The system interfaces with other sensors and instru- 
ments and comprises a central mission computer, 
single combiner glass head-up display and control unit. 
Specific interfaces include flux-valve, angle of attack, 
air data computer and gyro reference sensors, arma- 
ment programmer and stick and throttle switches and 
flight director instruments such as HSI and ADI. The 
mission computer is based on a 16-bit NMOS micropro- 
cessor working in conjunction with a 32k program 
memory that can be expanded to 64k. The three 
modes of operation comprise air-to-ground, air-to-air 
and navigation divided into submodes. In air-to-ground 
these are CCIP, toss manoeuvre and manual. In air 
combat they are hotline (snap-shoot) and lead comput- 
ing sight. The navigation mode displays steering com- 
mands to preselected waypoints and requires a 
Doppler system or sensor. 

Elbit also has a minimum system, a very low-cost ver- 
sion without the head-up display. This configuration 
uses the original aircraft gunsight to present air-to-air 
and air-to-ground aiming points in, respectively, CCIP 
and snap-shoot and lead-computing modes. 


Specifications 

Dimensions: 

(mission computer) 250 x 195 x 140 mm 
(head-up display) 320 x 120 x 150 mm 
(control unit) 167 x 175 x 127 mm 
Weight: 

(mission computer) 10 kg 

(head-up display) 5 kg 

(control unit) 3 kg 

Power: 

(total) <390 W 

Accuracy: 

(air-to-air) 5 mrad 

(air-to-ground) 10 mrad (both figures depend on 
accuracy of aircraft gyro reference) 
Velocity: 0-650 kts 

Angular rates: 

(pitch and yaw) 90°/s 

(roll) 360°/s 

Altitude: 0-50,000 ft 

Reliability: 800 h MTBF specification 


Status 
In production. 


Contractor 
Elbit Ltd. 
VERIFIED 
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Nightsight Integrated Avionics 
System 


Nightsight is an integrated avionics system designed to 
ensure increased safety and efficiency in tactical night 
missions. The system’s major capabilities and advan- 
tages include low-altitude navigation in dusk and dark- 
ness, target location, sensor/pilot slaving and cueing 
target attack, formation flying, flying in adverse weather 
conditions, map and aerial photo display and full head- 
out mission capability. 

Nightsight’s integrated system concept combines 
the Night Vision Goggles/Head-Up Display (NVG/HUD) 
(see item in the Head-up displays and weapon aiming 
sights section) and the Line-of-Sight (LOS) tracker. 
Wearing the NVG/HUD the pilot sees flight symbology 
collimated with the external view and can fly head-out, 
realising an added dimension of mission safety and 
operational capabilities. 

The LOS tracker provides active measurement of 
pilot line-of-sight and helmet position with high accu- 
racy in all dynamic environments. With pilot LOS slaved 
to aircraft sensors and vice versa, the result is improved 
air-to-ground target detection and improved air-to-air 
interception capability. 

Integrating the FLIR pod, NVG/HUD and pilot LOS 
measurement is a powerful connection, resulting in 
enhanced overall system performance. The system is 
designed so that the same hardware drives both day 
and night displays. 


Contractor 
Elbit Ltd. 
VERIFIED 


Update Weapon Delivery and 
Navigation System for the F-4 


After many years in service the AN/ASN-46, AN/ 
ASN-63 and AN/ASQ-91 navigation and weapon 
delivery equipment on Israeli Air Force McDonnell 
Douglas F-4 Phantoms was concluded to have 
marginal performance, low MTBF, high maintenance 
costs and high MTTR. Elbit was contracted to upgrade 
the entire system in conjunction with Kearfott. The 
new system is fully digital, gives improved navigation 
and weapon delivery accuracy, flexibility, reliability 
and maintainability without modifications to the 
aircraft. 

The Update Weapon Delivery and Navigation System 
(WDNS) provides guidance for visual and blind navi- 
gation and weapon delivery using an inertial measure- 
ment unit as the principal sensor. The system also 
accepts inputs from the central air data computer, fire 
control radar and various infra-red and optical target 
trackers. It operates in air-to-air, air-to-ground and navi- 
gation modes. In the first application it continuously 
computes missile firing envelope, in the second it pro- 
vides information for Continuously Computed Impact 


Five Elbit Update WDNS units. Arrows point to (lower left) aircraft interface unit, (top right) navigation 


display unit, and (centre right) nav/attack data panel 


Point (CCIP), dive-toss, toss and strafe attack, or for 
the release of special ordnance such as smart bombs. 
For navigation it computes and displays steering 
commands and updates position, height and speed 
information. 

The Update WDNS comprises eight LRUs. They are: 
the mission computer (the central digital computer for 
the system); aircraft interface unit; nav/attack data 
panel, essentially a control unit; navigation display unit, 
providing information on a 2.4 x 3 in CRT; a pilot control 
panel, enabling the pilot to select radar or system infor- 
mation on his radar display and to designate waypoints 
or targets; a filter regulator to supply DC power during 
periods of normal power interruptions up to five sec- 
onds; an inertial measurement unit; an all-attitude refer- 
ence platform and a relay switching unit that passes 
signals to other aircraft systems. 


Specifications 

Dimensions: 

(mission computer) 301 x 279 x 193 mm 
(aircraft interface unit) 361 x 239 x 203 mm 
(nav/attack data panel) 223 x 146 x 142 mm 
(navigation display unit) 240 x 127 x 160 mm 
(pilot control panel) 107 x 52 mm diameter 
(filter regulator) 254 x 76 x 76 mm 

(inertial measurement unit) 334 x 216 x 207 mm 
(relay assembly) 209 x 109 x 119 mm 

Total system weight: 56.14 kg 
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Accuracy: 

(navigation) 0.8 n mile/h 

(weapon delivery) 7 mrad CEP 
Reliability: 300 h MTBF predicted 


Status 

In service. In October 1986 Elbit was selected to pro- 
vide aircraft interface units for the USAF’s F-4 Phantom 
navigation and weapon delivery system programme, an 
update of the aircraft’s avionics being managed by Boe- 
ing Military Airplanes. At the same time, Elbit’s involve- 
ment with the Israeli F-4 update was extended to 
include the provision of the aircraft interface computer, 
a development of the ACE-3 computer (see earlier entry 
in the Data Handling section), as a data processor in the 
radar system. 


Contractor 


Elbit Ltd. VERIFIED 


WDNS 391 Weapon Delivery 
Systems 


The WDNS 391 is a family of weapon delivery systems 
produced for fighter/bomber aircraft. They are 
designed to assist the pilot by presenting essential data 
on the head-up display for use in navigation and in air- 
to-air and air-to-surface combat missions. 
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Typically, the system consists of sensors, pro- 
cessors, display and control units. Among the sensors 
are radar, inertial measuring unit, an angle of attack 
indicator and a flux-valve compass. !In addition to the 
central processor, computers include an auxiliary 
computer and an air data computer. Display equipment 
comprises the head-up display, horizontal situation 
indicator, attitude director indicator and a terminal 
unit. 

The WDNS 391 used by the Israeli Air Force is cap- 
able of operating in the air-to-air mode for gunnery and 
the firing of missiles; air-to-ground mode for continu- 
ously computed impact point immediate or delayed 
release and continuously computed release point for 
toss bombing or manual altitude or range release; the 
navigation mode with up to 40 waypoints stored in the 
system, and of integration with the stores management 
and release subsystem. 

The WDNS 391 can be used to mark and store 
targets of opportunity. 


Status 
In production and in operation with aircraft of the Israeli 


Air Force. 


Contractor 
Elbit Ltd. 


VERIFIED 


EL/K-7200 DME/P-N Airborne 
Interrogator 


Elta has been awarded a contract by the US Depart- 
ment of Transportation to develop DME/P-N airborne 
interrogators for MLS. Elta’s EL/K-7200 Precision (P) 
and Normal (N) DME operates as a subsystem of the 
MLS, providing precision range and range rate 
information to the aircraft. 

DME/P ground transponders will soon be available 
for installation in MLS equipment at selected major air- 
ports. In its N mode, the DME is compatible with exist- 
ing transponders. Each DME/P-N includes an 
interrogator and controller unit for installation in the 
cockpit. 


The EL/K-7200 utilises large-scale integration 
components and advanced mass production technol- 
ogies. It rapidly acquires normal and precision ground 
transponders and remains locked-on during all 
flight manoeuvres including initial approach, final 
approach and missed approach through the implemen- 
tation of proprietary algorithms and adaptive digital 
filters. 


Status 
The equipment underwent FAA qualification flight 
testing in 1992. 


Contractor 
Elta Electronics Industries Ltd. 


The Elta EL/K-7200 DME/P-N interrogator 


GPS Sky Receiver 


The GPS Sky is an advanced GPS receiver designed for 
airborne applications. It is a five-channel, L1 frequency, 
C/A code receiver that provides accurate three- 
dimensional position, velocity and time measurements 
for very high dynamics platforms. 

GPS Sky offers features such as satellite tracking on 
high-velocity and high-acceleration platforms, a high 


navigation update rate and operation under extremely 
harsh environmental conditions. The receiver utilises 
advanced digital processing techniques and micro- 
processor and gate array technologies. 


Specifications 

Dimensions: 217 x 241 x 133 mm 
Weight: 5.5 kg 

Power supply: 19-32 V DC, 60 W (max) 


Temperature range: —55 to +85°C 
Accuracy (without selective availability): 
(position) 30 m CEP 

(velocity) 10 m/s at max velocity 


Contractor 
Rokar International Ltd. 


VERIFIED 


Aided Inertial Navigation Systems 


Tamam’s range of Aided Inertial Navigation Systems 
(AINS) is designed for installation in transport and 
reconnaissance aircraft and helicopters and is offered 
in strapdown or gimballed versions. The systems can 
operate independently or coupled to another navi- 
gation system such as Tacan, GPS, DME, Omega, 
Loran or a datalink for improved accuracy. Unaided, the 
highest performing system offers accuracies around 
0.2 n miles/h; with aiding from Tacan the error can be 
kept in the order of 300 m CEP. 

The strapdown system is particularly designed for 
helicopter applications where first rate precision is not 
needed. This system can be updated by coupling ittoa 
Doppler navigator or GPS system. The strapdown sys- 
tems can withstand up to 120°/s angular velocity while 
maintaining a positional accuracy of 0.1 n mile/h. The 
strapdown system can also be used for antenna stabil- 
isation and radar motion compensation. 

An advanced strapdown unit has been developed 
which offers very precise error compensation due to 
the elimination of long-term variations of several sensor 
parameters by its self-calibrating or gyrocompassing 
capabilities; these features make the unit particularly 
suitable for helicopters. A low-cost micro-strapdown 
system is also being developed for RPVs, missiles and 
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The Tamam high-accuracy Aided Inertial Navigation System 


guided munitions and for integration with a GPS for 
helicopter use. 


Status 
AINS are being used in the update programmes for the 
Israeli Air Force A-4 Skyhawk and F-4 Phantom aircraft 


avionics and in the development and production 
programme of the Kfir C-2. 


Contractor 
Tamam Precision Instrument Industries. 
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Cobra Laser Night Attack System 


The Cobra laser night attack system, known as the 
Night Targeting System (NTS) in US Marine Corps ter- 
minology, is an upgraded version of the AH-1S and 
AH-1W helicopter fire control systems. It offers 
improvements by incorporating a FLIR to provide com- 
plete night and adverse weather firing capabilities in 
smoke, dust, haze and camouflage and laser desig- 
nation for the laser-guided Hellfire as well as for TOW 
missiles, rockets and the 20 mm gun. 

In addition to the FLIR system and the laser 
designator/rangefinder, the improvements include a 
CCD TV camera to provide real-time electro-optical 
images from the direct view optics, automatic in-flight 
boresight calibration to improve system aiming 
accuracy for the FLIR, laser and CCD camera, an 
airborne VCR for recording from the CCD and FLIR 
to allow damage assessment for analysis and 
training, automatic TV target tracker, single eyepiece 
display for day and night operation, integration 


NTS 
Night 
Targeting 
System 
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with the helicopter avionics system and extensive 
BIT. 

Optional improvements include a secondary monitor 
to provide a display for the pilot, real-time picture 
transmission and |-TOW and TOW II capabilities. 


Specifications 

Field of view: 

(day channel) 29° and 4.6° 

(FLIR channel with 2:1 zoom) wide 24.3 x 18.4°, 
medium 7.1 Xx 5.3°, narrow 2 x 1.5° 

Field of regard: 

(azimuth) 110° left, 90° right 

(elevation) 32° up, 67° down 


Status 
In service. 


Contractor 
Tamam Precision Instrument Industries. 
UPDATED 


The Tamam Cobra laser night attack system for US Marine Corps AH-1S and AH-1W helicopters 


Lisa-2000 Strapdown Attitude 
Heading Reference System 


Designed to replace gimbal AHRS, the Lisa-2000 has 
conventional synchro, flag and yaw rate outputs. The 
Lisa-2000X version, with a digital MIL-STD-1553B data- 
bus, integrates with advanced avionics systems and 
outputs body angular rates, vertical acceleration, head- 
ing and attitude. The Lisa-2000A/X version combines 
the features of both the Lisa-2000A and Lisa-2000X. 

The Lisa-2000X and 2000A/X are fully military quali- 
fied; the 2000A is both military and civil qualified. 


Specifications 

Dimensions: 276 x 190 x 165 mm 
Weight: 8.6 kg 

Power supply: 18-32 V DC, 70 W 
Ready time: 30s 

Accuracy (RMS): 

(attitude) 0.5° 

(slaved heading) 0.5° 

(DG heading) 0.5°/h 

Roll rate: 400°/s (max) 

Cooling: none up to +71°C 
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Status 

The Lisa-2000 is in full production and is flying on air- 
craft such as the AMX, S-211, PC-7, PC-9, G-91Y, 
HH-3F, AB-212 and A-4E. 


Contractor 
Litton Italia SpA. 


Lisa-4000 Strapdown Inertial 
Reference Unit 


The Lisa-4000 performs the basic functions of flight ref- 
erence and navigation. It provides heading and attitude 
for display and autopilot and high-speed low-latency 
anti-aliasing filtered body angular rate and linear accel- 
eration data for autopilot inner loop — stability 
augmentation. 

Navigation is performed by coupling the Lisa-4000 
with GPS, Doppler radar and air data systems. The 
Lisa-4000 also outputs high-speed inertial velocity data 
required for accurate weapon release. It therefore pro- 
vides all the inertial parameters required for autopilot, 
navigation, display and weapon delivery. 


TN-90 Compact Inertial Navigation 
System 


The TN-90 is a small lightweight low-cost strapdown 
inertial system customised according to mechanical 
and electrical requirements. 

Typical applications are for guided and smart miss- 
iles and bombs, unmanned air vehicles, helicopters, 
optronic and targeting systems, instrumentation pods, 
flight control and as a back-up for the INS. 


Specifications 

Dimensions: 128 x 127 x 119 mm typical 

Weight: 2.4 kg 

Outputs: linear acceleration, velocity and angular 
rates, position, azimuth and Euler angles 

Interface: multiple RS-422 serial, MIL-STD-1553B mux- 
bus electrical 

Accuracy (with CA code GPS): 

(position) 100 m SEP 

(velocity) 0.1 m/s 

(attitude) 0.2° 

(azimuth) 0.2°-0.4° 


Status 
In production. 


Contractor 
Tamam Precision Instrument Industries. 


TR-90 Compact Inertial Navigation 
System 


Tamam has developed and produced a family of small 
lightweight low-cost strapdown inertial reference units, 
customised according to mechanical and electrical 
requirements. 

Typical applications are for guided and smart miss- 
iles and bombs, unmanned air vehicles, optronic and 
targeting systems, instrumentation pods, antenna 
stabilisation, flight control and as a back-up navigation 
system. 


Specifications 
Dimensions: 128 x 127 x 82 mm typical 
Weight: 1.8 kg typical 


Outputs: velocity and angular increments, linear 
acceleration, angular rates 
Interface: multiple RS-422 serial 
Status 
In production. 
Contractor 
Tamam Precision Instrument Industries. 
The Lisa-4000H version is a full-aided inertial 


navigator with the option of a MIL-STD-1553B or 
ARINC 429 interface. It can also be supplied with 
additional synchro outputs to drive back-up cockpit 
instruments. 


Specifications 

Dimensions: % ATR short/short 

Weight: 6.2 kg 

Power supply: 28 V DC, 90 W unregulated 

Cooling: none to +71°C 

Accuracy (RMS): 

(heading) 0.2° + compass 

(pitch and roll) 0.2° 

(body rates-PQR) 0.15°/s, 200 Hz, 2.5 ms latency 
(body rates-XYZ) 5 mg, 200 Hz, 2.5 ms latency 
(horizontal velocity) 2 m/s 

(vertical velocity) 1 m/s 

(position) 1% of distance travelled 

(altitude) 100 ft + 1% 

Inputs: GPS, Doppler velocities, barometric altitude, 
true airspeed, compass, up to 100 waypoints 
Outputs: bearing to destination, distance to go, time to 
go, wind speed and direction, groundspeed 


Status 

The Lisa-4000B is in production for the A 129 attack 
helicopter. The Lisa-4000D is operating on the Italian 
Navy EH 101 helicopter. The civil qualified Lisa-4000E 
is for the EH 101 civil variant. The GPS coupled 
Lisa-4000G is in production for an RPV. The Lisa-4000H 
is in production for Italian Navy AB-212, AB-412 and 
SH-30 helicopters. 


Contractor 
Litton Italia SpA. 


LN-93EF Ring Laser Gyro Inertial 
Navigation System 


The LN-93EF is based on the LN-93 ring laser gyro stan- 
dard navigator built by Litton to SNU-84 standards (see 


lItaly—Japan/NAVIGATION AND NAV/ATTACK 


item under Litton Guidance & Control Systems in the 
US part of this section). However, the EF version, modi- 
fied to Eurofighter 2000 requirements, is upgraded with 
1991 electronics and Ada software. As there were no 
changes to the inertial components, the result is a sys- 
tem with the same accuracy and maturity but with a 30 
per cent reduction in size and weight than the SNU-84 
system. 


Specifications 

Dimensions: % ATR (length 360 mm) 
Weight: 16 kg 

Power supply: 115 V AC, 400 Hz, 85 W 
28 V DC back-up 

Temperature range: —40 to +71°C 
Align time: 

(gyrocompassed) 4 min 

(memorised) 30 s 
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Accuracy: 

(position) 1 n mile/h CEP 
(velocity) 0.8 m/s RMS 
(attitude) 0.05° RMS 
(heading) 0.1° RMS 


Status 
Delivered to the Eurofighter 
programme. 


2000 development 


Contractor 
Litton Italia SpA. 


ANV-141 VOR/ILS Airborne 
Navigation Set 


The Marconi ANV-141 is a VHF navigation system for 
the reception and processing of VOR and ILS signals. 
The receiver is packaged in a short/dwarf % ATR case 
which is designed to be mounted on either a hard or 
shockmount. 

The ANV-141 is a receiver which provides 200 VOR/ 
Loc channels from 108 to 117.95 MHz with manual and 
automatic instrumentation outputs and 20 paired glide 
slope channels from 329.5 to 335 MHz. 

The ANV-141 is a compact all-solid-state avionic 
equipment that exceeds TSO specifications and meets 
military requirements. 


Specifications 

Dimensions: 2 ATR short/dwarf 
Weight: <5.5 kg 

Power supply: 27.5 V DC, 42 W (max) 
26 V AC, 20 VA (max) 


Contractor 
Marconi SpA. 


ANV-201 Airborne Microwave 
Landing System 


The ANV-201 airborne receiver is a precision angular 
position sensor which is capable of operating with 
any Microwave Landing System (MLS) ground equip- 
ment facility that transmits the standard ICAO signal 
format. 

The ANV-201 receives C-band signals radiated by the 
ground stations and processes the angle and rate func- 
tions to yield offset corrected two-dimensional angular 
position information. This information is sent to external 
peripherals in the form of both analogue and digital 
signals. The difference between the actual aircraft 
angular position and the desired azimuth and approach 
angle can be sent in analogue form to the Automatic 
Flight Control System (AFCS) and Course Deviation 
Indicator (CDI). Digital information exchange with 


aircraft avionics is through ARINC 429 or MIL-STD-1553 
interfaces. 

In conjunction with precision measuring equipment 
receivers, the ANV-201 is a highly accurate three- 
dimensional positioning system for terminal area 
navigation. 

The control panel allows selection of azimuth radials 
up to 60° either side of the centreline of the runway in 1° 
increments and glide slope angles from 0 to 19.9° in 
0.1° increments. It also allows selection of any one of 
the 200 available C-band channels. 

The ANV-201 uses a powerful 16-bit microprocessor 
and has a comprehensive self-test capability. It is 
designed to meet the EMC and environmental require- 
ments of MIL-STD-461 and MIL-STD-810. 


Specifications 
Dimensions: % ATR short 
Weight: 

(receiver) 5.5 kg 


Contractor 
Marconi SpA. 


ANV-211 Airborne DME/P 
Interrogator 


Marconi’s DME/P ANV-211 airborne equipment is a 
precision range sensor and processor capable of oper- 
ating with any Precision (P) or Narrow (N) ground tran- 
sponder. The ANV-211 DME/P together with the angle 
receiver ANV-201 comprise the microwave landing 
system for terminal area navigation and landing. 

The DME/P interrogator is composed of two LRUs: the 
interrogator and the control panel. The control panel is 
available either as a dedicated DME/P or as acombined 
control panel that manages both MLS and DME/P. 

The ANV-211 conforms to MIL-STD-461 and MIL- 
STD-810D for EMC and environmental conditions. 


Specifications 
Dimensions: *% ATR short 
Weight: 5.5 kg 


Contractor 
Marconi SpA. 


ARG-80 Automatic 
Direction-Finder 


The ARG-80 automatic direction-finder is a completely 
solid-state instant digital tuning system suitable for up- 
dating ADF capability on new fixed- and rotary-wing 
aircraft. 

A single crystal digital stabilised frequency syn- 
thesiser covers the frequency range from 190 to 
1,794.5 kHz at 0.5 kHz spacing. Circuitry features elim- 
inate all electromechanical moving parts, optimising 
bearing performance under high-noise conditions. 

Easy access plug-in modules are assembled on a 
rugged frame which provides both mechanical integrity 
and heat dissipation. Any suitable RMI may be used 
with the ARG-80. Frequency channels can be selected 
by the remote-control unit having BCD code. Two differ- 
ent types of controllers are available for providing 
receiver switching, selection of ADF or antenna oper- 
ation, self-test, tone identification and audio frequency 
gain control. The first type of controller is a standard 
single frequency version; the second offers a four- 
channel preselected facility, enabling instantaneous 
selection of frequencies previously stored in the 
memory. 


Specifications 

Dimensions: 

(receiver) 124 x 87 x 319 mm 
(single-channel controller) 146 x 67 x 76 mm 
(four-channel controller) 146 x 67 x 123 mm 
(antenna) 450 x 240 x 40 mm 

Weight: 

(receiver) 3.5 kg 

(single-channel controller) 0.5 kg 

(antenna) 1.5 kg 


Contractor 
Marconi SpA. 


JSN-8 Strapdown Laser Attitude 
and Heading Reference System 


The JSN-8 high-performance laser AHRS is suitable for 
military and civil applications. The sensors are three 
Honeywell laser gyroscopes with three JAE JA-5 
accelerometers. All the sensor equipment and associ- 
ated processing is enclosed in a single unit and there is 
a separate control panel. In its current form the equip- 
ment operates solely as an attitude and heading refer- 
ence system, but it can be developed to include inertial 
navigation functions and so has inertial navigation type 
interfaces. 

It can operate in high angular rate conditions of up to 
400°/s roll rate and does not suffer any performance 
degradation due to acceleration. It has a short reaction 
time and does not require a flux valve device. Reliability 
is quoted as in excess of 2,300 hours. In-flight 
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alignment can be accomplished, aided by such sys- 
tems as Doppler, Tacan or Navstar, and magnetic head- 
ing can be provided as an output. 


Specifications 

Dimensions: 

(control panel) 100 x 146 x 76 mm 

(attitude/heading reference unit) 250 x 330 x 180 mm 
Weight: 

(control panel) 0.8 kg 

(AHRU) 19.8 kg 

Power supply: 115 V AC, 400 Hz, 30 W 

28 V DC, 115 W 

Input/output: 

(digital) ARINC 429 or MIL-STD-1553 or special 
(analogue) synchro attitude signal outputs, and 
analogue turning rate signal 

(discrete) valid signal and bit command output 


Alignment time: 

(normal) 2.5 min 

(stored heading) 1 min 

Environmental: MIL-E-5400T Class 2X 
Electromagnetic interference: MIL-STD-461A, -462 


Status 
In production. 


Contractor 
Japan Aviation Electronics Industry Ltd. 
VERIFIED 


Laser Gyro Inertial Navigation 
System 


The strapdown ring laser gyro inertial navigation sys- 
tem is installed on the CH-47 transport helicopter. The 
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use of ring laser gyros in the system permits increased 
reliability, longer life and so on, than a conventional 
platform-type inertial navigation system, considerably 
reducing life cycle costs, including maintenance and 
overhaul costs. 


Status 
In service in Kawasaki/Boeing CH-47 helicopters of the 
Japanese Air Self-Defense Force. 


Contractor 
Japan Aviation Electronics Industry Ltd. 
VERIFIED 


Strapdown Attitude and Heading 
Reference System for the SH-60J 


The strapdown attitude and heading reference 
system installed on the Mitsubishi/Sikorsky SH-60J 
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anti-submarine helicopter detects pitch, roll and azi- 
muth angles and turn rates with reference to body axes, 
and supplies this data to other airborne equipment. 
Combined with a Doppler navigation system, the strap- 
down attitude and heading reference system can also 
function as an inertial navigation system. The data is 
supplied to other equipment through a MIL-STD-1553B 
databus. The strapdown system uses a small ring laser 
gyro, is compact and has higher performance, reliability 
and life than a conventional attitude and heading 
reference system. 


Status 


In service in Mitsubishi/Sikorsky SH-60J helicopters of 
the Japanese Maritime Self-Defense Force. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


VERIFIED 


Strapdown Attitude and Heading 
Reference System for the T-4 


The strapdown attitude and heading reference system 
for the Kawasaki T-4 is an integrated sensing system. It 
provides aircraft acceleration signals, angular velocities 
and attitude in three axes to other airborne equipment. 
Data transmission is via ARINC 429 databuses. Laser 
gyros are incorporated in the system, leading to high 
reliability and service life. 


Status 
In service in Kawasaki T-4 aircraft of the Japanese Air 


Self-Defense Force. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


VERIFIED 


Navaids Flight Inspection System 


The navaids flight inspection system is a digitally com- 
puterised system for the checking of radio navigation 
aids. The basic system is configured with a powerful 32- 
bit computer and very high-capacity data storage for 
flight data. The computer performs all the routine oper- 
ations such as sensor tuning, recorder parameter 
set-up, pilot guidance, final report printout and sensor 
parameter calibration. In addition, the computer per- 
forms real-time processing, storage and presentation, 
which greatly improves the speed of inspection 
procedures. 

The system consists of three components: the digi- 
tally computerised airborne console, the ground-based 
position reference system and the maintenance and 
ground support system. 

Optimised integration of data presentation for the air- 
borne controller leads to a compact panel design. Due 


PT-730 Airborne Tacan and 
DME/P 


The PT-730 in the Tacan mode provides aircraft dis- 
tance, relative bearing, range rate and time to a selec- 
ted Tacan ground station or airborne beacon. In the 
DME/P mode, the PT-730 operates as an approach, 
landing and navigation system. The information pro- 
vided includes aircraft distance, range rate and time to 
a selected DME/P ground station. The PT-730 consists 
of a receiver/transmitter with optional control panel and 
display. 

All Tacan and DME/P modes are available and the 
PT-730 is ARINC 429 interface compatible for both 
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to the console design, operators are able to face 
forwards even for installations in the smallest aircraft. 

The basic system may be used for checking VOR, 
DME, NDB, VDF, PAR, ILS, SSR, markers and VHF 
comms. Optionally, UDF, Tacan, MLS and UHF comms 
may be checked. 


Specifications 

Dimensions: 500 x 610 x height dependent on 
configuration 

Weight: 

(console) 95 kg 

(rack) 75-95 kg 

Power supply: 28 V DC, 15-25A 

26 V AC, 400 Hz 

115 V AC, 400 Hz, 40-350 VA 


Contractor 
Normarc A/S. 


The operator console for the navaids flight 
inspection system 
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input and output functions, with MIL-STD-1553B inter- 
face available as an option. It features microprocessor- 
based design, dual antenna with manual or automatic 
selection, solid-state 730 W transmitter, continuous, 
interruptive and power-up self-test and optional control 
through the MLS panel for DME/P modes. 

The PT-730 has six basic modes of operation: 
standby, receive, transmit/receive, air-to-air receive, 
air-to-air transmit/receive and DME/P. 


Specifications 
Dimensions: /% ATR 
Weight: 4.85 kg approx 
Power supply: 28 V DC 


(Tacan T/R) 50 W (max) 
(Tacan A/A) 65 W (max) 
(DME/P) 40 W (max) 
Channels: 

(Tacan) 126 X and 126 Y 
(DME/P) all MLS 
Range measurement: 
(Tacan) up to 750 km 
(DME/P) up to 40 km 
Accuracy: 

(Tacan) +0.2 km 


Contractor 
Plessey Tellumat South Africa Ltd. 


ANM-90 GPS Navigation System 


The ANM-90 GPS _ navigation system has been 
designed to provide precise three-dimensional pos- 
ition, velocity and time for air, land and sea military 
forces. Because the equipment is aimed at a variety of 
military users, particular attention has been paid to the 
logistics elements, environmental conditions, volume, 
weight and life cycle cost. 

The ANM-90 is available in four configurations: 
ANM-90 manpack, ANM-90 vehicle-mounted manpack, 
ANV-90 integrated vehicle system and ANA-90 airborne 


GPS sensor. The ANA-90 operates on the ARINC 429 
databus and adheres to ARINC 743 which defines stan- 
dards for interfacing GPS with airborne navigation com- 
puters. The ANA-90 provides position, velocity, 
heading and time to a range of navigation computers 
such as the RNS 252 and RNav 2 Racal computers. 


Specifications 

Dimensions: 63.5 x 215.9 x 241.3 mm 
Weight: <3.5 kg 

Power supply: 10-32 V DC, <0.4A 
Temperature range: —-15 to +65°C 


Accuracy (with selective availability) (95%): 
(2D position) 100 m 

(altitude) 160 m 

(velocity) 1 kt 

(differential) (2D position) <25 m 
(altitude) <25 m 

Reliability: >4,000 h MTBF 


Contractor 
RDI (Pty) Ltd. 


UPDATED 


ENAV 100 - Doppler Velocity 
Sensor 


The ENAV 100 Doppler velocity sensor is a single unit 
comprising a solid-state transmitter, receiver and 
associated microprocessor circuitry to provide 
complete velocity component information. 

When used in conjunction with a navigation compu- 
ter, such as the ENAV 150, an autonomous navigation 
system can be provided. The ENAV 100 has been 
designed specifically for helicopters and low dynamic 
fixed-wing aircraft. 

The standard output format conforms to ARINC 429 
although other outputs, for example MIL-STD-1553B or 
conventioan| pulsed output, can be provided. Low 
range DC analogue outputs are also available to drive 
conventional hovermeters. 

The single transmitter is switched sequentially into 
each of three beams in a Janus configuration. This 
method allows a reduction in the number of compo- 
nents, weight and cost and leads to improved reliability. 

Continuous wave transmission is normally used and 
gives better performance and freedom from height 
aberrations, compared to modulated systems. Other 
modes include interrupted CW for reduction of rain 
returns when flying in precipitation, and a low power (or 
Stealth) mode. 

Adaptor rings can be provided to retrofit older Dop- 
pler installations with the modern, lightweight ENAV 
100. 


Specifications 

Dimensions: 

(overall including flange) 117 x 403.2 x 436.4 mm 
(aircraft cut-out size) 357.2 x 390.3 

Weight: 11 kg (max) 

Microwave transmitter: J-band varactor multiplier 
13.325 GHz +20 MHz continuous. wave; transmitter 
power 200 mW nominal (2 mW low power mode) 
Power supply: 28 V DC, 90 W (max) 

Velocity range: 

-50 to +300 kts, along heading, Vx 

+100 kts, across heading, Vy 


Status 
Currently in service in aircraft of the South African Air 
Force. 


Contractor 
Reutech Systems. 
NEW ENTRY 


ENAV 150 - Airborne Navigation 
Computer 


The ENAV 150 airborne navigation computer is a low- 
cost, lightweight solution designed to meet the demand 
for an advanced navigation system that can be fitted to 
both fixed-wing aircraft and helicopters. 

The ENAV 150 is compatible with the ENAV range of 
Doppler velocity sensors, to provide an autonomous 
Doppler navigation system. The ENAV 150 can also 
accept inputs from a range of inertial attitude and 
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heading reference systems, to give a fully integrated 
hybrid navigation system with accuracies superior to a 
pure inertial navigation system. The computer will also 
accept position updates from radio navigation aids 
such as GPS, Loran C and Omega/VLF. 

The variable intensity display can be clearly viewed in 
bright sunlight. 

Up to 100 waypoints can be stored. They may be 
loaded manually via the keyboard, or from an optional 
Data Transfer Device. 

The system can provide guidance to the autopilot for 
route and tactical steering as well as search and rescue 
patterns. 

The ENAV 150 has synchro, analogue, discrete and 
ARINC 429 inputs to cope with a variety of attitude and 
air data signal formats. The computer’s ARINC 429 
input/output capability is fully compatible with a wide 
range of modern avionic architectures. 


Specifications 

Dimensions: 124 x 146 x 201 mm 

Weight: 3.5 kg 

Power supply: +28 V DC, 40 W 

Waypoint capacity: up to 100 waypoints 

Route capacity: single route of up to 20 waypoints 


Status 
Currently in service in aircraft of the South African Air 
Force. 


Contractor 
Reutech Systems. 


NEW ENTRY 


ENAV 200 - Hovermeter 


The primary function of the ENAV 200 Hovermeter in 
any helicopter installation is to provide indication of low 
speed velocities either during or when entering and 
leaving the hover flight configuration. The indicator is 
designed to operate directly from the ENAV 100 
Doppler velocity sensor. 

The ENAV 200 contains three moving coil move- 
ments which show helicopter velocities over the follow- 
ing ranges: 


10 kts backward to 20 kts forward 
15 kts left to 15 kts right 

500 ft/min downwards to 500 ft/ 
min upwards 


Along heading 
Across heading 
Vertical 


The meter also includes warning flags for both 
‘Memory’ and for ‘power off’ and is internally lit. 

Overall dimensions meet ARINC Specification 
Number 408 for 3 ATI size. 


Specifications 

Weight: 0.9 kg 

Power: 28 V DC 

Accuracy: the error in displayed velocity will not 
exceed 1 kt in the along heading and across heading 
directions and 40 ft/min in the vertical direction 
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Flight envelope: 
(speed) -50 to +350 kts 
(altitude) 0 - 20,000 ft 


Status 
Currently in service in aircraft of the South African Air 
Force. 


Contractor 
Reutech Systems. 


NEW ENTRY 


ENAV 300 VOR/ILS 


The ENAV 300 system includes a number of VOR/ILS 
units which can be tailored to suit most fixed-wing and 
rotary-wing aircraft installations. The ENAV 300 offers 
interfaces to most types of RMI, HSI or PNI indicators. 
Microprocessor-controlled frequency generation, non- 
volatile memory, double frequency LC-displays for 
active and present channels and optoelectronic 
friction-free frequency selection are the most innovative 
characteristics of the VOR/ILS/GS receiver ENAV 300 
(Series). 

The built-in VOR/LOC converter can drive either a 
standard cross pointer OBS indicator or an RMI indi- 
cator via its DC Sin/Cos output (via a TMI amplifier). 

Various options are available to drive various types of 
indicators. 


Contractor 
Reutech Systems. 


NEW ENTRY 


ENAV 400 (Series) - Distance 
Measuring Equipment 


The ENAV 400 (series DME) is a modern state-of-the-art 
system which is built and tested to exact standards. 
This system offers a cost effective solution for distance 
measuring equipment replacement for the upper 
general aviation market. 

The ENAV 400 offers the following features as stan- 
dard: channels; BDC or ARINC two out of five interface; 
Nav 1 or Nav 2 system selection; high-visibility plasma 
display with automatic dimming; range display up to 
200 n miles; ground speed display up to 999 knots; 
time to station display up to 99 minutes; AF station 
ident; and standard 11 to 33 DC voltage operation. 

As an option the system may be configured with a 
slave unit or alternatively with two slave units and a 
remote switching unit. 

The ENAV 400 (Series) consists of the: DME Interrog- 
ator Type ENAV 420; Remote Master Indicator Type 
ENAV 430; and Remote Slave Indicator Type ENAV 
435. 


Contractor 
Reutech Systems. 
NEW ENTRY 


NAT-5 Tactical Navigation System 


The NAT-5 is a computer-based navigation system for 
airborne ASW tactics. It comprises a control unit, cen- 
tral processor unit and display unit, and accepts infor- 
mation from any or all of Doppler, true airspeed, AHRS, 
GPS, sonar and radar. 

The display unit shows updated positional infor- 
mation plus seven predefined contacts in latitude and 
longitude, X-Y co-ordinates or any of four different polar 
co-ordinate systems, with graphic scales from 4.5 x 3 
up to 288 x 192 n miles. 

The control unit is a microprocessor-based control 
panel with a keyboard including function, numeric and 
control keys and a joystick for quick data entry. The 
control unit allows easy system operation by means of 
up-down menus on the screen. 

Graphics operation is provided by means of a 
powerful graphics processor with up to 100 kbytes of 
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stored standard search patterns and a cartridge, 
located in the control unit, with up to 512 kbytes for pre- 
defined maps, tactics and tactical scenarios. The car- 
tridge can also store system airborne data for 
debriefing purposes. 

The system provides a serial output for a sensor 
operator control keyboard and interfaces for cockpit 
instruments such as the BDHI. 

The operational software and the interface elec- 
tronics are designed in a modular form to accommo- 
date each future change with a minimum impact on the 
configuration of the system. 

Optionally, the system includes ground support 
equipment and a navigation sensors simulator for train- 
ing, testing and maintenance facilities. The ground sup- 
port equipment has a special software utility which 
allows the user to create his own tactics and maps for 
loading into the cartridge. 


Specifications 

Dimensions: 

(control unit) 135 x 146 x 181 mm 

(central processor unit) 194 x 124 x 320 mm 
(display unit) 265 x 325 x 333 mm 

Weight: 

(control unit) 2.5 kg 

(central processor unit) 10 kg 

(display unit) 17 kg 


Status 

In production and in service in Spanish Navy Sikorsky 
SH-3D/G Sea King and SH-3D Sea King AEW 
helicopters. 


Contractor 
INDRA DTD. 
UPDATED 
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Global Positioning and 
Communication System 


The Global Positioning and Communication System 
(GP&C) is a system designed for radio transmission of 
positional data, derived mainly from GPS, among a 
large community of users. Each user broadcasts pos- 
ition on the radio transmission network and thus every 
user is able to keep track of all other users within radio 
range. The main GP&C system consists of the GP&C 
transponder, with GPS and radio antennas, and display 
equipment. 

The transponder comprises the satellite receiver, 
radio transceiver and communications computer. The 
satellite receiver is a commercially available GPS 
receiver. The radio transceiver is also a commercially 
available unit for the frequency band, with 25 kHz chan- 
nel spacing. The communications computer, a single 
board microprocessor, implements the actual Time Div- 
ision Multiple Access (TDMA) network. It receives time 
data for network synchronisation from the GPS 
receiver. Positional data is received both from the GPS 
receiver, for own position, and the radio, for the position 
of other users. Control commands and display data are 
exchanged with the display system over a serial link. 
Data is exchanged between the GPS receiver and the 
communications computer using the format required 
by the selected receiver. The communications compu- 
ter transmits and receives data to and from the radio 
using GMSK coded HDLC frames. 

The display equipment is based on PC or workstation 
computers. The computer communicates with the tran- 
sponder using a standard communication connection. 
The communications protocol uses ASCII strings 
based on the NMEA 0183 protocol. 

The main method of establishing position is by GPS. 
A multichannel GPS receiver can establish position 
within 100 m with the selective availability function in 
force. If a higher degree of accuracy is desired, a differ- 
ential GPS positioning technique may be used. As a 
complement to GPS, position derived by some other 
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SWEDEN 


The GP&C system gives an overview of the air traffic situation. The GP&C display is shown here in a 


Swedish CAA aircraft 


means, such as inertial navigation system or dead- 
reckoning, may be used. 

The transmission network is implemented using 
TDMA on VHF, UHF or EHF. By dividing the time into 
slots of a fixed length and allocating a slot to each user 
in the network, an efficient network for the broadcast of 
data between users is obtained. There are 256 mess- 
age types possible in the GP&C system. Some 
messages require more than one slot. At the moment 
only a few messages are used. These include con- 
trolled or autonomous, clear or encrypted position 
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report; text; time request; master unit slot allocation, dif- 
ferential correction factors, and position poll from the 
master unit. 


Status 
The first operational installation of a GP&C system is in 
aircraft of the Swedish Navy. 


Contractor 
CelsiusTech Electronics AB. 
UPDATED 


GS 103 Global Positioning and 
Communication Transponder 


The GS 103 Global Positioning and Communication 
(GP&C) Transponder is designed for air-to-air and air-to- 
ground navigation and communication. The transpon- 
der consists of a GPS receiver for navigation and a VHF 
radio which communicates with other transponders. 
The VHF radio link is a self-organising robust Time Div- 
ision Multiple Access (TDMA) datalink synchronised by 
the very accurate time pulses derived from the GPS 
satellite system. 

The datalink is capable of transmitting more than 
2,000 position reports per minute. The limited radio 
range for VHF dictates a cellular system. This means 
that time slots in the TDMA datalink can be used freely 
in each cell. The total capacity of the system is therefore 
very large. 


ASCOT Aerial Survey Control Tool 


The Aerial Survey Control Tool (ASCOT) is a GPS- 
supported navigation system for use in aerial survey. It 
provides interface to airborne equipment such as the 
GPS receiver, aircraft navigation system, cameras and 
mission recording. It offers interactive mission plan- 
ning, programming of photo annotation, better survey 
flight navigation, automatic triggering of the camera, 
accurate overlaps and sidelaps, reductions in aircrew 
from, typically, three to two, the capability to repeat a 
specific portion of a flight, in-flight annotation of photos 
and availability of all key mission data in digital form for 
graphical processing, documentation and_ further 
processing. 

ASCOT consists of a control computer, control sta- 
tion and pilot display. In addition, there are software 
modules for mission planning, flight execution, post 
flight analysis and utility programs. 


The GP&C system operates in two modes: auton- 
omous and polled. In autonomous mode, the slot allo- 
cation process is controlled in each transponder by 
utilising a sophisticated algorithm to ensure that inter- 
ference between slots is avoided. In polled mode, the 
slot allocation process is controlled by a base transpon- 
der and the mobile transponders are commanded to 
use a certain slot inthe TDMA frame and reporting rate. 
Messages consist of position messages and text mess- 
ages. The position messages include information on 
lattitude and longitude, altitude, velocity, course, navi- 
gation mode and GPS time. Text messages are 40 
characters long and may be broadcast, without 
acknowledgement, or addressed. 

The transponder is connected to display systems 
onboard aircraft and to a network on the ground for 
ATC services. Differential corrections (DGPS) are also 
transmitted on this network. 


SWITZERLAND 


The control computer is based on a powerful indus- 
trial Computer designed for use under extremely 
demanding conditions and suited to the airborne 
environment. The choice of control computer takes into 
account aspects such as system and function reliabil- 
ity, safety and electromagnetic tolerance. A silicon 
disk has been selected as the standard data storage 
device, mainly because of its reliability under turbulent 
air conditions and in unpressurised survey aircraft at 
high altitudes. The architecture of the computer is 
designed around an Intel processor for fast real-time 
computations. The operating system is MS-DOS. 
Depending on the type of application, alternative 
RAM memory sizes and clock frequencies are 
available. 

The control station is used for general management 
and aircraft guidance during survey missions. It can be 
mounted on the NSF3 navigation sight of a Wild camera 
system and allows supervision and control of the survey 


Specifications 

Dimensions: 255 x 160 x 104 mm 
Weight: 3.5 kg 

Power supply: 12-32 V DC, 6 A (min) 
Frequency: 116-146 MHz 

Channel spacing: 25 kHz 


Status 
Presently under test in Sweden for en route navigation 
and approach and non-precision landings. 


Contractor 
Swedish Space Corporation. 


UPDATED 


flight from the usual camera operator’s seat. It can 
also be mounted in any other suitable location. The 
navigation station combines a monitor and alphanu- 
meric control keyboard. The standard display consists 
of a large, flat-panel electroluminescent display with a 
high resolution. The bright flicker-free image is 
especially contrasted and clear. A liquid crystal 
colour display is also available. The alphanumeric 
keyboard is used for the control of the system, as well 
as for mission comments. With this set-up, the navi- 
gator can access all the functions of the system during 
flight. 

The graphic guidance display for the pilot consists of 
either a liquid crystal display or an electroluminescent 
monitor. For aircraft with a pressurised cabin, a CRT 
display is available. 


Contractor 
Leica AG. 


Aeronautical CAPSAT 


Aeronautical CAPSAT uses British Telecom’s Standard 
Positioning Service (SPS), a worldwide fax, telex and 
data satellite service. It provides automated Global Pos- 
itioning System (GPS) position reporting and two-way 
messaging capability between aircraft and ground con- 
trollers located anywhere in the world within Inmarsat 
coverage. 

Aeronautical CAPSAT enables ground controllers to 
monitor the position of helicopters from a central 
location. Since helicopters typically operate at low alti- 
tudes, the use of satellites provides a more reliable two- 
way communications link than other methods of 
transmission. 

The system can be programmed to send regular, 
automatic GPS position reports to a PC connected to 
the worldwide telephone and data network. The sys- 
tem’s data format is compatible with those of the inter- 
national Future Air Navigation System (FANS) and 
Automatic Dependence Surveillance (ADS). 

The ground controller also has a satellite connection, 
making the system ideal for operations in areas where 
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the communications infrastructure is unreliable or non- 
existent. The accuracy of the satellite GPS is integrated 
into Aeronautical CAPSAT and the system is geared 
towards safety and is very user-friendly. 

Able to report the aircraft’s position automatically 
every 2 minutes, or on direct request by ground oper- 
ators, no physical aircrew input is needed. In the event 
of a forced landing, ground operators will have rapid 
access to accurate position data that is not limited by 
geographical position. 

Fully two-way, the system can operate certain modes 
in near real time and lets aircrew alter flight plans on the 
basis of the latest meteorological information. They can 
also make immediate changes to forward maintenance 
and refuelling plans and report aircraft position, 
regardless of where it is in the world. 

The ADS system comprises a small aerodynamic fin 
antenna; an internal transceiver and amplifier subsys- 
tem; a compact message terminal with a full QWERTY 
keyboard and integrated LCD (Liquid Crystal Display); 
and a mini printer unit for receiving hard copies of 
messages. 
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Ground operators connect to the telephone or data 
network via a modem or when in remote regions, to Brit- 
ish Telecom’s Goonhilly ground earth station using a 
portable satcoms unit. The CAPSAT Manager PC soft- 
ware is a full featured fleet and solo aircraft tracking 
program that lets ground operators monitor flight paths 
on a moving map display and communicate directly 
with aircrew, over the satellite link, via their onboard 
system. 


Status 

ADS recently completed the supply, systems inte- 
gration support and personnel training programme for 
the RAF. As part of the procurement programme, the 
RAF successfully completed system evaluation and 
flight trials at Boscombe Down, Wiltshire, aboard a 
Chinook and a Puma helicopter. 


Contractor 
ADS Ltd. 


NEW ENTRY 


LINS 300 Laser Inertial Navigatio 
System 


British Aerospace (Systems and Equipment) manufac- 
tures a family of LINS 300 SNU 84-1 inertial navigation 
equipment which meets the requirements of many dif- 
ferent types of aircraft. LINS 300 provides vehicle accel- 
eration, velocity, position, heading and _ attitude. 
Outputs are available in MIL-STD-1553B, ARINC 429 
and synchro formats. For the EH 101 Merlin, LINS can 
align when airborne using a Kalman filter to interface 
with a Doppler velocity sensor or GPS; this also enables 
shipborne alignments. An ARINC 429 interface and 
Doppler/GPS air alignment mode are unique among 
SNU 84-1 format systems. 

LINS 300-10 is the baseline SNU-84 system used on 
fixed-wing aircraft and helicopters. LINS 300-20 is the 
baseline ARINC 429 system with air alignment. 


Specifications 
Dimensions: 460 x 191 x 194 mm 
Weight: 20 kg 


Status 

In 1990 LINS 300-11 was selected as baseline equip- 
ment for the BAe Hawk 100 and 200 Series aircraft, and 
is in service with three air forces. In 1995 LINS 200-21 
was also selected for the RAF utility variant of the 
EH 101 helicopter. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


UPDATED 


SGP 500 Twin Gyro Platform 


The SGP 500 is a three-box system comprising attitude 
and heading reference unit, electronic unit and a plat- 
form control unit, providing both heading and local ver- 
tical outputs. When integrated with a Doppler system, 
such as the Racal Type 72, anda TANS navigation com- 
puter, second order levelling is used to ensure vertical 


Specifications 

Dimensions: 

(gyro reference unit) 192 x 185 x 408 mm 
(electronic unit) 196.6 x 90 x 357 mm 
(control unit) 58 x 89 x 148 mm 

(flux valve/compensator) 58 x 89 x 125 mm 
Weight: 

(gyro reference unit) 12 kg 

(electronic unit) 5.8 kg 

(control unit) 1.1 kg 

(flux valve/compensator) 0.76 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, 165 VA 
28 VDC, 0.6A 

Outputs: 

(pitch) to 0.2° accuracy (20) 

(roll) to 0.2° accuracy (20) 

(heading) to 0.5° accuracy (20) 
(accelerations) to 0.01 g 

(angular rates) to 0.2°/s (up to 400°/s) 
Output: ARINC 429, synchro or MIL-STD-1553B 
Environmental: BS3G100 


Alignment time: accuracy during turns or high g manoeuvres. The refer- Status 

(gyrocompassing) 8 min ence unit has twin interchangeable gyro assemblies uti- | No longer in production but spares, repair and refur- 
(stored heading) 1.5 min lising the rotorace principle to minimise friction. The — bishment facilities are still available. Installed in 
Accuracy: control unit is designed to ARINC 306, while the elec- Canberra, Hunter and Skyhawk aircraft. 

(position) 0.8 n mile/h CEP tronics unit contains the functions necessary to control 

(velocity) (horizontal) 2.5 ft/s the platform and the heading computer. Corrections | Contractor 

(vertical) 2 ft/s are applied for earth rotation and _ meridian British Aerospace (Systems & Equipment) Ltd. 

(rates) 400°/s convergence. UPDATED 
ADELT CPT-600/609 


Automatically Deployed 
Emergency Locator Transmitter 


The basic ADELT CPT-600 system comprises the bea- 
con, carrier and ejection mechanism, deployment bat- 
tery and control panel. The beacon is contained within 
the carrier and mounted externally at a suitable 
location. The control panel provides for testing of sys- 
tem integrity, system arming, crew activation, and 
deployment confirmation. Various remote activation 
devices may be incorporated in the installation design, 
such as frangible, float, inertia, saline, or hydrostatic 
switches. At least one sensor should couple with the 
deployment battery to avoid dependency on the aircraft 
electrical supply. When operated, whether by crew or 
remote sensor activation, a small cartridge triggers the 
release of two coiled springs, which eject the beacon 
safely away from the aircraft. Once upright and in the 
water, the beacon will automatically transmit homing 
signals on 121.5/243 MHz, while the transponder 
reacts to aircraft or ship’s radar, pinpointing its position 
on the search vessel’s radar screen. 


The ADELT CPT-600 
1996 


Me Oe 
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A derivative of the ADELT CPT-600, the CPT-609 is 
comprised of a homing transmitter on 121.5/243 MHz, 
radar transponder on 9 GHz compatible with aircraft or 
ship’s radar, and satellite transmitter operating on 
406 MHz. 

The beacon is programmed with the country code 
and the aircraft registration marking or radio call sign. 
When the beacon is activated by deployment into 
water, the satellite transmitter transmits its pro- 
grammed information as a burst of coded signals to the 
orbiting COSPAS/SARSAT satellites receiving on 
406 MHz. The message is stored by the satellite and 
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downloaded to the nearest local user terminal ground 
station. Here the signal is processed to obtain latitude 
and longitude of the aircraft in distress and its identity. 
This in turn is passed to a mission control centre which 
routes the information to the rescue co-ordination cen- 
tre nearest the incident, from where search and rescue 
forces will be sent. Accuracy of the 406 MHz signal is to 
within 1 to 2km, although testing has proved 
accuracies of 0.2 km can be achieved. 

Once in the general vicinity of the beacon, SAR 
teams can locate the scene with the aid of the 121.5/ 
243 MHz homing transmitter and the 9 GHz radar 


transponder which will guide SAR forces to within 10 m 
of the beacon. 

The ADELT CPT-609 can be field programmable, 
greatly reducing the cost and impact of changing air- 
craft identity. The CPT-609 can be reprogrammed at 
remote locations without the need for costly and incon- 
venient disassembly for replacement of ERROMS. 


Contractor 
Caledonian Airborne Systems Ltd. 


NEW ENTRY 


770-13 Panel-Mounted Homer 


The 770-13 panel-mounted homer is intended to pro- 
vide comprehensive homing facilities to an existing 
installation with the minimum of additional items and 
simple modifications to the aircraft wiring. The panel 
space occupied is small, the fascia measuring only 83 
by 45 mm. 

The instrument is designed to be fitted with a Chelton 
7-25-26 antenna feed unit and a suitable pair of homing 
antennas. It interfaces with the existing UHF comms 
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radio and its antenna and contains all the necessary cir- 
cuitry to allow the user to home on signals received by 
either its own internal Guard receiver or by the comms 
radio. 

The 770-13 combines the simplicity of the single box 
approach with the flexibility of the Chelton modular sys- 
tem, giving an easy-to-fit, yet sophisticated, installation. 


Specifications 

Dimensions: 83 x 45 x 210 mm 
Weight: 0.625 kg 

Frequencies: 

(Channel 1) 243 MHz 

(Channel 2) +1.5% of Channel 1 


Contractor 
Chelton (Electrostatics) Ltd. 


VERIFIED 


Direction-Finding System 930 


The System 930 V/UHF direction-finding antennas 
enable a standard AM communications receiver to be 
converted into a 360° direction-finding system. These 
antennas are suitable for installation on fixed- or rotary- 
wing aircraft as well as maritime, land-mobile and 
ground installations. With it’s adaptor plate, P/N 23468, 
the 931-1 antenna is essentially a drop-in replacement 
for the DF301E direction finder. The 930-1 is a replace- 
ment for the AN18 direction finder. 

A typical system interconnection utilises an existing 
transmitter/receiver. The RF changeover relay enables 


the transmitter/receiver to be switched between the 
direction-finding antenna and the normal communi- 
cations antenna. The action of the direction-finding 
antenna is to modulate the received RF signal, the 
sense and depth of this modulation being related to the 
direction of arrival of the received signal. The receiver 
demodulates the modulation and passes the resulting 
audio back to the direction-finding antenna for process- 
ing. After processing in the antenna unit, the resulting 
bearing is available on an ARINC 407 output to drive a 
synchro indicator. An optional ARINC 429 or RS-422 
databus output capable of driving an electronic display 
can also be specified. 

The System 930 has been specifically designed to be 
compatible with direction-finding on pulsed tone per- 
sonal locator beams (PLBs), including SARSAT bea- 
cons, when used with a SARSAT compatible receiver 
such as Chelton 7-28-406. 


Status 

System 930 series of direction-finding antennas have 
already been installed on the following platforms: 
Augusta AB412; BAe Nimrod; Bell 212, 214ST, 412SP 
and CH146; Cessna 416 and Caravan; DHC Dash 8; 
ECD UH1D; ECF Puma and Super Puma; Learjet; PBN 
Islander; PZL Mielec AN28; Shrike Commander; and 
Westland Lynx. 


Contractor 
Chelton (Electrostatics) Ltd. 


UPDATED 


ACCS 3300 Digital Map Generator 


Computing Devices has designed rugged map display 
equipment intended for installation in harsh airborne 
environments. Most recently the ACCS 3300 digital 
map generator has been selected for the Royal Navy 
Merlin helicopter, under contract from Loral. This 
design has a scaleable architecture in order to meet a 
range of performance criteria, from static north-up 
maps to full rotating tracking maps with overlays. This 
will allow presentation of both raster and true vector 
data with efficient man/machine interface to facilitate 
zoom and a list of additional functions. The growth 
capability enables additional functions such as intervis- 
ibility, two- and three-dimensional displays. Map data is 
optimally compressed and stored to provide the oper- 
ator with control of the map, to enable display of key 
map and overlay information. 

The complexity of overlays can include text with sen- 
sor data, providing the ability to perform sensor and 
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101 Merlin helicopter with a Barco display 1995 
map fusion and object correlation presented on a range 
of low- to high-resolution displays. 

Map database expertise has been achieved in com- 
pressing raster data and, more significantly where 
a structured dataset is required, in automatically 


generating vector data from a raster map using its own 
Unix-compatible knowledge system. The advantage of 
utilising vector map data is its easy interpretation, 
enhancement and attribution. The vector dataset and 
its associated overlays are more easily maintained and 
updated than raster. 


Specifications, 

Dimensions: /2 ATR 

Power supply: 115 V AC, 400 Hz, 110 W 
28 V DC optional 

Outputs: RS-170, RGB 625-line CCIRR 
Environmental: MIL-STD-810E 
Reliability: >2,000 h MTBF 


Status 
Selected for the Royal Navy EH 101 Merlin helicopter. 


Contractor 
Computing Devices Company Ltd. 


STR 2100 Series Fixed Reception 
Pattern Antenna 


The 2100 Series range of Fixed Reception Pattern 
Antennas (FRPA) includes variants for both the GPS 
standard positioning service and the precise position- 
ing service for installation in helicopters, subsonic and 
supersonic fixed-wing aircraft. It features multilayer 
printed construction, crossed slot radiation pattern for 
good low-angle reception, low profile and low weight. 


Specifications 
Dimensions: (diameter) 163 mm x (height) 14 mm 
Weight: 0.45 kg 


Contractor 
Cossor Electronics Ltd. 


STR 2210 Series Controlled 
Reception Pattern Antenna 


The 2210 Series range of controlled reception pattern 
antennas are switchable for installation in helicopters, 
subsonic and supersonic fixed-wing aircraft. It features 
a seven-element array, FRPA element suitable for flat, 
conformal or direct installation. 


Contractor 
Cossor Electronics Ltd. 
UPDATED 


STR 2310 Series Antenna 
Electronics Unit 


The STR 2310 Series antenna electronics unit, 
designed for use with the fixed reception pattern 
antenna, features high-quality RF front-end filters, a lim- 
iter/blanking circuit, low-noise preamplifier and oper- 
ation on separate L1 and L2 frequencies. The function 


of the unit is to reduce adjacent out-of-band signals 
from such sources as Tacan, DME, IFF and radar toa 
level allowing rapid acquisition of the weakest GPS sat- 
ellite signals. The antenna electronics unit is small, 
lightweight and options are available to give dual or 
single RF outputs. 


Specifications 
Dimensions: 99 x 81 x 32 mm 
Weight: 0.4 kg 

Power consumption: <3 W 
Reliability: >13,000 h MTBF 


Contractor 
Cossor Electronics Ltd. 


UPDATED 


STR 2400 Series Antenna Control 
Unit 


The Cossor STR 2400 Series antenna control unit is 
essential to improve the ECM resistance and perform- 
ance of GPS receiver processor units in a jamming 
environment by providing the means to suppress inter- 
ference on GPS frequencies effectively. The antenna 
control unit features L1 and L2 operation, seven chan- 
nels, interface for all GPS receivers, fast adaptation 
to maintain nulls during high-dynamic manoeuvres, 


UK/NAVIGATION AND NAV/ATTACK 


low-noise figure under all conditions, optional preselec- 
tion filters within the standard enclosure, automatic 
reconfiguration on detection of a channel fault and the 
potential to integrate within GPS receivers. 


Specifications 
Dimensions: 300 x 57 x 2,100 mm 
Weight: 4 kg 


Contractor 
Cossor Electronics Ltd. 


VERIFIED 


STR 2515 Series Receiver 
Processor Unit 


The STR 2515 Series receiver Processor Units are high- 
dynamic, five- or six-channel, % ATR short units. The 
RPU provides Standard Position Service (SPS) C/A 
code and, to US DoD authorised users, the very accu- 
rate Precise Position Service (PPS) P/Y code. A major 
advantage of the STR 2515 Series is that the C/A code 
version of the RPU can be simply upgraded at Cossor 
to P/Y code once the customer has an agreement with 
the US DoD. 

The STR 2515 Series features separate L1 and L2 
channels, for higher resistance to jamming, and five or 
six dedicated receiver channels. It is capable of 
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handling all selective availability and anti-spoofing 
aspects required by US DoD authorised users and is 
the first European GPS RPU to be unclassified when 
keyed. It has parallel operation of MIL-STD-1553B, 
ARINC 429, ARINC 572 Gray coded baro altitude, 
RS-422 and PTTI/Have Quick interfaces and operates 
with either FRPA or CRPA_ systems’ without 
modification. 

A Kalman filter is available which, when embedded in 
the host GPS, helps to overcome the problems associ- 
ated with close coupled navigation solutions and the 
security implications associated with the export of GPS 
corrected pseudo-range and range rate data. Kalman 
filter solutions provide a flexible method of calibrating 
inertial, altitude and heading reference systems and 
Doppler, or any combination of all three. 


Specifications 

Dimensions: 320 x 60 x 194 mm 

Weight: 4 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC, 40 W 
Reliability: >7,000 h MTBF 


Status 
More than 2,100 units have been sold worldwide to 
date. 


Contractor 
Cossor Electronics Ltd. 
UPDATED 


Terrain Referenced Mission 
Systems 


Research is continuing into the exploitation of terrain 
referencing principles and database technology used 
in conjunction with Electro-Optic (EO) sensor systems. 
Given precise knowledge at all times of aircraft spatial 
position and attitude and access to a digital topograph- 
ical database, it is possible to synthesise real-time per- 
spective imagery of the terrain scene around the 
aircraft. This image, when properly fused with infor- 
mation from an EO sensor such as a FLIR, can form the 
basis of a low-flying aid in situations where information 
from the FLIR is less than adequate. The concept is 
readily extended to portraying other database infor- 
mation such as targets, flight path obstructions and 
power cables. This last application is particularly 
attractive and is perceived as offering a major contri- 
bution to flight safety during fast jet and helicopter 
operations. 

Terrain and obstacle scene generation combined 
with FLIR has recently been shown to be a viable con- 
cept. The basic philosophy is that of enhancing the 
FLIR image by cueing features that are not otherwise 
clearly visible due to the prevailing thermal conditions. 
Development of the concept is continuing using 
ground rig facilities together with flight trials on 
Andover and Hunter laboratory aircraft equipped with 
the necessary enabling technologies. On the Hunter 
the system is implemented as part of the PENETRATE 
demonstrator programme. 


PENETRATE (Passive Enhanced Navigation with Ter- 
rain Referenced Avionics) is a venture to develop an 
integrated covert mission system exploiting terrain 
reference technology. The system, mounted in a 
small pod, comprises a mass data store and a 
computing suite undertaking such functions as terrain 
referenced navigation, terrain/obstacle scene gener- 
ation, tactical routeing and mission management. The 
mass data store is a 400 Mbyte capacity optical disk 
system developed for use in a combat aircraft 
environment. 


Status 
Continuing research and development. 


Contractor 
Defence Research Agency. 


Visually Coupled System 


A Visually Coupled System (VCS), currently under 
development at the Defence Research Agency, Farnbo- 
rough, will enable research into Helmet-Mounted Dis- 
play (HMD) flight symbology, platform characteristics 
and the human factors of VCS operation at night and in 
adverse weather conditions. Navigation accuracies of 
better than 20m are anticipated from an integrated 
INS/GPS/terrain referenced navigation suite. 

A Lynx helicopter has been extensively modified to 
accept a chin-mounted pan and tilt platform containing 


a thermal imaging sensor. The platform moves in 
synchronisation with head movements which are 
detected by DC head trackers, and a stabilised 1:1 ther- 
mal image of the outside world is displayed on a 53° 
field of view HMD, together with essential flight sym- 
bology. The symbology can be rapidly reprogrammed 
in order that optimised displays for specific flight 
conditions can be designed and proven. 

The scope of the research will shortly be expanded to 
investigate the potential of obstacle warning devices, 
enabling operation at low level or close to obstructions 
with increased confidence. 

The benefits of this research may be enjoyed by mili- 
tary and civil helicopter operators alike. Nap of the earth 
flight at night or in adverse weather allows military heli- 
copters to operate covertly on the _ battlefield, 
increasing survivability and mission effectiveness. 
There are advantages for search and rescue and off- 
shore rig helicopter operators where knowledge of the 
presence of sometimes highly dynamic obstructions, 
such as ship superstructures, is essential. 


Status 
Development of the aircraft installation is nearly 
complete. Flight trials will commence in Summer 1995. 


Contractor 
Defence Research Agency. 


Solid-State Angular Rate 
Transducer 


The Solid-State Angular Rate Transducer (START) is a 
miniature transducer for measuring angular rate move- 
ment. Based on the principle of a vibrating element 
which causes a Coriolis force to be set up which is pro- 
portional to the rate of angular velocity, START has the 
advantage over conventional wheeled gyroscopes in 
that there are no moving parts. With no wear-out mech- 
anisms, START yields long active- and shelf-life without 
the need for any maintenance, and extreme durability in 
very demanding environments. 

START is particularly applicable where the level of 
self-noise is critical and, with the benefit of a virtually 
instant switch on time and power consumption of 1 W, 
START offers real alternatives for new and cost- 
reduction programmes. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Total Terrain Avionics 


The high-grade inertial navigation systems fitted in 
most modern attack aircraft produce errors of about 1 n 
mile/h. They do not provide the micro-navigation 
accuracy down to tens of metres required for close 
but safe terrain-following, hence the need so far for 
Terrain-Following (TF) radars which use high-power 
emissions. Against increasingly sophisticated de- 
fences, successful airborne penetration requires the 
ability to navigate and terrain-follow in all weathers with- 
out the emission of such detectable electromagnetic 
radiation. 

The GEC-Marconi Avionics solution, designated 
Total Terrain Avionics (T?A), combines the display 


generation, micro-navigation and TF elements required 
to make accurate, autonomous and covert penetration 
a practicality. The essence of the T?A approach lies in 
an integrated digital terrain database compiled with 
maximum usability of existing and planned database 
components from national mapping agencies or 
derived from suitable imagery sources. Database stor- 
age may be either semiconductor or optical disc tech- 
nologies, the level of detail in each database being 
tailored to suit the individual requirement. 

The T?A concept is a modular one, with the database 
of the required size and detail being addressed by 
the multiple processors of the digital map, terrain 
referenced navigation and terrain-following elements. 
The automation of navigation and terrain-following 
reduces crew workload, whilst the digital map with 
its overlaid enhanced tactical displays greatly 
improves situational awareness. TA applications are 
designed to cover both fixed-wing aircraft and 
helicopters and missiles, together with ground station 
displays. 


412 


Spartan 

Terrain elevation data can be exploited to achieve auto- 
matic micro-navigation and covert terrain-following of 
the necessary high integrity. The micro-navigation 
employs modern radar altimeters incorporating vari- 
able output power and spread spectrum techniques to 
provide low probability of detection. In Spartan, the 
radar altimeter is used to map the vertical cross-section 
of the terrain beneath the aircraft for matching within 
the database. This Terrain Referenced Navigation 
(TRN) produces fixes every two seconds. The fix match- 
ing algorithm is robust, recovering quickly from the 
larger inertial errors likely to be met after a prolonged 
water crossing or from any local errors in the terrain 
data. 

The TRN fixes are used to Kalman filter the INS out- 
puts and thus, even with medium-grade INS, the aircraft 
position is known with extremely good accuracy and 
high confidence. With this knowledge, the database 
can be scanned over the projected flight path to predict 
the ground profile ahead. The TF algorithm is therefore 
able to define and demand a totally safe kinematic flight 
path that ensures the closest maintenance of clearance 
level, even in manoeuvring flight. The sudden unmask- 
ing of close terrain and ballooning over hill crests that 
can occur with conventional TF radars is avoided. The 
system also monitors achieved and forecast ground 
clearances against those required and gives ground 
proximity warning where necessary. Additionally, 
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obstacles are included in the database and their 
location and indicated height projected on to the pilot’s 
HUD or helmet-mounted display for obstacle cueing. 


Specifications 

Dimensions: % ATR short 

Weight: 15 kg 

Power: 200 W 

Coverage: 230,000 sq miles 

Database programming: 13 min 

Environmental: MIL-STD-810, MIL-STD-461 and 462 
Reliability: 3,000 h MTBF 


Digital colour map \ 

Advances in techniques for lossless compression, 
storage and recovery of digital data, combined with 
developments in cockpit colour displays, have been 
exploited by GEC-Marconi Avionics to produce two- 
and three-dimensional digital map presentations with 
wide area coverage. Topographical and cultural data 
can be stored in pixel or vector formats and recalled for 
colour video display as realistic reproductions of paper 
maps or as terrain representations. Additional switch- 
able colour palettes are available to suit different appli- 
cations, for example to suit cockpit lighting conditions 
for night operations. Depending upon how the data- 
base is compiled, the resulting display can be declut- 
tered of unwanted detail. The viewing area can be 
rotated in orientation, swiftly and smoothly manoeuvred 


about the stored area and viewed at any one of the stan- 
dard aeronautical map scales or with a zoom capability. 
Additionally, on a sortie-to-sortie basis a mission route- 
ing and intelligence overlay can be generated and 
loaded into the database for use in flight. 

The addition of terrain elevation information to the 
database generates a wide range of enhanced tactical 
head-down display options to overlay the basic map. 
For example, dynamic relative height shading provides 
terrain-avoidance assistance, whilst ground-to-air inter- 
visibility displays, with ground threat positions and 
effective ranges, aid threat-avoidance manoeuvring. 
Conversely, dynamic air-to-ground intervisibility dis- 
plays demonstrate the achievement of terrain-masking 
and provide a pseudo radar display to ensure that any 
mapping radar transmissions are initiated only when 
the target or fix point is in radar view. Head-up display 
enhancement is achieved by the generation and pre- 
cisely placed display of ridge lines to give added pilot 
confidence in poor visibility or when limited to flat 
contrast FLIR pictures. 


Status 
In service in Harrier GR. Mk 7. 


Contractor 
GEC-Marconi Avionics. 


UPDATED 


FIN 1000 Series Inertial 
Navigation Systems 


FIN 1000 is the designation of a family of inertial navi- 
gation systems based on the GEC-Marconi Radar and 
Defence Systems gimballed inertial platform using 
floated rate integrating gyros and precision force 
feedback accelerometers. The group _ includes 
particular systems optimised for long-term high 
accuracy and for rapid reaction alignment. Versions 
include: 


FIN 1010 Developed for the Panavia Tornado, the FIN 
1010 has all-digital interfaces and an accuracy of better 
than 1 n mile/h. Another version of the Tornado system, 
with analogue interfaces and comprehensive route 
navigation, is fitted to the Mitsubishi F-1 advanced 
trainer. 


FIN 1012 Fitted to Royal Air Force British Aerospace 
Nimrod MR. Mk 2 aircraft, the FIN 1012 is optimised for 
long-term accuracy. 


FIN 1031 The FIN 1031 Navigation Heading and Atti- 
tude Reference System (NavHARS) is fitted in Royal 
Navy British Aerospace Sea Harrier F/A-2s. The inertial 
platform is stabilised by two two-axis ruggedised oscill- 
ogyros developed by GEC-Marconi. NavHARS utilises 
other aircraft sensors which provide Doppler radar 
velocities, true airspeed and flux valve magnetic 
heading. 

A two-minute alignment can be achieved on land or 
sea with further refinements when the aircraft is 
airborne. 

The GEC-Marconi FIN 1031B NavHARS has been fit- 
ted as part of the mid-life update installation in the Royal 
Navy Sea Harrier F/A-2. It is similar to the FIN 1031 sys- 
tem but has two independent dual-redundant MIL- 
STD-1553B databuses. The addition of the 1553B data- 
buses is primarily to facilitate interfacing with the Blue 
Vixen radar, AMRAAM and revised avionics such as the 
new bus control interface unit. 


Specifications 

Inertial platform unit 
Dimensions: 212 x 215 x 332 mm 
Weight: 11.9 kg 


Processor unit 
Dimensions: 261 x 199 x 381 mm 
Weight: 13.64 kg 


Control/display unit 

Dimensions: 147 x 152 x 139 mm 
Weight: 2.5 kg 

Power supply: 200 V AC, 400 Hz, 3 phase 
28 V DC for switching and lighting 


FIN 1064 FIN 1064 is an integrated navigation and 
attack system, providing inertial navigation and a wide 
range of weapon delivery modes. The system has been 
in service since the early 1980s in the Royal Air Force 
Jaguar ground attack/reconnaissance aircraft, and is 
also fitted to Jaguars of the Oman and Ecuador Air 
Forces. Navigation data is provided by a FIN 1000 
series gimballed inertial platform. The system was fitted 
in a mid-term upgrade of the aircraft systems and pro- 
vides a suite of analogue and digital interfaces to the 
aircraft sensors and control/display systems; it also 
provides the capability to upgrade the system software 
at LRU level using a portable, solid-state, programme 
loader. Weapon aiming computation is provided for 
both air-to-air and air-to-ground modes. More recently, 
FIN 1064 has been updated to incorporate a MIL- 
STD-1553B databus, integration of inertial and GPS 
navigation data, and integration with the GEC-Marconi 
TIALD (Thermal Imaging and Laser Designator) Pod. 
The mission and weapon-delivery capability of the sys- 
tem has been significantly enhanced by in-service soft- 
ware upgrades, in line with the expanding role of the 
Jaguar aircraft. 


FIN 1075 The GEC-Marconi FIN 1075 inertial navi- 
gation system was selected for the Harrier GR. Mk 5 
and GR. Mk 7 and is currently in service with the 
Royal Air Force in both the UK and Germany. The 
system is form, fit and function interchangeable 
with the AN/ASN-130 navigation system in the US 
Marine Corps AV-8B. The inertial platform uses gyros 
and accelerometers manufactured by GEC-Marconi 
and interfaces with the Harrier GR. Mk 7 databus, 
avoiding the need for a dedicated control/display 
unit. 

The inertial platform can be aligned on land, at sea or 
in flight. The ground alignment mode has a wander 
azimuth mechanism and does not require an initial 
heading input. 


Specifications 

Dimensions: 193 x 286 x 356 mm 

Weight: 20 kg 

Reaction time: <3 min 

Gyrocompass align: 7 min for 0.8 n mile CEP 
Accuracy: 

(navigation) 0.8 n mile CEP 

(heading) +0.1° 

(attitude) +0.1° 

Reliability: 1,500 h MTBF 


FIN 1075G The FIN 1075G is a variant of the FIN 1075 
which is designed to operate in conjunction with a 
stand-alone GPS receiver to provide a continuous, 
precision navigation solution under high dynamic 
conditions with significant periods of GPS outage. 


FIN 1075G has been evaluated at Boscombe Down 
and gas been used extensively in recent overseas 
Harrier GR. 7 operations. 

The same system is also capable of a GPS aided 
moving base alignment and is currently being assessed 
to provide the Harrier GR. 7 with an ‘at sea’ alignment 
capability. 


Contractor 
GEC-Marconi Radar & Defence Systems. 
NEW ENTRY 


FIN 1110 Two Gimbal Inertial 
Navigation System 


The FIN 1110 is a lightweight and compact inertial navi- 
gation system for helicopters and maritime and trans- 
port aircraft. The system is contained in a % ATR short 
box weighing less than 10 kg and costing about one 
third the price of a full inertial navigation system. Com- 
plexity is avoided by the use of only two gimbals (hence 
the designation two gimbal INS) in place of the four 
needed in aerobatic aircraft. At the same time the sys- 
tem has a strapdown azimuth sensor gyro. The adop- 
tion of a gimballed platform rather than a strapdown 
system for this purpose has several advantages. The 
most significant is the rapid and independent align- 
ment capability, the system finding true north to an 
accuracy of 0.4° within four minutes of powering up. 
The system is thus freed from the inherent errors 
caused by variations in the earth’s magnetic field. 
Continuing alignment in the air permits operation from 
moving platforms such as ships. 

The original concept was to incorporate sufficient 
computing power to permit integration with an external 
sensor. Since Doppler is widely used in military helicop- 
ters, this was chosen for initial trials. Working closely 
with UK Doppler manufacturers, GEC-Marconi mod- 
elled the potential errors in both inertial navigation and 
Doppler, the outcome being a 15-state Kalman filter 
providing a much greater degree of accuracy than 
could be obtained by either Doppler or INS in isolation. 

In October 1986, the MoD ordered 16 FIN 1110s to 
operate as vertical and heading reference systems in 
conjunction with the Racal-Thorn Defence Searchwater 
radar which equips the Sea King AEW helicopters of 
the Royal Navy. 


Specifications 

Dimensions: 334 x 125 x 194 mm 
Weight: 9.8 kg 

Alignment time: 2-5 min 


Status : 
No longer in production. In service in Royal Navy Sea 


King AEW helicopters to stabilise the radar antenna and 
improve navigation performance and in the Swedish Air 
Force Super Puma. 


Contractor 
GEC-Marconi Radar & Defence Systems. 
UPDATED 


FIN 3110G Ring Laser Gyro INS/ 
GPS Family of Products 


GEC-Marconi Radar and Defence Systems manufac- 
tures the FIN 3110 INS/GPS integrated system to meet 
the requirements of military aircraft, helicopter, self- 
propelled howitzers, artillery, land vehicles and marine 
craft. 

The GEC-Marconi Radar and Defence Systems FIN 
3110 is an Integrated Navigation Systems (INS) con- 
sisting of a Ring Laser Gyro Inertial Sensor and an 
embedded Global Positioning System (GPS) receiver 
module. This system is capable of providing precise 
and continuous outputs of navigation heading and 
attitude data to the weapon and flight control systems. 

The FIN 3110 is a small (177.8 x 177.8 x 279.4 mm), 
lightweight (10.5 kg) unit consuming just 55 W from a 
28 V DC power source. The INS and GPS are closely 
integrated in a Kalman Filter, which combines the high 
position accuracy of the GPS receiver with the angular 
rates and linear acceleration of the INS on a 1553B 
databus. Other interfaces could be available if required. 
The applications software is written in Ada and is 
executed on a Motorola 68040 processor. 

The FIN 3110 is the culmination of 15 years of 
research and development of Ring Laser Gyro tech- 
nology. The advent of the single module GPS Receiver 
and Processor in 1993 allowed the _ integrated 
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navigation system to be manufactured for the UK MoD 
and export programmes. 


Specifications 

Alignment times: 

(gyrocompass) 4 min 

(rapid reaction) 30s 

Inertial performance: 

(position) <0.8 n mile/h CEP 

(velocity) (N,E) <2.5 ft/s RMS 

(velocity) (vertical) <2 ft/s RMS 

GPS performance: 

(position) (spherical error) <16 m SEP 

(velocity) (per axis) <0.1 m/s RMS 

MTBF: >5,000 h 

Power: 28 V DC, <55 W 

Dimensions: 177.8 x 177.8 x 279.4 mm 

Weight: 10 kg 

Environmental requirements: 

MIL-E-5400T; 

Temperature altitude operation to Class 2 (optionally 
Class 2X for forced cooling); 

Tested to MIL-STD-810E (temp, altitude, vibration), 
MIL-STD-461C (EMC), MIL-STD-704E (power supply) 
Interfaces: 

1 or 2 dual-redundant MIL-STD-1553B (RT or bus con- 
trol); PTTI/Have Quick; RF for GPS antenna; Dual 
RS-422 instrumentation; ARINC 429; Synchro/ 
analogue; Panlink 


Status 
In production. 


Contractor 
GEC-Marconi Radar & Defence Systems. 


NEW ENTRY 
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FIN 3110 GTI 


The FIN 3110 GTI (GPS, Terrain, Inertial) is a variant of 
the FIN 3110 navigation system designed for standoff 
missiles and aircraft. 

The system is based on a Ring Laser Gyroscope 
(RLG) inertial system capable of autonomous operation 
to 0.8 n mile/h and includes two sophisticated Kalman 
Filters for the provision of horizontal and vertical inte- 
grated navigation solutions using additional sensor 
data. In addition to the basic inertial system the unit has 
the capacity to be equipped simultaneously with an 
embedded military GPS receiver, a Digital Terrain Sys- 
tem (DTS) and special-to-type analogue and/or digital 
interfaces. 

The GPS receiver can be either military code or civil 
C/A code. 

The DTS module provides both terrain referenced 
navigation and terrain following functions and is com- 
prised of: terrain elevation data storage memory 
(EEPROM); mission specific digital terrain elevation 
data; data processing hardware; terrain-referenced 
navigation update algorithms; and _ terrain-following 
algorithms providing steering commands. 

A feature of the FIN 3110 GTI is the direct use of GPS 
and TRN measurement data in the same integrated 
navigation Kalman filter to give improved performance 
and increased robustness through improved sensor 
cross-mounting. 

The overall size of the FIN 3110 GTI is the same as 
the basic FIN 3110. 


Contractor 
GEC-Marconi Radar & Defence Systems. 


NEW ENTRY 


PA9052SM GPS receiver 


The PA9052SM GPS receiver is GEC-Marconi Radar 
and Defence System’s standard airborne user equip- 
ment. It provides full Precise Positioning Service (PPS) 
capabilities and includes all the interfaces expected of 
a military GPS receiver including MIL-STD-1553B, 
ARINC 429/575, PTTI and RS-422. Standard Position- 
ing Service (SPS) variants are also available. As well as 
generating a basic navigation solution, the PA9052SM 
can provide area navigation facilities and is suitable for 
use in an integrated navigation system. 

GEC-Marconi Radar and Defence Systems is also 
providing a five/six-channel GPS receiver module for 
the Eurofighter 2000 project. This module also provides 
full PPS capability and is suitable for use in embedded 
applications. 


Specifications 

Dimensions: 

(PA9052 receiver) 216 x 194 x 90 mm 
(PA9915 antenna) 89 mm diameter 
Weight: 4.3 kg 


Status 

Deliveries of GPS receivers to customers worldwide 
started in 1989. They were selected for the develop- 
ment phase of the AH-64D Longbow Apache helicopter 
and are currently in service on Royal Air Force Tornado, 
Jaguar, Harrier and Nimrod aircraft. 


Contractor 
GEC-Marconi Radar & Defence Systems, Electronic 
Systems Division. 


UPDATED 


PA9360 GPS Modules 


The PA9360 family of GPS modules provides a flexible 
solution for applications requiring an embedded GPS 
receiver capability. The PA9361 module is the first in 
the family and is designed for applications in the air- 
borne, naval and land environments. Advanced ECL 


PA9000 Series of GPS equipment showing the airborne GPS receiver, antenna, preamplifier and control/ 


display unit module, together with the naval receiver, control/display unit and antenna 


and VLSI ASIC technology has been used to achieve 
full six-channel, dual-frequency capability within a 
single module. 

The PA9361 module uses software from the PA9000 
Series of military GPS receivers and is suitable for 
embedded use in a range of navigation equipments. 
Installation and support are simplified by the incorpor- 
ation of a PPS-SM device which ensures that the mod- 
ule is unclassified, even when loaded with encryption 
keys, and the ability to power feed a remote pre- 
amplifier via the single-cable RF input. Performance is 
maximised by the availability of 10 Hz GPS measure- 
ments and full navigation capability in high dynamic 
environments, even in the unaided mode. Extensive 
BITE and a high inherent reliability combine to lower the 
customer’s support tests. 


1995 


Specifications 

Dimensions: 150 x 150 x 25 mm 

Weight: 1.4 kg 

Power supply: 5 V DC, 15 V DC or battery 
Temperature range: —54 to +71°C 
Accuracy: 

(position) 16 m (SEP) 

(velocity) 0.2 m/s (95%) 

(time) 100ns (10) 

Reliability: >10,000 h MTBF calculated 


Contractor 
GEC-Marconi Radar & Defence Systems, Electronic 


Systems Division. 


UPDATED 
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AD380 and AD380S Automatic 
Direction-Finders 


Latest in a number of automatic direction-finding sys- 
tems developed and produced by GEC-Marconi, the 
AD380 is designed to ARINC 570 and covers the fre- 
quency range 190 to 1,799 kHz in 0.5 kHz steps while 
its variant, the AD380S, covers 190 to 1,599.5 kHz. The 
latter additionally covers the international maritime dis- 
tress frequency of 2,182 kHz with the ability to tune to 
+0.5 kHz on either side of the nominal frequency, ren- 
dering it particularly suitable for search and rescue. 
This difference apart, both systems are designed to the 
same standard. 

AD380 systems have automatic, crystal-controlled 
frequency selection and are of all-solid-state construc- 
tion with instantaneous electronic tuning. Built-in test 
facilities are incorporated. 

A range of controller options is available, permitting 
single, dual or programmable operation. Standard con- 
trollers come in three versions, all of which provide 
selection of frequency and mode, ADF, antenna, test or 
beat frequency oscillator, together with volume control. 
The decade frequency selectors display the oper- 
ational frequency in 1 in (25 mm) high numerals. Fre- 
quency controls comprise three concentric knobs 
which operate the logic frequency circuitry. 

The first type of controller is the G4032E, a single fre- 
quency version, and the second type, the G4033E, is 
used for tuning two receivers. Mode facilities in each 
case are selected by toggle switches and each control- 
ler has a test button. The third controller type is the 
G4034E, designed for rapid retuning of a single 
receiver to one of two frequencies which then can be 
selected by operation of a transfer switch when a white 
bar is displayed across the figures of the frequency not 
in use. Mode facilities are selected by a rotary switch. 

A programmable controller, the AA-3809, conforms 
to the dimensions, form factor and electrical require- 
ments of ARINC 570. It provides a four-channel prese- 
lect facility and can control both versions of the AD380. 
Six push-buttons permit instantaneous selection of fre- 
quencies previously entered into the memory store, 
which retains information when the equipment is 
unpowered. 

The displayed frequency is always that to which the 
receiver is tuned and the operator can change stored 
information while in flight or select the ‘N’ button which 
allows normal operation of the controller. A brightness 
control, which is independent of the main aircraft panel 
lighting system, is incorporated. Normal mode facilities 
are also available for pilot operation. 


Specifications 
Dimensions: 
(receiver) % ATR short 
Weight: 

(receiver) 4.5 kg 


Status 
No longer in production but still in service. 


Contractor 
GEC-Marconi Sensors Ltd. 


UPDATED 


AD620C Navigation System 


The AD620C is a microprocessor-governed integrated 
navigation and control system based on the earlier 
AD620 navigation computer. It provides not only navi- 
gation facilities but also control of sensors such as 
Tacan and VOR/DME and, in addition, can compute 
true airspeed from basic air data information. TAS pro- 
vides smoothing for Tacan and VOR/DME signals and 
dead-reckoning navigation in the absence of Tacan and 
VOR/DME. It can operate in polar or cartesian co- 
ordinates and will automatically tune a Tacan or VOR/ 
DME when waypoints are selected. Other facilities 
include full slant range correction and outputs to an 
automatic flight control system or weapon aiming sys- 
tem. Fix and mark facilities are also available. Data, 
entered by a control and display unit keyboard, is 
retained when power is cut-off. 

The system comprises three units: a Navigation Com- 
puter Unit (NCU), a Control and Display Unit (CDU) anda 
Remote Readout Unit (RRU). Each controls a micropro- 
cessor to allow simple interfacing with its companion 
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units to form an ARINC 429 digital data highway. The 
inclusion of a microprocessor in the control and display 
unit also permits a rapid display response to keyboard 
input while at the same time allowing display formatting 
to take place within the control and display unit itself. 
The three units have considerable spare computer 
capacity for future development and growth. 

Features of the navigation computer unit include an 
expanded memory capacity for both programme and 
in-flight data acceptance, improved interface circuit 
design for better performance and higher integrity and 
a new form of mechanical construction which makes 
each module a self-contained entity and allows testing 
down to component level with simple equipment. A 
built-in test programme monitors all input and output 
signals as well as the computer software. 


Specifications 
Dimensions: 

(NCU) 194 x 127 x 318 mm 
(CDU) 95 x 146 x 165 mm 
(RRU) 31 x 80 x 144 mm 
Weight: 

(NCU) 3.5 kg 

(CDU) 1.8 kg 

(RRU) 0.34 kg 


Status 
No longer in production. In service in the Aermacchi 
MB-339A trainer. 


Contractor 
GEC-Marconi Sensors Ltd. 
UPDATED 


AD620K Integrated Navigation 
System 


Designed for the single-seat Aermacchi MB-339C 
Veltro light strike aircraft, the AD620K is a development 
of the earlier AD620C navigation system provided for 
the two-seat Aermacchi MB-339A trainer. The AD620K 
has an improved performance compared with earlier 
versions owing to the addition of an AD660 Doppler vel- 
ocity sensor and associated processing and displays. 
The system operates in conjunction with an inertial plat- 
form, nav/attack information and guidance being pre- 
sented on a wide-angle head-up display. The navigation 
computer can accept data from a wide variety of navi- 
gation sensors together with an attitude and heading 
reference system, to compute present position. 


Status 

The system was selected for the MB-339C in October 
1984 and is in service with the Royal New Zealand Air 
Force. 


Contractor 
GEC-Marconi Sensors Ltd. 
UPDATED 


AD660 Doppler Velocity Sensor 


Tha AD660 Doppler sensor is packed into a single unit 
containing the antenna, transmitter/receiver, tracker, 
and digital and analogue inputs and outputs, all under 


The AD620 integrated navigation and control system 


microprocessor control. The transmitter is a Gunn 


diode generating about 200mW of power at 
13.325 GHz. The signal is frequency modulated, the 
actual frequency being selected by the microproces- 
sors to give the best return signal in any set of con- 
ditions, eliminating for example height hole effects. The 
system employs four beams, any three of which provide 
satisfactory performance, the fourth being used to 
enhance operation at extremes of altitude and to pro- 
vide a self-check function. The standard output for 
groundspeed and drift angle is an ARINC 429 serial 
digital data highway, but ARINC 582 and 561 digital and 
ARINC 407 synchro outputs can also be provided. 


Specifications 
Dimensions: 379 x 237 x 132 mm 


Status 

No longer in production. The AD660 is a standard 
option on Boeing 727 and 737 transports and has been 
adopted by British Airways and Lufthansa among other 
operators. It has been selected by CASA for its 
C-101DD Aviojet advanced trainer/ground attack 
aircraft. 


Contractor 
GEC-Marconi Sensors Ltd. 


UPDATED 


AD2770 Tacan 


The AD2770 Tacan navigation and homing aid is suit- 
able for all types of aircraft. This system is now used on 
the majority of front-line aircraft in service with UK 
forces. It provides range and bearing information from 
any selected ground Tacan station or from any suitably 
equipped aircraft and is available in a number of forms 
offering outputs in digital ARINC 429 or analogue form 
ora combination of the two. Output signals may be pro- 
vided to drive range/bearing or deviation indicators on 
a pilot’s panel or to interface directly with a computer. 

The system has full 252 channel X and Y mode cap- 
ability and operates up to 300 n miles range with a 
range accuracy of better than 0.1 n mile. Bearing accu- 
racy is said to be better than 0.7° on normally strong 
input signals. It comprises two units: a transmitter/ 
receiver hard-mounted in the avionics bay and a panel- 
mounted remote-control unit. A switching unit, also 
installed in the avionics bay is required when two anten- 
nas are fitted. A mounting tray with a cooling air blower 
is necessary if a cooling air supply is not available from 
the aircraft’s own air-conditioning system. 

The transmitter/receiver section with a digital inter- 
face only is contained in a % ATR short case with a front 
doghouse. Versions with analogue outputs are accom- 
modated in a case of longer dimensions to house the 
additional circuitry. Signal processing circuitry is 
largely digital in the interests of system reliability, and 
continuous integrity monitoring techniques eliminate 
the risk of erroneous outputs. 

Range and bearing analysis and output formats are 
prepared in a general purpose computer module called 
the analyser. This allows both range and bearing signal 
processing to use the same circuitry, with a consequent 
reduction in the number of components. The range sys- 
tem uses a parallel search method, said to be unique, 


which by making use of all signal returns achieves a 
very rapid lock on. 

The AD2770 system operates in three modes: 
receive (giving bearing information only); transmit and 
receive; and air-to-air (providing range information on- 
ly). Transmitter frequency range is from 1,025 to 
1,150 MHz with an output of 2.5 KW peak pulse power. 
Receiver frequency coverage is from 962 to 1,213 MHz. 
The tracking speed range is from 0 to 2,500 knots. 

The design of the AD2770 system is flexible both 
electrically and mechanically and alternative configur- 
ations with appropriate form factors, output character- 
istics and mechanical and electrical interfaces can be 
provided for new aircraft or for retrofit. 


Specifications 

Dimensions: 

(control unit) 57 x 146 x 83 mm 
(transmitter/receiver standard unit) 
380 mm 

(antenna switch) 69 x 130 x 56 mm 
Weight: 

(control unit) 0.45 kg 
(transmitter/receiver standard unit) 14 kg 
(antenna switch) 0.25 kg 


194 x 191 x 
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Status 
No longer in production but still in service in the 
Panavia Tornado and other front-line aircraft types. 


Contractor 
GEC-Marconi Sensors Ltd. 
UPDATED 


AD2780 Tacan 


A follow-on from the AD2770 series supplied for the 
Panavia Tornado and other front-line types, the AD2780 
is also proposed for military applications and is, says 
GEC-Marconi, lighter, smaller and less expensive than 
its predecessors, with extensive use of large-scale inte- 
gration and microprocessor technology. The system 
provides slant range and relative bearing to a standard 
Tacan station, range rate (which approximates to 
groundspeed when not used in conjunction with the 
company’s area navigation system), time to go to way- 
point or station, ARINC 429 serial data output and 252 
channels in X and Y modes. Outputs of range are avail- 
able in digital format to ARINC 429 and in analogue to 
dial and pointer displays. 
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Specifications 

Dimensions: 127 « 153 x 318 mm 
Weight: 3.5 kg 

Frequency: 

(transmitter) 1,025-1,150 MHz 
(receiver) 962-1,213 MHz 

Range rate output: 0-999 kts with accuracies +15 kts 
for 0-300 kts, and +5% for 300-999 kts 
Time to station output: 0-99 min 
Tracking speed: 0-1,900 kts, 0-20°/s 
Memory: 

(range) 10s 

(bearing) 4s 


Status 

In production and service in the British Army Gazelle 
and Royal Netherlands Air Force Eurocopter BO 105 
helicopters and Royal Air Force Shorts Tucano trainers. 


Contractor 
GEC-Marconi Sensors Ltd. 


UPDATED 


AMS 2000 Multifunction Control 
Display Navigation Unit (CDNU) 


The AMS 2000 Multifunction CDNU is a flexible navi- 
gation and management system with embedded GPS 
that is easily configurable to suit the customer’s require- 
ments and the host airframe. 

This CDNU is configured as a navigation computer 
using GPS and, if available, a combination of sensors 
including IN, Doppler and Air Data. From this baseline, 
the CDNU capability may be increased to meet 
additional customer requirements - thanks to the modu- 
lar approach adopted for hardware and software. The 
CDNU can provide a full mission management facility in 
single or dual configuration using MIL-STD-1553B and 
ARINC 429 databus. 

The AMS 2000 CDNU provides centralised control 
and display of the chosen avionics suite. Data and 
instructions are inserted manually via the keyboard or 
Data Transfer Device (DTD). The DTD is used for flight 
planning and for post-flight data retrieval. A customised 
mission planning station is available. 

The CDNU software is written in Ada. The non-volatile 
Flash memory is reprogrammable via the DTD. The 
CDNU’s large memory capability allows a wide range of 
equipment interfaces to be supported - in addition to 
navigation sensors. 

The AMS 2000 Multifunction CDNU is compatible 
with GNSS and provides a control and display function 
for SATCOM CNS applications. The CDNU may be 
used as a cockpit mission system or a tactical system, 
without any additional interfacing hardware being 
required. 


Specifications 
Size: 161.43 x 145.5 x 216.5 mm 
Weight: 5 kg (max) 


AMS 2000 CDNU 
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Power: 28V DC, 45W (max - 
complement), typically 36 W 
Cooling: convection - no forced air required 
Environmental: MIL-STD-810E; MIL-STD-461C/D 
RTCA/DO-160C 

Memory: 4 mbyte Flash PROM 

1/0: MIL-STD-1553B; ARINC 419/429 

(Hi/Lo) RS-232, -422; DC, AC, synchro, discretes 
GPS: embedded C/A or P(Y) 5 channel to STANAG 
4294. Includes Have Quick, BID 250 and KYK 13 
interface 


for full module 


Status 
Under contract to UK MoD for Sea King 4, 5 and 6 and 
Lynx MHA8. 


Contractor 
Racal Avionics Ltd. 


NEW ENTRY 


Doppler Velocity Sensors 


There are five models in the Racal Doppler velocity sen- 
sor family: the Doppler 71 and 72 antenna units for heli- 
copters and fixed-wing aircraft respectively; the 
Doppler 80 for helicopters and light aircraft; and Dop- 
pler 91 and 92 antenna units for helicopters and fixed- 
wing aircraft respectively. 

The Doppler 91 and 92 units use the best features of 
the previous models and incorporates microprocessor 
technology and new manufacturing techniques. These 
units use waveguide antennas and varactor multiplier 
transmitters for high accuracy at greater altitudes. 

The Doppler 80, with printed antennas Gunn diode 
RF source and switched beams, is for low-level helicop- 
ters operations where low weight is_ particularly 
important. 

Antenna units for helicopters have a speed range of 
—50 to 300 knots forwards and 100 knots laterally. The 
fixed-wing sensors have a corresponding speed range 
of -50 to 1,000 knots and 200 knots laterally. Velocity 
data can be provided in either analogue or ARINC 429 
digital format and MIL-STD-1553 databus may be speci- 
fied. The microwave signals produced by the Doppler 
90 series are specially tailored to reduce errors created 
by heavy rain, snow and hail. 

The transmission characteristics of the Doppler 91 
and 92 units can be remotely controlled. A low-power 
stealth mode can be selected for minimum detectabil- 
ity, or the transmitter switched off if the beam goes 
above the horizon, for example when the aircraft is 
banking. They transmit information to other aircraft sys- 
tems in ARINC 429 serial digital data form, but the MIL- 
STD-1553B remote terminal format can also be 
supplied. 


Specifications 

Dimensions: 

(Doppler 71/72) 406 x 406 x 127 mm 
(Doppler 80) 356 x 381 x 80 mm 


(Doppler 91/92) 358 x 391 x 118 mm 
Weight: 

(Doppler 71/72) 16.5 kg 

(Doppler 80) 8.6 kg 

(Doppler 91/92) 11 kg 

Power supply: 

(Doppler 71/72) 115 V AC, 400 Hz 
(Doppler 80 and 91/92) 28 V DC 


Status 

In production. The Doppler 91 has been selected for 
the EH 101 helicopter. The Doppler 71 is installed on 
Royal Air Force Aerospatiale/Westland Puma, Sikor- 
sky/Agusta SH-3D, Westland Sea King and Royal Navy 
and British Army Lynx helicopters and Belgian Air 
Force Sea King Mk 48s. Over 3,500 Doppler 71s are in 
service. 


Contractor 
Racal Avionics Ltd. 


UPDATED 


RNav 2 Navigation Management 
System 


Certificated by the UK Civil Aviation Authority in 1984, 
the RNav 2 navigation management system is in wide- 
spread use by helicopter operators supporting the 
North Sea oil industry and search and rescue, corpor- 
ate and special mission operators worldwide. It is also 
in use in military rotary- and fixed-wing aircraft where 
the operating environment does not justify the expense 
of extended military environmental specifications. 

The equipment comprises a Control and Display Unit 
(CDU) and a Navigation Computer Unit (NCU), and can 
accept inputs from GPS, Decca, VOR/DME, Omega/ 
VLF, Loran C and Doppler. Four separate navigation 
plots are maintained within the system, any of which 
may be selected for guidance. In the latest systems any 
navigation plot with temporarily invalid sensor input is 
able to revert to Doppler updating. With certain sensor 
combinations a total of five input sensors is therefore 
possible. 

The computer provides a variety of display and guid- 
ance outputs. Analogue outputs are available for the 
retrofit installation whilst digital databuses permit inter- 
facing with modern glass cockpits and digital AFCS. 
Inputs of fuel flow can be accepted from a variety of 
flowmeter types. Fuel computations include range, 
endurance, fuel remaining over each waypoint and at 
destination and estimates of these values when a 
helicopter is in the hover. 

A choice of CDU types is available with letters first or 
numbers first alphanumeric keys, Gen II or Gen III NVG 
capability and compatibility with Health and Usage 
Monitoring Systems (HUMS). 

NCU hardware variants provide for interfacing with a 
variety of VOR/DME types, HSIs and RMls. Software 
variants offer options such as grid navigation, vertical 
navigation, transition down and compatibility with the 
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The display for the Racal Avionics RNav 2 area 
navigation system 


Eurocopter Super Puma Mk II integrated flight data 
system. 

For aircraft operating within coverage of the Decca 
navigator system, the complementary Mk 32 Decca 
Navigator receiver with associated antenna and 
amplifier is used. 

RNav 2 is already operating worldwide using GPS as 
one of its input sensors. It will interface with GPS 
receivers which conform to ARINC 743. It forms the 
core of search and rescue systems certificated by a 
growing number of airworthiness authorities for IFR use 
in helicopters such as the Eurocopter Super Puma and 
the Sikorsky S-76. It is also in demand by fishery and 
environmental protection agencies in a variety of fixed- 
wing aircraft. 


Specifications 

Dimensions: 

(control/display unit) 146 x 114 x 208 mm 
(navigation computer unit) 124 x 184 x 324 mm 
Weight: 

(control/display unit) 2.7 kg 

(navigation computer unit) 5.5 kg 


Status 

In production. Selected by Bristow Helicopters Ltd, 
Bond Helicopters, British International Helicopters and 
Norwegian operators Helikopter Service, Braathens 
and Morfly for offshore oil support. Military users 
include the Royal Hong Kong Auxiliary Air Force S-76 
SAR, Dubai Air Force AB-412 SAR and Royal 
Norwegian Air Force Sea King Mk 43 update. 

Also fitted to fixed-wing aircraft such as Dornier 228s 
of the UK Ministry of Agriculture, Food and Fisheries, 
Cessna Caravan Ils of the Scottish Department of 
Agriculture, Food and Fisheries, Dutch police Turbine 
Islanders and British Army Defenders. 


Contractor 
Racal Avionics Ltd. 


VERIFIED 


RNS 252 Navigation System 


RNS 252 is a single-unit panel-mounted navigation 
computer which can accept inputs from Doppler and 
one additional sensor such as GPS, Omega/VLF or 
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Loran C. Sensor control is exercised through the com- 
puter keyboard and sensor data is accessed on the 
computer’s dot matrix display. 

The system accommodates 100 waypoints which are 
numbered but may also carry a five-character ident. Any 
or all waypoints may be vectored if required. Waypoints 
may be loaded manually through the keyboard or auto- 
matically through a data transfer device. A variety of 
steering modes is available. Steering guidance is avail- 
able in the basic form of steering arrows on the compu- 
ter display, but outputs are available for driving 
instrumentation and both AC and DC analogue auto- 
pilots. A weather radar output provides a navigational 
overlay for use with digital colour radars. 

RNS 252 is compatible with Racal Avionics Type 70, 
80 and 90 Doppler sensors and with GPS sensors 
which conform to ARINC 743. 


Specifications 

Dimensions: 

(standard version) 124 x 146 x 201 mm 
(Supertans version) 161 x 146 x 240 mm 
Weight: 

(standard version) 3.5 kg 

(Supertans version) 4.2 kg 

Power supply: 28 V DC, 40 W 


Status 

In production. In service in fixed- and rotary-wing air- 
craft worldwide including British Antarctic Survey Twin 
Otters, Indonesian Army BO 105s, Norsk Luftanbu- 
lanse BK 117s and Royal Moroccan Air Force Puma 
and Gazelle helicopters. Versions with GPS are in ser- 
vice in Royal Air Force Chinook and Puma, Royal Navy 
Sea King and British Army Lynx helicopters. 


Contractor 
Racal Avionics Ltd. 


UPDATED 


RNS 5000 Area Navigation 
System 


The RNS 5000 second-generation area navigation sys- 
tem meets the standards set down in the UK Civil Avi- 
ation Authority proposed minimum navigation 
performance specification. It is designed for fixed-wing 
regional carriers, commuter aircraft and helicopter 
operators, where its accuracy would be expected to 
reduce operating costs by virtue of the fuel savings 
possible with precision navigation, and is suitable for 
retrofit applications. A key feature of the RNS 5000 is its 
ability to use DME/DME position fixing as a basis for 
high accuracy. 

The system comprises a control/display unit that can 
show eight lines of data on a CRT and a navigation unit 
computer that accepts information from the following 
navigation sensors: dual DMEs or a single frequency- 
agile DME, VOR, Loran or Omega/VLF, Doppler vel- 
ocity, inertial navigation and air data. Automatic tuning 
of the VOR/DME receivers is based on aircraft position 
and track and the geometry of the station being used. 

The RNS 5000 can store the co-ordinates of 5,000 
waypoints with alphanumeric designators and 300 
routes, representing a database sufficient to store the 


route structure of a major airline. The database is 
updated by means of a solid-state data transfer device. 

Full autopilot/flight director facilities are provided in 
the lateral and vertical planes and the system can com- 
mand a parallel track, with left or right offset distances 
selected through the CDU. Serial outputs enable navi- 
gation information to be shown on an EFIS or weather 
radar display. A fuel management function shows the 
predicted fuel quantity at destination and intermediate 
points, as well as time and distance remaining against 
fuel reserves. 


Specifications 

Dimensions: 

(control/display unit) 146 x 114 x 155 mm 
(navigation computer unit) 124 x 189 x 324 mm 
Weight: 

(control/display unit) 2.7 kg 

(navigation computer unit) 5.5 kg 


Status 

In production. The system is in operation with Alaska 
Airlines, British Midland Airways and many corporate 
operators. 


Contractor 
Racal Avionics Ltd. 
VERIFIED 


Supertans Integrated Doppler/ 
GPS Navigation System 


The Supertans integrated Doppler/GPS navigation sys- 
tem is a replacement for the TANS series of equip- 
ments. Based on the RNS 252 (see previous item), it 
combines a six-channel GPS receiver with any of the 
Racal family of Dopplers. The package has been 
designed as a drop-in replacement for current TANS 
equipments. 

Supertans uses all existing connectors and cables, 
with only minimal additional cabling required for the 
GPS installation. The system maintains and enhances 
all the present capabilities of the TANS/Doppler system 
whilst adding the precise navigational accuracy of GPS. 


Specifications 

Dimensions: 

(Supertans) 240 x 161 x 146 mm 
(GPS receiver) 368 x 197 x 57 mm 
(antenna) 102 x 10 x 95 mm 
Weight: 

(Supertans) 4.2 kg 

(GPS receiver) 2.75 kg 

(antenna) 0.5 kg 

Power supply: 28 V DC, 40 W 


Status 

In series production and in operational use in Royal Air 
Force Chinook and Puma, Royal Navy Sea King and 
British Army Lynx AH. Mk 7 helicopters. Under a 
contract worth £4 million, systems are being delivered 
during 1996 for 14 new Royal Air Force Chinooks. 


Contractor 
Racal Avionics Ltd. 


UPDATED 


Deltafix LR Differential GPS 
Receiver 


The Deltafix LR differential GPS receiver offers a range 
of advanced features, including the option of a 12- 
channel GPS receiver within the low-cost, compact and 
rugged unit. Designed to provide high-accuracy pos- 
itioning at ranges up to 325 n miles from the reference 
station, the Deltafix LR Mk 2 features an advanced data- 
link receiver with fully synthesised tuning and an inte- 
gral display and keypad. An additional benefit is the 
ease with which the Mk 2 may be set up for operation. A 
removable smart card is used to store station data 
when changing reference stations and for controlling 
user access to commercially secure differential ser- 
vices. The unit can be set up and operated using either 
the integral keypad and display or from a terminal via a 
serial port. 

The receiver can accept clear or encoded differential 
correction data. Decoded and checked data and status 
monitoring information is output through two serial 


ports and the status of the receiver is displayed by front 
panel LED indicators. 

Using advanced digital frequency synthesis, the two 
operating frequencies used by Deltafix can be set in 
steps of 1 Hz between 1.6 and 3.4 MHz. This broad- 
band facility allows the receiver to be used with any Del- 
tafix LR reference station without the need for factory 
adjustment and the high dynamic range design permits 
reception of very low signals, even in the presence of 
strong HF transmissions. 

The Deltafix LR Mk 2 has been ruggedly built to meet 
airborne, marine and land requirements. An uncased 
version is also available for incorporation into inte- 
grated navigation systems as an OEM unit. A compact 
broadband antenna is supplied and an approved ver- 
sion for airborne use is available. The cased unit can 
also be supplied with a built-in 12-channel GPS 
receiver, to provide a totally integrated equipment, and 
is capable of providing high-resolution real-time pos- 
ition, speed, and course and time. The GPS receiver is 
set up and controlled using the keypad and display. 


The Deltafix LR Mk2 provides high-accuracy . 


positioning 1995 
Differentially corrected position data is displayed on the 
front panel and output through a serial port. Deltafix LR 
differential data can also be fed simultaneously to a 
separate GPS receiver if required. 


Contractor 
Racal Survey Ltd. 
UPDATED 


LandStar GPS 


The Racal Survey LandStar satellite-based differential 
GPS system is now available throughout North Amer- 
ica, and the Australian system has been extended to 
include Indonesia, New Zealand and Papua New Gui- 
nea. LandStar’s precise positioning capability may now 
be used in a wide range of applications in these new 
regions including surveying, mineral exploration, 
forestry and agriculture and also for transport and 
emergency services. 

The launch of the new North American LandStar ser- 
vice follows a three month trial and assessment pro- 
gramme which demonstrated LandStar America’s 
ability to provide positioning accurate to 1 m or better 
across most of North America. 

Users of the new LandStar America system receive 
differential GPS corrections via the AMSC (American 
Mobile Satellite Corporation) L-band (NATO D-band) 
spot beam geostationary satellite. Differential correc- 
tions are obtained from a network of 11 precisely co- 
ordinated reference stations which ensure effective 
accuracy and coverage throughout the region. The 
data is gathered at Racal’s LandStar hub in Houston 
where it is processed and monitored for quality control. 
It is then uplinked to the satellite via the AMSC facility in 
Reston, Virginia. 

The Australian LandStar DGPS service uses the 
Optus B1 geostationary satellite to broadcast the differ- 
ential corrections generated at nine reference stations 
over the Australian continent. By increasing the trans- 
mitted signal strength Racal has extended the cover- 
age to include the additional countries of Indonesia, 
New Zealand and Papua New Guinea. 

New reference stations in Auckland, New Zealand, 
and at Jakarta and Ujung Padang in Indonesia, have 
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The LandStar differential GPS 


been included in the LandStar network to generate dif- 
ferential corrections locally. LandStar now provides a 
cost effective and reliable DGPS service throughout the 
extended region. 

The LandStar differential GPS service was devel- 
oped by Racal from experience gained on SkyFix, 
which is the world’s most extensive DGPS network. The 
power of the LandStar America and Australia satellite 
spot beam transmissions have made it possible to 
incorporate the LandStar receiver and antenna within a 
small, lightweight package suitable for backpack, 
vehicle and light aircraft applications. The unit pro- 
cesses and receives the differential messages, includ- 
ing wide area multireference signals, together with 
proprietary quality control and other messaging. Data is 
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provided in industry standard RTCM Sc 104 format so 
that LandStar can be used with virtually every differen- 
tial capable GPS receiver. Accuracies achieved are 
typically better than 1 m. 

LandStar receivers are available in an OEM or a 
stand-alone form which may have a high-quality GPS 
unit fitted as an option. 


Status 
Available. 


Contractor 
Racal Survey Ltd. 


NEW ENTRY 


Microwave Aircraft Digital 
Guidance Equipment 


The Microwave Aircraft Digital Guidance Equipment 
(MADGE) is a military landing system which can be 
used to provide night and all-weather landing guidance 
and terminal area navigation information for all types of 
fixed-wing aircraft and helicopters under the strictest 
emission control conditions to reduce detection by the 
enemy. The system consists of ground and airborne 
equipment. The ground equipment may be installed on 
board aship, in addition to its use for tactical operations 
in the field. 

MADGE can be used for multiple simultaneous 
approaches and is passive unless correctly interrog- 
ated. It includes a two-way datalink between aircraft 


and ship or ground and selective aircraft identification. 
Navigation information is provided to an aircraft out to a 
range of 30 n miles (55.6 km) and landing guidance is 
provided out to 151n miles (27.8 km) on ILS or Auto- 
matic Carrier Landing System (ACLS) indicators. 

Aircraft equipment consists of the pilot’s controller, 
logic unit, transmitter/receiver, two antennas and an 
antenna switching unit, plus the use of the aircraft nor- 
mal instrument display. All equipment operates from 
28 V DC. 


Specifications 

Dimensions: 

(controller) 65.5 x 146 x 84 mm 

(logic unit) 194 x 91.9 x 384 mm 
(transmitter/receiver) 198.9 x 91.4 x 383.5 mm 


Weight: 

(controller) 0.8 kg 

(logic unit) 4.9 kg 
(transmitter/receiver) 5.7 kg 


Status 
In service in Royal Navy British Aerospace Sea Harrier 


aircraft. 


Contractor 
Racal-Thorn Defence. 


UPDATED 


UNITED STATES OF AMERICA 


Apollo Model 360 Round GPS 


The Apollo Model 360 Round GPS moving map display 
slides into a standard 3% in instrument hole. The back- 
lit LCD display can be configured to display standard 
numeric information or a moving map which shows 
position relative to flight plan and track, airspace 
boundaries, and nearby waypoints. Fitted as standard 

_is an extensive Jeppesen database that includes public 
use airports, VORs, NDBs, intersections, and all special 
use airspaces. Satellite tracking is provided by a six- 
channel parallel sensor. Both the database and the op- 
erating software can be updated by means of a serial 
data port without removing the unit from the cockpit 
panel. 


Specifications 

Dimensions: 3% in (79 mm) (diameter), 20.4 cm (deep) 
Weight: 1.36 kg 

Power supply: 10-40 V DC, 3 W nominal 
Temperature range: -10 to +55°C 

Altitude: up to 55,000 ft 

Accuracy: 15 m RMS (100 m, DRMS with S/A) 


Contractor 
Il Morrow Inc. 


NEW ENTRY 
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Apollo 920 Hand-Held GPS 
Receiver 


The Apollo 920 hand-held GPS receiver can be easily 
mounted on an aircraft yoke. The eight-channel 
receiver tracks six satellites simultaneously, with lock 
typically occurring in less than 20seconds and 
reacquisitions in less than 2% seconds. 


The Apollo 920 includes a built-in database which is 
updatable through a PC using the serial port. Database 
regions available are North America, South America or 
International. Each database includes public use air- 
ports, VORs, NDBs, en route intersections, runway dia- 
grams, Class B and C airspace and waypoint 
information. 

The back-lit LCD navigation display shows latitude 
and longitude, altitude AMSL in feet or metres, bearing 
and distance to a waypoint in miles, nautical miles or 
kilometres, cross-track error, destination waypoint, 
track angle and groundspeed, ETE and ETA to 
waypoint and a moving map. 

The system includes a simulator mode which is 
activated by manually inputting a groundspeed. 


Specifications 

Dimensions: 94 x 198.1 x 50.8 mm 

Weight: 0.66 kg including batteries 

Power supply: 6 AA alkaline batteries, 6 h typical life 
or 6-32 V DC, 2 W 

Temperature range: —40 to +70°C 

Altitude: up to 40,000 ft 

Accuracy: 15 m RMS (100 m 2DRMS with S/A) 


Contractor 
\| Morrow Inc. 
VERIFIED 
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Apollo 2001 GPS Navigation 
Management System 


The Apollo 2001 GPS navigation management system 
is a modular system which the pilot customises to his 
particular requirements. The current configuration 
allows for input from Loran C and GPS position sensors 
and a fuel flow/air data sensor which provides desired 
heading, winds aloft, TAS and fuel management. All 
navigation information is displayed on an LCD panel 
mount navigation management computer. Sensors are 
mounted remotely. Features include direct-to navi- 
gation, datacards with airports, VORs, NDBs, intersec- 
tions, waypoint information, MSA/MESA information 
and airspace for the designated region, alerts for alti- 
tude deviation and VNav, ten 20-leg flight plans and 
emergency search. 


Specifications 

Dimensions: 

(navigation management computer) 
267 mm 

(multichain Loran sensor) 38 x 160 x 295 mm 

(global positioning sensor) 57 x 160 x 295 mm 

(fuel flow/air data sensor) 57 x 160 x 295 mm 

Weight: 

(navigation management computer) 1.5 kg 

(multichain Loran sensor) 1.6 kg 

(global positioning sensor) 1 kg 

(fuel flow/air data sensor) 1.7 kg 

Waypoint capacity: selection of user-replaceable 
datacards plus 200 user definable 
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Contractor 
Il Morrow Inc. 


The Il Morrow Apollo 2001 GPS _ navigation 
management system 


Apollo Loran C Receivers 


|| Morrow manufactures a range of Loran C receivers 
including the Model 604, Model 612 and Model 614. 
Each provides Loran C navigation with outputs on an 
LED display, with bearing and range, groundspeed, 
estimated time en route, cross-track error, ground track 
angle and latitude and longitude being selectable. Most 
systems can be loaded with a library of navigation aids 
and airport data within the USA and Canada, via a solid- 
state cartridge memory device. The Model 614R is a 
two-box system with separate control display and 
receive/control units. 

The 618 Series receivers have LED displays and are 
available in three configurations: 618 standard, 618C 
round and 618R dzus-rail mount. Features include: a 
built-in database of airports, VORs, NDBs and intersec- 
tions in the USA, Canada, Mexico, the Caribbean and 
Central America; airspace alert; emergency search; a 
20-leg flight plan; and three-dimensional navigation fea- 
tures such as VNav, altitude alert and three-dimensional 
airspace when the Loran receiver is coupled with the 
Apollo altitude encoder or altitude converter. 


The Apollo 618R Loran C receiver 
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The Apollo Flybuddy Loran C receiver 


The Flybuddy and Flybuddy Plus are both low-cost 
standard panel mount receivers with LCD displays. Fly- 
buddy features include direct-to navigation, ten 10-leg 
flight plans, emergency search, alerts for waypoint 
arrival and countdown timer, and a built-in database of 
public use airports and VORs in the USA and Canada. 
Flybuddy Plus adds airport city search and a user- 
replaceable datacard with extensive waypoint 
information such as runways, frequencies and fuel. 


Specifications 

Model 602 

Dimensions: 50 x 159 x 279 mm 
Weight: 1.7 kg 

Waypoint capacity: 200 

Range resolution: 180 m 


Model 604FB 

Dimensions: 50 x 159 x 284 mm 

Weight: 1.5 kg 

Waypoint capacity: library plus 100 user definable 
Range resolution: 180 m 


Model 612 (IFR approved) and 612B (VFR) 
Dimensions: 50 x 159 x 279 mm 

Weight: 1.7 kg 

Waypoint capacity: library plus 100 user definable 
Range resolution: 180 m 


Model 612C 

Dimensions: 256 x 82 mm diameter 

Weight: 1.6 kg 

Waypoint capacity: library plus 100 user definable 
Range resolution: 180 m 


Model 614R 

Dimensions: 

(CDU) 57 x 146 x 122 mm 

(RCU) 152 x 48 x 284 mm 

Weight: 

(CDU) 0.7 kg 

(RCU) 1.25 kg 

Waypoint capacity: library plus 100 user definable 
Range resolution: 180 m 


618 standard panel mount 

Dimensions: 159 x 51 x 265 mm 

Weight: 1.7 kg 

Waypoint capacity: built-in database plus 500 user 
definable 


618C round panel mount 

Dimensions: 257 x 826 mm diameter 

Weight: 1.6 kg 

Waypoint capacity: built-in database plus 500 user 
definable 


618R dzus-rail mount 

Dimensions: 

(CDU) 57 x 127 x 117 mm 

(RCU) 160 x 46 x 286 mm 

Weight: 

(CDU) 0.7 kg 

(RCU) 1.3 kg 

Waypoint capacity: built-in database plus 500 user 
definable 


DFA-75A ADF Receiver 


The AlliedSignal DFA-75A utilises advanced LSI and 
microprocessor designs to achieve a greater level of 
dependability, accuracy and performance. While it 
uses advanced techniques to deliver performance 


advantages over its predecessors, its design is based 
on proven and efficient components which increase 
reliability and reduce weight and complexity. 

The DFA-75A meets or exceeds all ARINC 712 
characteristics for form, fit and function. One of 
the ways it meets the requirement for improved 


Flybuddy and Flybuddy Plus 

Dimensions: 159 x 51 x 285 mm 

Weight: 1.25 kg 

Waypoint capacity: built-in database plus 100 user 
definable 


Contractor 
Il Morrow Inc. 
VERIFIED 


Apollo Precedus Portable GPS 
Receiver 


The Apollo Precedus is a revolutionary new hand-held 
GPS with moving map. The Precedus offers pilots 
numerous options for customising the navigation dis- 
plays, including a library of readouts to select from, a 
panning mode, a declutter feature, adjustable font 
sizes, and auto zoom for the moving map, plus Il 
Morrow’s exclusive runway centreline extension fea- 
ture. The extensive Jeppesen international database 
includes public-use airports, VORs, NDBs, intersec- 
tions, and runway diagrams and detailed airport infor- 
mation. The unit’s eight-channel parallel GPS receiver 
independently tracks eight satellites with acquisition 
and lock typically occurring in 20 seconds and reac- 
quisitions in just 2% seconds. The emergency search 
gives you the 40 nearest airports, VORs, MDBs, inter- 
sections, and user waypoints and the 20 nearset air- 
space areas. Additional features include a back-lit 
keypad for ease of use in all lighting conditions, built-in 
simulator, 100 user waypoints, E6B calculator func- 
tions, and sectorised special use airspaces with altitude 
sensitive alert. Another is the rechargeable NiCad cellu- 
lar phone battery, which allows for quick replacement 
and low-cost operation. Standard accessories include 
yoke mount, leather carrying case, rechargeable 
battery, AC adapter, antenna extension cable, and 
cigarette plug adaptor. 


Specifications 

Dimensions: 55 x 190 x 40 mm 

Weight: 0.48 kg 

Power supply: 6 V rechargeable battery pack, 4h 
typical life or 10-32 V DC 

Temperature range: -10 to +60°C 

Altitude: up to 40,000 ft 

Accuracy: 15 m RMS (100 m, DRMS with S/A) 


Contractor 
Il Morrow Inc. 
NEW ENTRY 


Apollo Precedus Portable GPS Receiver 


installations is by using a combined loop/sense 
antenna and digital interface with the receiver. Another 
major improvement is its ability to deliver more stable 
bearings in the presence of thunderstorms and during 
severe ionospheric conditions. This is achieved 
through a scheme of signal modulation, coherent 
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The AlliedSignal DFA-75A ADF receiver 


demodulation and adaptive digital filtering from the 
antenna. The DFA-75A also provides automatic bearing 
adjustments to compensate for circular and quadrantal 
errors. Adjusted bearing data is smoothed by a second 
order digital filter. 

Microprocessor monitoring permits a higher level of 
fault isolation diagnostics to be performed within the 
unit during BIT. The flight fault memory provides a non- 
volatile memory with the capacity to store 10 faults in 
each of 64 individual flight segments. It complies with 
ICAO Annex 10. 


Specifications 
Weight: 4.175 kg 
Frequency: 190-1,750 kHz 
Channel spacing: 0.5 kHz 


Status 
In production. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


DMA-37A DME Interrogator 


The DMA-37A is a fast-scan DME interrogator which 
meets all ARINC 709 characteristics. The design util- 
ises advanced all-digital technologies to provide pilots 
with accurate and reliable DME and Tacan slant range 
information which can be transmitted via the ARINC 


The DMA-37A DME interrogator 


USA/NAVIGATION AND NAV/ATTACK 


The RN-262B (AN/ARN-127) VOR/ILS system 


429 bus for use by both the visual display instruments 
and AFCS. 

The DMA-37A features a centralised microprocessor 
system which offers superior signal processing 
capabilities and handles all unit control monitoring 
functions. Channel and control information is received 
through one of two selectable ARINC 429 frequency/ 
function data input ports. 

The primary processor automatically decodes the 
Morse code signal received from the channel selected 
for Ident both for single channel timing and when in the 
multiscan mode. A dedicated second microprocessor 
translates the logic signal representing the dots and 
dashes into alphanumeric characters before being for- 
matted into ARINC 429 for transmission on the output 
ports by the main CPU. 

The unit’s microprocessor also helps to simplify 
maintenance through a rigorous self-monitoring and 
self-diagnostic routine. To further reduce down time, 
the fault memory and BITE are interfaced with the cen- 
tral fault display system and access to strategic points 
within the unit is provided via the automatic test equip- 
ment connector. It complies with ICAO Annex 10. 


Specifications 

Weight: 5.85 kg 

Frequency: 

(transmitter) 1,025-1,150 MHz 
(receiver) 962-1,213 MHz 
Channel spacing: 1 MHz 


Status 
In production. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


RIA-35A ILS Receiver 


The RIA-35A is an ARINC 710-compatible ILS receiver, 
part of the CNI700 digital nav/com family. It uses dual 
microprocessors and custom large-scale integration 
design, with continuous monitoring of all unit sub- 
assemblies. It complies with ICAO Annex 10. 


Specifications 
Dimensions: 102 x 124 x 330 mm 
Weight: 2.9 kg 


Status 

In service and production. In September 1985, Allied- 
Signal announced that the RIA-35A had been selected 
as standard on the Gulfstream G-IV aircraft and in June 
1986 the RIA-35A was named as standard equipment 
on the Airbus A320: it is in service with numerous 
airlines worldwide. 


Contractor 
AlliedSignal Commercial Avionics Systems. 
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RN-262B (AN/ARN-127) VOR/ILS 
System 


The RN-262B VOR/ILS system comprises a compact, 
solid-state 200-channel VOR/Loc remote-mounted 
receiver, a 40-channel glide slope receiver and marker 
beacon receiver, and a panel-mounted control/display 
unit. All three receivers operate independently. 


Specifications 

Dimensions: 

(receiver) 183 x 130 x 319 mm 

(control unit) 146.1 x 66.7 x 114.3 mm 
Weight: 

(receiver) 4.5 kg 

(control unit) 1 kg 

Power supply: 26 V AC, 400 Hz, 25 VA 
28 VDC, 1.5A 


Status 
In production and service. The system has been 
adopted by the US Air Force, Army and Coast Guard. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


RVA-36A VOR/Marker Receiver 


The RVA-36A_ airborne VOR/marker receiver is 
designed in accordance with ARINC 711. The design 
provides a highly accurate digital omni-bearing output 
in ARINC 429 format. 

With the advent of pure digital interface and reliable 
microcomputers, the RVA-36A was designed to make 
optimum use of a microprocessor, or microcomputer, 
which permits features and operational flexibility that 
could not have been achieved in earlier generation 
equipment. Signal processing, control, monitoring and 
detailed fault analysis are all under the control of a 
programmable microprocessor. 

Some of the features offered in the RVA-36A which 
are attributable to the microprocessor are improved 
accuracy, comprehensive monitoring, detailed fault iso- 
lation and precise predictable and more selective 
receiver design. In addition, BITE monitors the perform- 
ance of all assemblies and if a fault occurs it is stored in 
EEPROM and can be sent to the central fault display 
system. It complies with ICAO Annex 10. 


Specifications 

Dimensions: 324.1 x 90.93 x 194.06 mm 
Weight: 4.6 kg 

Frequency: 108-117.95 MHz 

Channel spacing: 50 kHz 


Status 
In production. 


Contractor 
AlliedSignal Commercial Avionics Systems. 


ADF-2070 Automatic 
Direction-Finder 
The ADF-2070 is a panel-mounted unit designed for 


the general aviation sector. It is claimed to be able 
to receive signals from exceptionally long ranges and 


has two sensitivity settings: extended range reception 
and conventional ADF which is used primarily on 
approach. This extended range facility is provided 
by a coherent detection feature which results in good 
reception characteristics with high immunity 
from thunderstorms and other static interference. 


Continuous digital tuning ensures lock on to the 
desired frequency. 

The system also features a blade antenna which 
serves both the communications radio and the ADF sys- 
tems. The ADF sensor is installed in the base of the 
blade and feeds signals to the receiver via a small 
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amplifier which is mounted adjacent to the antenna 
blade but within the aircraft skin. It is claimed that this 
configuration provides nearly twice the gain of other 
combination antenna units, results in a reduction in 
cable length and has no impedance matching 
requirement. 

Provision is made for correction of quadrantal error 
either on the ground or while airborne. The receiver out- 
put can drive either a standard ADF indicator with rotat- 
able azimuth card or an HSD-800 horizontal situation 
indicator. 


Specifications 
Dimensions: 45 x 159 x 234 mm 
Weight: 2.63 kg 


Status 
In service. 


Contractor 
AlliedSignal General Aviation Avionics. 


DFS-43 Direction-Finder System 


The DFS-43 is an all-digital automatic direction-finding 
system. It is a lightweight system consisting of the 
DF-431 receiver, CD-432 control display unit and 
AT-434 combined loop and sense antenna. 

The DF-431 receiver provides accurate reception of 
en route NDBs, locator outer markers and commercial 
AM broadcast stations. It is available with front- or rear- 
mounted connectors. 

The CD-432 control display unit provides for a dual- 
frequency readout, with one active and one standby. 
Frequencies are alternated via the frequency transfer 
button. The unit provides frequency control from 190 to 
1,860 kHz, with half or whole kHz incremental spacing. 
It also features a non-volatile frequency memory which 
retains the last frequency used, eliminating the possi- 
bility of frequency loss due to power interruptions. 

The DFS-43 automatic direction-finder employs full 
time monitoring and self-testing of key functions such 
as the power supply, synthesiser lock, receiver lock and 
signal processing. 

The AT-434 combined loop/sense antenna system is 
designed specifically for use with the DFS 43 system. 


Specifications 

Dimensions: 

(antenna) 146 x 152.4 x 332.7 mm 

(control display unit) 63.5 x 79.4 x 63.5 mm 
(front mount receiver) 101.6 x 101.6 x 279.4 mm 
(rear mount receiver) 101.6 x 101.6 x 320.5 mm 
Weight: 

(antenna) 1.72 kg 

(control display unit) 0.27 kg 

(front mount receiver) 2.36 kg 

(rear mount receiver) 2.36 kg 

Power supply: 18-33 V DC, 0.6 A at 28 V 


Contractor 
AlliedSignal General Aviation Avionics. 


DMS-44 Distance Measuring 
System 


The DMS-44 DME is a digital solid-state dual transmitter 
distance scanning measuring system which can 
receive three stations simultaneously. It is a lightweight 
all-digital system consisting of the DM-441 transmitter/ 
receiver and the SD-442 sector display. 

The all-solid-state transmitter provides the capability 
simultaneously to scan stations for Nav 1 and Nav 2 and 
a third station which is transparent to the pilot for com- 
putation. It utilises two separate microprocessors and a 
video processor. The master processor provides signal 
processing, control computations and analogue range 
information. The slave processor performs the digital 
input/output generation, including the input of fre- 
quency tuning interfaces. The range processor can 
lock on to data in less than 200 ms and provides an LSB 
accuracy of better than 0.01n miles. The system is 
available with either front or rear connector mounts. 

The SD-442A panel-mounted selector/display unit 
provides fulltime display of distance and groundspeed 
to the selected VORTac. The active Nav is annunciated 
below the distance readout. 
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The DMS-44 DME employs full-time self-monitoring 
of key circuits such as the synthesiser, receiver, 
transmitter, power supply and master processor. 


Specifications 

Dimensions: 

(selector/display) 82.6 x 39.4 x 63.5 mm 

(front mount transmitter/receiver) 127 x 101.6 x 
279.4 mm 

(rear mount transmitter/receiver) 127 x 101.6 x 
320.6 mm 

Weight: 

(selector/display) 0.204 kg 

(front mount transmitter/receiver) 2.77 kg 

(rear mount transmitter/receiver) 3.22 kg 


~ Power supply: 18-33 V DC, 1.2A 


Contractor 
AlliedSignal General Aviation Avionics. 


KLN 35A GPS/KLX 135A GPS/ 
COMM Systems 


The panel-mounted KLN 35A GPS incorporates moving 
map graphics, a high-visibility display and a choice of 
customised Jeppesen NavData databases - including 
coverage for America, Atlantic and Pacific areas. 

The moving map, useful for providing situational 
awareness, displays Special-Use Airspace (SUA) 
boundaries and provides SUA alerting. All three data- 
bases contain appropriate Flight Service Station (FSS) 
and Air Route Traffic Control Center (ARTCC) 
frequencies, and airport runway data. 

The KLN 35A presents this information via an 
advanced double super-twist nematic LCD. Offering 
improved viewing in direct sunlight and extended side- 
to-side visibility. 

The Bendix/King KLX 135A offers greater capability. 
Incorporating all the same GPS performance and 
features, the KLX 135A GPS/COMM also integrates a 
TSOd, 760-channel, Very High-Frequency (VHF) 
communications radio with its navigation functions. 

A new capability developed specifically for the KLX 
135A, QuickTune, allows the pilot to enter the standby 
COMM frequency directly from the GPS database, sav- 
ing effort and reducing the chances of making an entry 
error. 


Specifications 

KLN 35A GPS 

Dimensions: 158.7 x 50.8 x 289.1 mm 
Weight: 0.94 kg 

Power requirements: 11-33 V DC 


KLX 135A GPS/COMM 

Dimensions: 158.7 x 50.8 x 289.1 mm 

Weight: 2 kg 

Power requirements: 14 V DC (28 V DC with available 
KA 39 voltage converter) 

VHF communications transceiver transmitter power: 
5 W (min) (7 W nominal) 


Contractor 
AlliedSignal General Aviation Avionics. 
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KLN 88 Loran Navigation System 


The KLN 88 is a multichain Loran navigation system 
certified to TSO C60b standards. It tracks up to eight 
Loran stations in up to four different chains 
simultaneously. 

The database, covering the United States, Canada, 
Mexico, Central America and the Caribbean, contains 
over 40,000 elements and includes all public use and 
military airports with runways of 1,000 ft or longer, 
VORs, NDBs, published intersections and outer mark- 
ers, plus up to 250 user-defined waypoints. In addition, 
ARTCC and special use airspace boundaries are out- 
lined. Virtually every airport communications, flight ser- 
vice station, ATIS and navaid frequency in North 
America is included. The information, provided by Jep- 
pesen, is contained in a cartridge which plugs directly 
into the back of the KLN 88. Information is updated by 
direct replacement of the cartridge every 28 days. The 
3.3 in (83.8 mm) split-screen CRT display allows two 


whole pages of data to be viewed simultaneously and 
includes a built-in moving map graphics facility. 


Specifications 

Dimensions: 160.3 x 50.8 x 334 mm 
Weight: 2.82 kg 

Power supply: 11-33 V DC, 2.5 A (max) 


Contractor 
AlliedSignal General Aviation Avionics. 


KLN 90B Approach-Certified GPS 
Navigation System 


Along with the capability to perform non-precision GPS 
approaches, the new KLN 90B Navigation System 
offers an easy-to-read CRT map display and a compre- 
hensive Jeppesen database. Designed to meet the 
FAA’s C129 A1 specifications, the KLN 90B features an 
improved eight-channel parallel GPS receiver for even 
more reliable satellite tracking. Other enhancements 
include a more pilot-friendly interface and an expanded 
database, complete with SID and STAR waypoints and 
approaches. 

Providing all the benefits of satellite-derived input - 
worldwide coverage, a high degree of accuracy and 
immunity to atmospheric disturbance - the KLN 90B 
harnesses the power of GPS to make non-precision 
approaches easier for the pilot. 

Navigation pages were designed specifically for use 
during approaches, to provide the greatest amount of 
information with the least amount of effort. In fact, most 
necessary and en route information is presented con- 
cisely and logically on one large, easy-to-read screen. 
This page also incorporates a moving map, to show 
progress throughout the approach. Additional 
approach-specific pages are readily accessed, signifi- 
cantly reducing pilot workload during this critical phase 
of flight. 

KLN 90B database information includes: airport data 
(identifier, name, runway length/surface/lighting, 
instrument approach availability, customs, types of 
fuel, oxygen, landing fees, and other data comparable 
to that found in an airport services guide, and a runway 
diagram for airports providing published runway 
threshold co-ordinates); communications frequencies 
(ATIS, clearance, ground control, tower, CTAF, advis- 
ory and various VFR frequencies); VOR information; 
NDB information; intersection information (data about 
low altitude, high altitude, approach and SID/STAR 
intersections, with outer markers and compass 
locators; ARTCC and FIR boundaries and frequencies); 
flight service station frequencies and_ locations; 
minimum safe altitudes; special-use airspace. 


Specifications 

Dimensions: 160.3 x 50.8 x 334 mm 
Weight: 2.66 kg 

Temperature range: —40 to +70°C 
Altitude range: up to 50,000 ft 

Power inputs: 11-33 V DC at 2.5 A (max) 
TSO: C129 A1 


Contractor 
AlliedSignal General Aviation Avionics. 
NEW ENTRY 


KN 62A/63/64 Digital DMEs 


The compact KN 62A digital DME is a fully self- 
contained 200-channel system in the Silver Crown 
range. It features an all-solid-state transmitter and four 
LSI chips and requires only 33 mm of panel height. — 

The KN 62A can be channelled remotely through 
almost any navigation equipment receiver, or tuned 
directly with its own frequency selection knobs. Dual 
channelling makes two DME frequencies available at all 
times. The self-dimming digital display provides infor- 
mation on simultaneous DME distance, groundspeed 
and time-to-station, or DME distance and _ internally 
selected frequency. 

The KN 62A meets the US FAA’s TSO performance 
and environmental standards; the KN 64 offers similar 
performance but is not TSOd. 

The KN 63 is also TSOd, and can be integrated with 
the KNS 81 integrated Nav/RNav to _ increase 
sophistication. 


Specifications 
Weight: 1.18 kg 
Power supply: 11-33 V DC, 15 W 


Contractor 
AlliedSignal General Aviation Avionics. 


UPDATED 


KNR 665 Gold Crown Integrated 
Area Navigation System 


A member of the Gold Crown family of avionics for the 
business, corporate turboprop and jet upper end of the 
general aviation spectrum, the KNR 665 can operate in 
conjunction with the KFC 300 flight director and 
auto-pilot system. 

The KNR 665 can memorise and display up to 10 
waypoints and/or VORTac stations. Waypoint infor- 
mation in Jeppesen format includes VORTac fre- 
quency, outbound and reciprocal courses and 
waypoint bearing and distance. All waypoint infor- 
mation is displayed simultaneously for ease of refer- 
ence. Individual parameters for any waypoint can be 
changed without resetting other data; the information is 
inserted by push-button and checked on a scratchpad 
before entering it into the system. An autocourse facility 
provides air traffic control clearance to a particular way- 
point by pressing the ‘autocourse’ button, so that the 
route to that particular waypoint is instantly computed 
and displayed. The new course is automatically dis- 
played on the horizontal situation indicator. The system 
can be checked by a push-button. 


Status 
In service. 


Contractor 
AlliedSignal General Aviation Avionics. 


KNS 80 Silver Crown Integrated 
Navigation System 


The KNS 80 comprises a 200-channel VOR/Loc 
receiver, 200-channel digital DME, 40-channel glide 
slope receiver and digital RNav computer that can store 
up to four VOR/Loc frequencies and waypoints. Infor- 
mation is displayed on a full-width light-emitting diode 
display, and the system can operate in conjunction with 
an ARINC horizontal situation indicator or course devi- 
ation indicator. Extensive use is made of Large Scale 
Integration (LSI) technology, the single LSI chip 
accomplishing the work that would have required 40 
conventional integrated circuits. As with other mem- 
bers of the Silver Crown family, the KNS 80 is aimed at 
the lower end of the general aviation sector. 


Specifications 

Dimensions: 160 x 76 x 305 mm 

Weight: 2.7 kg 

Power supply: 11-33 V DC, 25 W 

Distance to next waypoint: 199.9 n miles in 0.1 n mile 
increments, 0.1° angle increments selectable on 
display 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KNS 81 Silver Crown Integrated 
Navigation System 


A development of the KNS 80, the KNS 81 integrated 
navigation system can accommodate up to nine way- 
points and embodies a number of new features. A 
remotely mounted DME enables a KDI 572 indicator to 
be positioned directly in front of the pilot, providing sim- 
ultaneous digital readouts of distance, groundspeed 
and time to either a VORTac station or an RNav way- 
point. There is simultaneous display of bearing, dis- 
tance and frequency waypoint details on the KNS 81 
panel for easy programming and updating of navigation 
information. A radial push-button permits a rapid bear- 
ing check to a chosen VORTac or RNav waypoint, dis- 
played on the DME panel indicator in place of 
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groundspeed and time to next waypoint. A check push- 
button permits a rapid cross-check of bearing and dis- 
tance from the VORTac without disturbing other navi- 
gation instrument settings. A radio magnetic indicator 
output to a KI 229 or KNI 582 indicator gives an accu- 
rate bearing to a selected RNav waypoint or VORTac 
station. 


Specifications 

Dimensions: 160.3 x 5.1 x 291.2 mm 

Weight: 2 kg 

Power supply: 11-33 V DC, 15 W 

Number of waypoints: 9 

Distance to next waypoint: 199.9 n miles in 0.1 n mile 
increments; 0.1° angle increments 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KNS 660 Flight Management 
System 


Aimed at the turbine-powered corporate and commuter 
sector of general aviation, KNS 660 is the designation 
for a family of great circle navigation management sys- 
tems to work in conjunction with Gold Crown Ill avionics 
and other compatible units. 

The KNS 660 has its own database, ARINC 429 
input/output formats, analogue processing, air data 
function, vertical navigation computation, frequency 
management and optional Omega/VLF sensor. It has a 
choice of two control/display units, the 6 in (152 mm) 
KCU 568 or the 4.5 in (114 mm) KCU 567 for instal- 
lations with limited space. The KNS 660 will handle sig- 
nals from VOR/DME, Omega/VLF, Loran C, INS, GPS, 
AHRS (Attitude Heading and Reference System) and 
compass. AlliedSignal’s KTU 709 Tacan system can 
replace the DME if required. 

An optional receiver/processor providing a choice 
between Omega/VLF and Loran C is now available. A 
potential growth area is MLS. 


Status 
Production began in July 1984. The first customer was 
Swedair, for 10 Saab 340s. 

AlliedSignal has developed the KLN 670 GPS 
Navstar sensor as part of the KNS 660. The system was 
certified in 1987. 


Contractor 
AlliedSignal General Aviation Avionics. 


UPDATED 


KR 86 Digital ADF 


The all-solid-state KR 86 ADF offers positive and pre- 
cise crystal digital tuning between 200 and 1,750 kHz 
and includes BFO for LF stations which broadcast an 
unmodulated signal. Constant audio output over wide 
variations of signal strength is assured by automatic 
gain control. The KR 86 is compact and self-contained 
and is easily fitted in a standard panel cutout. Self-test is 
provided. 


Contractor 
AlliedSignal General Aviation Avionics. 


KR 87 ADF System 


The basic KR 87 system includes the KR 87 receiver, 
Kl 227 indicator, KA 44B combined loop and sense 
antenna, and mounting racks and connectors. The all- 
solid-state receiver operates on DC voltages between 
11 and 33 V and draws only 12 W of power. Electronic 
timers in the KR 87 provide aids to flight management 
as a flight or elapsed timer. 

The KR 87 features a crystal filter for better long- 
range reception, coherent detection circuitry to lock on 
to weak stations, electronic tuning using a micropro- 
cessor and an LSI single-crystal digital frequency syn- 
thesiser circuit, EAROM non-volatile storage of 
frequencies during shut down or power interruptions 
and a fold-out modular construction for easy access to 
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all circuits and components. The gas display is 
self-dimming. 


Contractor 
AlliedSignal General Aviation Avionics. 


KTU 709 Tacan 


Particularly suited to corporate aircraft, where weight, 
cost and power requirements are notably important, 
the KTU 709 Tacan transmitter/receiver is based on 
AlliedSignal’s extensive DME experience and the exten- 
sive use of Large Scale Integration (LSI) technology; the 
system specifically is based on the new-generation 
KDM 706 distance measuring equipment. This Tacan 
provides bearing, slant range, range rate and time to 
station or waypoint information to a KDI 572 control/ 
indicator unit. Transistors provide a 250 W peak-to- 
peak output for a typical range of 250 n miles and the 
system covers 252 channels; all tuning is done elec- 
tronically, using a digital frequency synthesiser 
designed around an AlliedSignal LSI chip. 


Specifications 

Dimensions: 76.2 x 127.0 x 260.4 mm 
Weight: 2.6 kg 

Frequency: 

(transmit) 1,025-1,150 MHz 

(receive) 962-1,213 MHz 

Number of channels: 250 

Reliability: 2,000 h MTBF design 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KX 125 Nav/Com System 


The self-contained KX 125 nav/com system is very 
compact and utilises a back-lit LCD for its display. It 
operates on all 760 comm frequencies, from 118 to 
136.975 MHz in 25 kHz steps. These are displayed on 
the left display for both active and standby frequencies. 
The nav receiver offers 200 VOR/Loc frequencies in 
50 kHz steps. These are displayed on the right display 
for both active and standby frequencies. The KX 125’s 
middle display shows the course deviation when the 
CDI mode is selected. In the bearing mode, the middle 
window displays three-digit bearing-to-station infor- 
mation. Selecting the radial mode allows radial 
information to be shown. 

Whenever a transmitter has been activated continu- 
ously for more than 35 seconds, the unit reverts to 
receive mode and the comm frequency displays flash 
to alert the pilot to a stuck microphone. 

A built-in audio amplifier is standard. Other features 
include autopilot interfacing and channelling of separ- 
ate DME and glide slope receivers. The KX 125 can also 
drive an external CDI. 


Contractor 
AlliedSignal General Aviation Avionics. 


MLS-20A Microwave Landing 
System Receiver 


The MLS-20A is a 200-channel receiver with associated 
control/display unit and omnidirectional antenna and is 
based on custom LSI and microprocessor technology. 
It is compatible with conventional analogue flight instru- 
ments, is approved to FAA TSO 104 and meets the 
requirements of the new international standards. The 
system has a coverage of 20 n miles and registers from 
0 to 20° in elevation and up to 60° either side of the 
extended runway centreline. It is designed to work with 
all MLS ground stations transmitting the FAA-ER-700- 
O8C signal format. 


Specifications 

Dimensions: 

(receiver) 128 x 100 x 301.2 mm 
(control/display unit) 147.4 x 67.3 x 166.7 mm 
Weight: 

(receiver) 4.1 kg 

(control/display unit) 1.82 kg 
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Power supply: 28 V DC, 1.5A 
Frequency: 5,031.00-5,090.70 MHz 
Number of channels: 200 


Status 
No longer in production. The system is installed on 
Panavia Tornado aircraft of the Italian Air Force. 


Contractor 
AlliedSignal General Aviation Avionics. 


UPDATED 


MLS-21 Microwave Landing 
System Receiver 


AlliedSignal announced the MLS-21 microwave landing 
system receiver in September 1985 at which time over 
100 orders had already been received. The receiver is 
compatible with ARINC 727, can automatically tune 
DMEs and can accept analogue or digital inputs and 
outputs; it is also compatible with the EFS-10 and other 
electronic flight instrument systems. 

The MLS-21 can be used in either automatic or man- 
ual modes. In the latter the pilot can select +60° in azi- 
muth and up to +20° in elevation for the approach. The 
maximum selectable angles can be limited to suit the 
capabilities of the aircraft. 

The MLS-21 can receive 200 MLS channels in the fre- 
quency band 5,031 to 5,090.7 MHz (channels 500 to 
699). 
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Specifications 

Dimensions: 

(receiver) 102 x 124 x 330 mm 
(control/display unit) 63 x 80 x 60 mm 
Weight: 

(receiver) 2.9 kg 

(control/display unit) 0.86 kg 

Power supply: 28 V DC, 0.75 A 
Frequency: 5,031.00-5,090.70 MHz 
Number of channels: 200 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


VNS-41 VHF Navigation System 


The VNS-41 navigation system is a digital VOR/ILS 
receiver and processor system providing VOR, local- 
iser, glide slope and marker beacon reception. It is a 
lightweight system consisting of the VN-411 receiver 
and the CD-412 panel-mounted control display unit. 
The VN-411 receiver contains the VOR/Loc, glide 
slope and marker beacon receiver and processors. It 
employs full-time self-test monitoring of the key internal 
circuits such as the power supply, synthesisers and 
automatic gain control and all receivers and converter 
circuits. Advanced signal processing provides VOR 
accuracy within 1°, as well as steady navigation signals. 


The CD-412 control display unit provides for a dual- 
frequency readout, one active and one standby. The 
frequencies are alternated via the frequency transfer 
button. The CD-412 displays 200 channels with 50 kHz 
spacing from 108 to 117.95 MHz. It also features a non- 
volatile frequency memory which retains the last fre- 
quency used, eliminating the possibility of frequency 
loss due to power interruptions. The CD-412 can dis- 
play digitally either the bearing or radial to the selected 
VOR in the standby window. 


Specifications 

Dimensions: 

(control display unit) 63.5 x 79.4 x 63.5 mm 
(front connector receiver) 101.6 x 101.6 x 279.4 mm 
(rear mount receiver) 101.6 x 101.6 x 320.5 mm 
Weight: 

(control display unit) 0.27 kg 

(front connector receiver) 2.04 kg 

(rear mount receiver) 2.81 kg 

Power supply: 18-33 V DC, 0.8A 

Frequency: 

(navigation receiver) 108-117.95 MHz 

(glide slope receiver) 329.15-334 MHz 

Channel spacing: 

(navigation receiver) 50 kHz 

(glide slope receiver) 150 kHz 

Number of channels: 

(navigation receiver) (VOR) 160, (Loc) 40 

(glide slope receiver) 40 


Contractor 
AlliedSignal General Aviation Avionics. 


FMS 5000 Flight Management 
System 


The FMS 5000 consists of a multichain master indepen- 
dent Loran capable of tracking two Loran chains and 
up to 12 ground stations simultaneously. All world 
Loran chains are available, including the US mid- 
continent NOCUS/SOCUS chains. The FMS 5000 auto- 
matically selects the strongest master and secondary 
Loran stations, providing hands-off operation. 

Three remote GPS receiver options are available for 
the FMS 5000. A five-, six- or 12-channel tracking 
receiver can be supplied with the FMS 5000, or added 
in the future. Together, the Loran and GPS receivers 
continuously scan up to 12 Loran ground stations and 
all satellites in view. The FMS 5000 displays the navi- 
gation solution with instant exchange of sensor 
positioning, providing hands-off Loran/GPS operation. 

The FMS 5000 interfaces with analogue instruments, 
fuel computers, air data computers, moving maps, 
autopilots, CDI/HSI and annunciators. An optional 
ARINC 429 interface allows coupling to EFIS systems. 

A two-line 40-character sunlight-readable LED dis- 
play shows bearing, distance, groundspeed, CDI, way- 
point identity, altitude and track. Waypoints can be 
located by identity, city, local proximity or adjacent 
waypoints. 

The FMS 5000 uses a Jeppesen NavData card con- 
taining 40,000 waypoints. The North America coverage 
extends from Alaska through Central America. The 
International card contains all areas outside North 
America. Worldwide navigation, combining North 
America and International data, is available on a single 
World card. Airports, VORs, NDBs, terminal and en 
route intersections are stored on the crew updatable 
Navdata card. Special use airspace includes floors and 
ceilings, TCAs, ARSAs, ATAs, MOAs and restricted, 
prohibited and alert penetration warnings. 

Coupled to an optional Mode C encoder interface, 
pressure altitude with a pilot input barometric correction 
is displayed. VNav becomes automatic with known pre- 
sent altitude and known waypoint elevations. An altitude 
hold advisory will notify the pilot of altitude deviation. 


Contractor 
Arnav Systems Inc. 


FMS 7000 Flight Management 
System 
The FMS 7000 is a small dzus-mount Flight Manage- 


ment System (FMS) for business and commuter air- 
craft. It is designed to provide the pilot with a 


comprehensive primary or separate secondary navi- 
gation tool and database facility. It can be configured 
with a Loran sensor and a high-precision GPS sensor. 
The FMS 7000 uses sensor assessments of signal 
quality to provide the best position information. 

A standard Jeppesen North American or Inter- 
national database with over 60,000 aviation facilities is 
contained on a high-capacity Navdata card that can be 
easily updated. Each card provides all worldwide port- 
of-entry airports with runway lengths in excess of 
6,000 ft, plus all hard-surfaced airports, facilities, fre- 
quencies and navigation information for the North 
American or International geographic areas. An 
optional Jeppesen World NavData card provides 
comprehensive worldwide navigation on a single card. 

The FMS 7000 automatically builds SID and STAR 
route waypoints, transition routes, crossing altitudes, 
arrival routes and arrival frequencies. Jeppesen ter- 
minal navigation is also included on the World NavData 
card. 

The Arnav advanced communication network, Arnet, 
and the ARINC Standards Interface (ASI) have been 
developed specifically for the FMS 7000. Arnet is a 
high-speed serial communication device that facilitates 
integration of other avionics such as autopilot, air data 
and fuel computers. ASI allows the FMS 7000 to com- 
municate with virtually all cockpit systems, including 
analogue and digital format DME, EFIS, HSI and flight 
directors. ARINC 429, ARINC 419, six-wire ARINC 568, 
synchro, MIL-STD-1553 and several DME controls or 
data formats are supported. 

Cross-talk capability and system redundancy is 
optional on the FMS 7000. Tandem control/display 
units allow the co-pilot to view all flight, fuel and air data 
information and perform waypoint search routines. 

The Arnav GridNav mission management system 
program is a software option for Loran, GPS and combi- 
nation FMS. The GridNav option allows the pilot to plot 
and fly a grid pattern of user specified dimensions 
using a minimum number of waypoints and with simpli- 
fied navigation programming. An event trigger provides 
a precise timed pulse to a camera shutter or target drop 
release. 

Sensor options for the FMS 7000 include Loran only, 
GPS only or both Loran and GPS. The Loran-based sys- 
tem automatically selects the proper Loran chains and 
stations based on aircraft location. The FMS tracks up 
to 12 Loran stations and automatically selects the sig- 
nal geometry that provides the best fix. Loran is 
approved for IFR flight and permits the pilot to file IFR 
direct when within the boundaries of Loran coverage. 

The GPS-based receiver is differential ready and con- 
forms to TSO C-129 certification. The FMS 7000 may be 
populated with either a five-channel or 12-channel GPS 


receiver. Both work in any weather and are not subject 
to precipitation static, low-frequency thunderstorm 
emissions or any other weather interference. Througha 
powerful microprocessor, the FMS 7000 tracks all satel- 
lites in view and then selects the satellite geometry to 
acquire the most precise fix. Signal acquisition and 
tracking are continuous throughout all dynamics of 
flight. Initial time to fix a reliable position is less than one 
minute and position is updated every second. 

Both Loran and GPS sensor options can be installed 
in the FMS 7000 to provide multisensor blended mode 
navigation. The combined sensor output can be used 
for IFR direct navigation when operating within Loran 
coverage areas and when TSO is achieved. The FMS 
has TSO C-60b for IFR en route navigation and terminal 
navigation, TSO C-115a multisensor certifications and 
Loran approach certification. 


Specifications 

Dimensions: 

(Loran/GPS LRU) % ATR short 

(CDU) 57.1 x 139.7 x 127 mm 

Weight: 

(Loran/GPS LRU) 1.82 kg 

(CDU) 0.68 kg 

(Loran/GPS antennas) 0.64 kg 

Power supply: 11-35 V DC, 15 W (max) 
Temperature range: 

(LRU) -55 to +70° 

(CDU) —20 to +70°C 

Altitude: up to 55,000 ft 

Certification: TSOs C-60b, C-115a, C-44a, C-106 
Environmental: Do-160c cats A1/D2, MIL-STD-167 


Status 

The FMS 7000 is installed in the Boeing 727, Cessna 
Citation 500 Citation Il and Citation V, de Havilland 
DHC-5 and DHC-6, Falcon 40, Fokker F 27, Gulfstream 
ll, King Air 90 and 200, Lear 24 and 35, Lockheed 
C-130, McDonnell Douglas DC-6 and DC-9, Piper 
Cheyenne and Sikorsky S-76. 


Contractor 
Arnav Systems Inc. 


GPS-506 Global Positioning 
System Receiver 


The GPS-506 is a six-channel GPS continuous tracking 
remote sensor which interfaces with the R-50i Loran C 
receiver (see later item). The R-50i has a European data- 
base. The R-50i Loran/GPS is approved by the FAA for 
IFR operations. 


Status 
Selected for the Citation V aircraft by the Great Lakes 
Chemical Corporation. 


Contractor 
Arnav Systems Inc. 


Navision 50 Moving Map 


The Navision 50 is a general aviation version of the 
Arnav airborne moving map. It interfaces with the R-50 
and R-50i Loran C and is compatible with most general 
aviation Lorans. With an adjustable zoom feature rang- 
ing from 1 n mile to 1,000 n miles, the pilot can view air- 
port diagrams including runway layout and runway 
numbers, or look up to 1,000 n miles ahead on the flight 
path. The display can be viewed north up or it can be 
aligned with the aircraft ground track. 

About the size of a 2in thick approach plate, the 
Navision 50 is portable and can be used anywhere in 
the cockpit. Also included is the Jeppesen North Amer- 
ican NavData card and flight planning mode for 
developing flight plan legs shown in columnar form or 
graphically. The user waypoint feature allows pilot entry 
of mountain peaks or other high terrain and actual 
elevations can be entered to be shown on the map. 

The 3 by 5 in (76 x 127 mm) electroluminescent dis- 
play is easily read in bright sunlight and may be 
dimmed for night flight. The Navision 50 includes many 
of the features found on the Navision 1000 which was 
designed for larger aircraft. 


Contractor 
Arnav Systems Inc. 


Navision 1000/2000 Navigation 
Management Systems 


The Navision 1000 is a Loran-based navigation man- 
agement system providing checklist organisation and 
fuel management in addition to horizontal and vertical 
navigation. The Jeppesen database contains VORs, 
NDBs, intersections and special use airspaces and is 
updated monthly or as required. A flight simulation card 
enables the pilot to preprogramme flight plans and 
preview the flight. 

The Navision 1000 is supplied with an AC power sup- 
ply for off-aircraft use, flight simulation card, aircraft 
power supply, operations manual, kneepad, Jeppesen 
database and carrying case. The system connects to 
most Lorans via an RS-232 connector. 


The Arnav Navision 1000 navigation management 
system 
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The Navision 2000 navigation management system 
is designed for aircraft which are not equipped with 
Loran. In all other aspects it is based on the Navision 
1000. 


Status 
In production and available. 


Contractor 
Arnav Systems Inc. 


UPDATED 


R-40/R-60 Loran C Receivers 


The R-40 is TSO and IFR certified for areas of the USA 
including Alaska. It features three-line light-emitting 
diode readouts in a clear, alphanumeric, plain 
language display. The system has 200 waypoints 
and 20 course legs may be programmed. Parallel 
track, magnetic variation and propagation error are 
automatically corrected. An extended range feature 
provides for increased Loran coverage by as much 
as 400 n miles outside the normal Loran chain cover- 
age by use of a skywave signal reflected off the 
ionosphere. 

Navigation management functions can be used, with- 
out interrupting normal navigation, to calculate direc- 
tion and speed of actual winds aloft as well as true 
airspeed. When primed with fuel remaining and fuel 
burn rate, the R-40 will automatically compute and dis- 
play absolute range. Vertical Navigation (VNav) infor- 
mation can also be computed to determine optimum 
descent/climb locations. 

The R-60 is a remote-mounted version of the R-40, 
designed for dzus-rail installation on transport aircraft 
and helicopters. Other details are as for the R-40. 


Specifications 

Dimensions: 83 x 159 x 272 mm 

Weight: 2.2 kg 

Power supply: 10-45 V DC, 19 W 

Display: 5 x 7 dot matrix 

Notch filters: 9 internal 

Distance resolution: accurate to within 0.1 n mile 


Status 
In production. 


Contractor 
Arnav Systems Inc. 


UPDATED 


R-50 Loran C 


The R-50 IFR Loran C is a development of the success- 
ful AVA-1000 and the performance has been improved 
to permit operation in areas of poor Loran coverage, 
such as the North Slope of Alaska, Bermuda, the 
Caribbean and parts of the mid-West. The R-50 
includes the Jeppesen NavData slip-in database card 
which provides information on airports, VORs, NDB 
intersections and special use airspace alerts. The 
panel-mounted system offers extended range, auto- 
matic chain nomination, flight planning and 100 flight 
plan waypoints and can accommodate up to 1,500 way- 
points. Present position is shown on a two-line 40- 
character dot matrix display and outputs are provided 
to an autopilot, a CDI and to equipment using RS-232 
signal format. 
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Status 
In production. 


Contractor 
Arnav Systems Inc. 


R-50i Loran C 


The IFR and TSO C60b approved multichain R-50i 
Loran C simultaneously tracks up to 12 Loran stations 
and can be used as a primary means of en route and 
terminal IFR navigation. Up to 120 waypoints can be 
stored and flown as flight plans. A sunlight-readable 
two-line 40-character LED display provides bearing, dis- 
tance, waypoint identifier, course deviation indication, 
track guidance, groundspeed and suggested vertical 
navigation. 

The Jeppesen NavData card database contains 
North American airports, VORs, NDBs and intersec- 
tions and can store 150 custom waypoints. The data- 
base can be accessed by identification or partial city 
name or identifier. 

Navigation management features include vertical 
navigation, extended range, true airspeed/winds aloft 
calculations, fuel range and minimum safe altitudes. 

The R-50i can instantly display the 15 closest air- 
ports, VORs or intersections at the touch of a button. 
Incorporated in the system is a software feature called 
Pilot Prompt which guides the pilot through every oper- 
ation with simple messages. Included with each R-50i is 
a home power supply and simulation mode for flight 
planning and training. 


Specifications 

Dimensions: 50.8 x 158.75 x 271 mm 
Weight: 1.13 kg 

Power supply: 10-35 VDC, 1.5A 


Contractor 
Arnav Systems Inc. 


STAR 5000 Panel Mount GPS 


The STAR 5000 blends GPS technology with the Arnav 
R-50i IFR certified Loran. The panel mount GPS 
receiver delivers five-channel continuous and parallel 
tracking of all satellites in view. Its onboard network 
interfaces with an array of avionics including analogue 
instruments, fuel computers, air data computers, 
moving maps, autopilots, CDI/HSI and annunciators. 

A two-line 40-character sunlight-readable LED dis- 
play shows bearing, distance, groundspeed, course 
deviation, waypoint identification, altitude and track. 
Waypoints can be located by identification, city, local 
proximity or proximity to other waypoints. The system 
uses a 40,000 waypoint Jeppesen NavData card, 
known as the Gold Card because of the wealth of 
information. Jeppesen NavData is offered for three 
geographical areas. The North America card coverage 
extends from Alaska to Central America. The 
International card covers all areas outside North 
America. Worldwide navigation combining the data 
on the other two cards is available on a single World 
card. 

Airports, VORs, NDBs, terminal and en route inter- 
sections are stored on the pilot updatable NavData 
card. Special use airspace includes floors and ceilings 
and the card provides TCA, ARSA, ATA, MOA, restric- 
ted, prohibited and alert area penetration warnings. 
Coupled to an optional Mode C encoder interface, 
pressure altitude with a pilot input barometric correc- 
tion is displayed. VNav becomes automatic with known 
present altitude and known waypoint elevations. An alti- 
tude hold advisory will notify the pilot of an altitude 
deviation. 

Standard features of the STAR 5000 include nearest 
airport, VOR, intersection search, true airspeed, wind 
and fuel calculations, MSA/MESA, 150 waypoint flight 
planning and 300 user waypoints and the pilot’s choice 
of the 40,000 waypoint North America or International 
NavData cards. The STAR 5000 has UTM and military 
grid reference co-ordinates as a standard feature. 
Options include the altitude encoder interface, GridNav 
mission management software, ARINC 429 interface 
and an air data computer. 


Contractor 
Arnav Systems Inc. 
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Locator Loran Receiver 


Locator is a fully portable Loran receiver which oper- 
ates on an internal 100-hour rechargeable battery. The 
portable battery attaches to the inside of an aircraft 
windshield, with no need for any permanent modifi- 
cation to the aircraft. Locator features fully automatic 
operation, selecting the correct Loran chain and up to 
five simultaneous stations. The back-lit transflective 
LCD display works in conditions ranging from bright 
sunlight to night. Locator can store up to 99 waypoints, 
up to 40 of which can be chained together to produce a 
flight plan. Information displayed includes present pos- 
ition in latitude and longitude, course and bearing to 
any position, groundspeed, track and estimated time at 
next waypoint. The built-in course deviation indicator 
displays course deviation, distance and direction to 
steer to a waypoint. 


Specifications 

Dimensions: 171.4 x 95.2 x 114.3 mm 
Weight: 2.27 kg 

Operating speed: 500 kts (max) 


Contractor 
Azure Technology. 


Long Ranger Loran C System 


The Azure Long Ranger Loran C system is designed to 
be used either in the aircraft panel or as a portable sys- 
tem. Loran chain selection is fully automatic. Long 
Ranger contains a built-in battery which provides up to 
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30 hours of continuous portable operation and 
recharges continuously from the aircraft power supply. 
The large LCD display is usable in conditions from 
direct sunlight to total darkness and the system 
includes an RS-232 serial port for attachment to 
avionics interfaces. 

The Long Ranger rapidly computes distance, ETE, 
groundspeed, headings and wind velocity and is suf- 
ficiently flexible to allow 9 routes of up to 10 waypoints 
each to be stored. In flight it gives an automatic readout 
of wind velocity and also has an emergency airport 
search capability to provide information on the four 
nearest airports. 


Specifications 

Dimensions: 203.2 x 158.7 x 66 mm 
Weight: 

(Long Ranger) 1.53 kg 

(mounting tray) 0.3 kg 

(portable antenna) 0.2 kg 

Operating speed: 650 kts. TAS (max) 


Contractor 
Azure Technology. 


Long Ranger Plus Loran C 
Receiver 


The Long Ranger Plus fixed or portable Loran C 
receiver contains a variety of improvements over the 
original model. Among the new features are an 
improved receiver circuit which exhibits a better signal- 
to-noise ratio and increased signal strength in the fringe 


The Azure Long Ranger Plus Loran C receiver 


coverage areas. Attempting to improve the Long 
Ranger’s display readability, the new Plus model con- 
tains a special anti-glare lens which disperses glare 
away from direct sunlight and bright reflections. New 
software also improves the accuracy and tracking of 
the unit. New firmware provides for waypoint download- 
ing for users who have access to an IBM-compatible 
personal computer. 

The Long Ranger Plus will be able to accommodate 
the NOCUS and SOCUS Loran C chains which were 
completed in 1991. 


Contractor 
Azure Technology. 


Fuel Gauging and Fuel Level 
Sensing Systems 


BFGoodrich Aerospace supplies the fuel quantity indi- 
cating system for the Boeing 747-400, Airbus A321 and 
for the production Boeing 757/767 aircraft since 1990. 
These systems provide guaranteed one per cent 
accuracy. 

Retrofit FQIS systems similar to the production con- 
figuration have been chosen by USAir and American 
Airlines for the Boeing 757/767 and the retrofit 747 
FQIS by Northwest Airlines for the retrofit of their cargo 
and passenger 747-200, and -300 aircraft. These retrofit 
systems installations result in fuel savings through grea- 
ter accuracy, increased reliability and maintenance sav- 
ings. System payback is estimated at approximately 
one year. 

The in-tank hardware for the fuel quantity indicating 
systems on these aircraft include harnesses, fuel quan- 
tity sensors, compensators for providing signal vari- 
ation in dielectric constant of the fuel plus 
densitometers which provide direct fuel density 
measurement to the processor. Flight deck and refuell- 
ing panel indicators provide visual verification of total 
fuel and individual tank quantities. The processor unit 
controls the entire fuel system by calculating fuel quan- 
tity, controlling the refuelling sequence and performing 
extensive health monitoring on both wiring and elec- 
tronics. The processor display provides easy-to-read 
messages on operational health and history. 

Other programs for which BFGoodrich produces ret- 
rofit fuel quantity indicating systems are: Boeing 727, 
Lockheed C-130 and P-3, Northrop F-5/T-38 and 
Republic A4. 


Status 

In production. BFGoodrich gauging systems are fitted 
on a wide range of commercial and military aircraft 
including Lockheed F-16, McDonnell Douglas F-15 
Eagle and F/A-18 Hornet, the Sikorsky CH-53 and the 
UH-60A Black Hawk, Boeing 727 and 737, Lockheed 
L-1011, Panavia Tornado and the NASA Rockwell 
Space Shuttle. The latest application is a system for the 
Boeing 747-400 which will provide a one per cent 
accuracy capability. 

The system has been chosen by USAir and American 
Airlines for retrofit on Boeing 757 and 767 aircraft and 
by UPS for retrofit fitment to its Boeing 747 and 
McDonnell Douglas DC-8 aircraft. 


Contractor 
BFGoodrich Aerospace Aircraft Integrated Systems. 


UPDATED 


The fuel quantity indicating system retrofit for Boeing 747-100, -200 and -300 aircraft 


Integrated Utilities Management 
System 


The Integrated Utilities Management System (IUMS) is 
a system that allows for the functional and physical inte- 
gration of utilities subsystems, and the effective sharing 
of resources. What traditionally required 20 to 30 stand- 
alone black boxes can now be configured in a flexible 
lightweight, small network of enclosures, each sharing 
common electronics, processors and power supplies. 
For logistics support, the departure from traditional 
subsystems will result in greater system fault isolation, 
allow a two-level maintenance structure and reduce 
maintenance time and cost. 


Status 
The system is being provided for the Lockheed/Boeing 
F-22 aircraft. 


Contractor 
BFGoodrich Aerospace Aircraft Integrated Systems. 


UPDATED 


AN/ARN-154(V) Tacan 


The AN/ARN-154(V) lightweight airborne Tacan is a 
remotely controlled multistation tracking system utilis- 
ing large-scale integrated circuits and CMOS tech- 
nology. The system consists of the RT-1634 
receiver/transmitter, ID-2472 indicator unit, MT-6734 
Tacan control unit mounting base and antenna. 

The AN/ARN-154(V) has the capability to track up to 
four ground stations simultaneously in range and two in 
bearing. Tracking velocity is up to 1,800 knots. It incor- 
porates a sine/cosine bearing output, along with an 
ARINC 547 CDI interface and ARINC 547/579 low- and 
high-level flags. Bearing information is pilot selectable 
from either of the two tracking channels. The system 
has both X and Y mode MIL-STD-291B air-to-air rang- 
ing, plus antenna switching to allow the aircraft to be 
configured for dual antennas. 

The AN/ARN-154(V) provides an ARINC 568 digital 
range output from either of the two tracking channels 
for display on remote EFIS or HS! displays. 

The RT-1643 is offered in a number of configurations 
to interface to most navigation flight management 
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The BFGoodrich integrated utilities management system will be fitted to the Lockheed/Boeing F-22 


systems. The AN/ARN-154(V) can be used as a pilot- 
controlled positioning system or as a blind navigation 
sensor controlled by one or more long-range navigation 
systems. 

An ARINC 429 version is available as an option. This 
version will output range on three separate channels 
and bearing on two. The input tuning is standard 
ARINC 429 bus. This unit is ideal for updating VLF/ 
Omega or inertial navigation systems in helicopters and 
fixed-wing aircraft, or as a stand-alone Tacan system. 

The AN/ARN-154(V) system can utilise an ID-2472 
indicator unit which displays distance, Tacan radial or 
bearing, decoded station ident, groundspeed and time 
to station. Either or both Tacan stations may be 


(right) the RT-1634 receiver/transmitter 


The AN/ARN-154(V) Tacan showing (top left) the |D-2472 display unit, (bottom left) a contro! unit and 


displayed simultaneously. A second |ID-2472 can be 
installed to provide independent cockpit 
instrumentation. 


Specifications 

Dimensions: 

(display unit) 3ATI x 175.3 mm 
(receiver/transmitter) 290.1 x 87.4 x 127.8 mm 
(control units) 50.8-56.9 x 71.1-146 mm 
Weight: 

(display unit) 0.48 kg 

(receiver/transmitter) 2.81 kg 

(mounting base) 0.2 kg 

(control units) 0.57-0.91 kg 
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Power supply: 18-32 V DC,1.25 A (max) 
Frequency: 

(receive) 962-1,213 MHz 

(transmit) 1,025-1,150 MHz 

Range: up to 400 n miles 

Accuracy: 

(range) +0.1 n mile 

(bearing) +0.5° 

Temperature range: —54 to +71°C 
Altitude: up to 70,000 ft 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


LNS6000 Navigation System 


The LNS6000 provides multisensor long-range navi- 
gation which can provide a blend of four or more 
sources of aircraft positioning, each dynamically 
weighted and fully automatic for optimum system 
accuracy. Available sensors include internal GPS and 
multichain Loran C, four station DME, Tacan Rho-Theta 
and VOR/DME. Omega/VLF can also be added for 
international navigation. 

The database currently includes more than 40,000 
data points, with airports, VORs, VORTacs, high- and 
low-altitude intersections, SID and STAR fixes, NDBs, 
restricted airspace, holding fixes and a large comp- 
lement of communications frequencies. For future 
growth, the database is expandable to over 150,000 
data points. The database is upgraded every 28 days 
using a small card. 

A colour graphics display screen with a new user 
interface protocol offers viewport formats that simplify 
management and use of the system. Viewports are 
specifically designed to minimise pilot workload and 
reduce display clutter. The use of special icons and 
symbols, scrolling screens and soft computer screens 
makes the LNS6000 flexible. 


Specifications 

Dimensions: 

(CD605) 3 ATR x 215.9 mm 

(RNC6000) % ATR short x 127 mm high 
Weight: 

(CD605) 1.36 kg 

(RNC6000) 4.99 kg 

Power supply: 20-32.2 V DC 
Temperature range: —20 to +55°C 
Altitude: up to 55,000 ft 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 
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The LNS6000 display 


AN/ARN-118(V) Tacan 
The AN/ARN-118(V) Tacan provides the crew and flight 
control systems with reliable navigation data. 


Advanced digital circuitry is employed to achieve space 
and weight savings. All-solid-state, with the exception of 
the transmitter tubes, the AN/ARN-118(V) unit is pack- 
aged in a % ATR short configuration. Both X and Y 
channels are standard on the system and a self- 
contained automatic antenna switch enables the unit to 


be plugged into aircraft with either single or dual Tacan 
aerial installations. With full digital readout, distance 
and bearing can be acquired in less than one and three 
seconds respectively. Input and output hardware is 
designed to accommodate complete digital serial- 
controlled Tacan navigation functions, including auto- 
matic tuning by RNav or air navigation systems. In 
addition, the system’s output is compatible with INS, 
RNav and automatic navigation systems to provide full 
Rho-Theta real-time update information to these 


systems. Range rate information is available for area 
navigation. 


Specifications 

Dimensions: 

(control) 127 x 76.2 x 81.3 mm 
(receiver/transmitter) 190.5 x 172.7 x 317.5 mm 
(adaptor) 43.2 x 172.7 x 317.5 mm 

Weight: 

(control) 0.77 kg 
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(receiver/transmitter) 12.23 kg 
(adaptor) 1.81 kg 
Power supply: 115 V AC, 400 Hz, 125 W 


Status 

In production. A recent application is the US Air Force 
McDonnell Douglas KC-10 Extender. The original US 
Air Force production contract for AN/ARN-118(V) units 
was placed in 1975 and the system is standard equip- 
ment with that service and with the US Coast Guard. It is 
also becoming standard for the US Army and Navy and 
has been chosen by over 35 countries, some 32,000 
sets having been built. The ARN-118(V) will remain in 
production for some years. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARN-139(V) Tacan 


The AN/ARN-139(V) transforms an aircraft into a flying 
Tacan station by providing air-to-air bearing and dis- 
tance information. This capability is added to all the 
standard features of the AN/ARN-118(V) Tacan which 
provides standard air-to-ground and air-to-air Tacan 
information. Rendezvous with an ARN-139(V) equipped 
aircraft or ship simplifies critical missions by providing a 
reliable readout of bearing and distance during the 
approach. 

The ARN-139(V) is derived from the ARN-118(V), of 
which more than 32,000 units have been built. The 
ARN-139(V) provides distance and bearing trans- 
mission and inverse Tacan operation. The latter func- 
tion allows a tanker aircraft, for example, to read the 
bearing and distance to a Tacan-equipped aircraft in 
need of air refuelling. Inverse Tacan also enables a pilot 
to determine the bearing to a DME ground station. The 
selectable range ratio capability permits the pilot, by 
means of a switch, to limit all replies to within four times 
the range of the nearest aircraft, or to concentrate on 
aircraft more than 30 times the distance of the nearest 
aircraft. 


Specifications 

Dimensions: 

(AN/ARN-139(V)) 254 x 196 x 494 mm 
(C-10059/A and C-10994 control units) 127 x 76 x 
81mm 

Weight: 

(AN/ARN-139(V)) 31.3 kg 

(control unit) 0.9 kg 

Frequency: 

(transmitter) 1,025-1,150 MHz 

(receiver) 962-1,213 MHz 

Transmitter power: 

(min) 500 W 

(typical) 750 W 

Receiver sensitivity: -92 dBm 

Modes: X/Y channels, inverse beacon, inverse air-to- 
air, inverse transmit/receive, inverse receive 
Range: 390 n miles 

Track rate: 3,600 kts, 20°/s 

Accuracy: 

(distance) (digital) 0.1 n mile, 

(analogue) 0.2 n miles 

(bearing) (digital) 1°, 

(analogue) 1.5° 

Reliability: 1,000 h design MTBF 


Status 
In service. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARN-144(V) VOR/ILS 
Receiver 


The ARN-144(V) VOR/ILS receiver is said to be the first 
such system to be compatible with the MIL-STD-1553B 
digital databus. All the standard VOR, localiser, glide 
slope and ILS beacon facilities are available with 160 
VOR channels and 40 localiser/glide slope channels 
being selectable at 50 kHz spacing. 
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A number of configurations is produced to meet spe- 
cific military applications. The R-5094/ARN-514, a ver- 
sion of the ARN-144, is standard on the McDonnell 
Douglas F/A-18. A number of different control panels is 
also available. 


Specifications 

Dimensions: 104 x 127 x 304 mm 
Weight: 3.6 kg 

Power supply: 28 V DC, 25 W 


Status 
In production and service. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARN-147(V) VOR/ILS 
Receiver 


The Collins AN/ARN-147(V) is fully compatible with the 
MIL-STD-1553B databus. This receiver combines all 
VOR/ILS functions such as VOR and ILS localiser, glide 
slope and marker beacon in one compact system. 

All-solid-state modular construction makes the 
ARN-147 a reliable receiver for either new or retrofit 
applications on fixed- and rotary-wing aircraft. 

Rotor modulation suppression circuitry is pin- 
selectable in the ARN-147 for reliable operation in 
rotary-wing aircraft. FAA split-channel requirements are 
met by providing 50 kHz spacing for 160 VOR and 40 
localiser/glide slope channels. 

Digital and analogue outputs are compatible with the 
latest high-performance flight control systems, digital 
indicators and analogue instruments. In addition, high- 
and low-level deviation and flag outputs for VOR, Loc 
and glide slope are provided. 

The ARN-147 meets the following US military stan- 
dards and specifications: MIL-E-5400 Class II environ- 
ment; MIL-STD-810 vibration, including gunfire 
vibration; MIL-STD-461/462 electromagnetic  inter- 
ference, and MIL-STD-704 power characteristics. 


Specifications 

Dimensions: 104 x 127 x 304 mm 
Weight: 

(with MIL-STD-1553B) 3.6 kg 

(without MIL-STD-1553B) 3.4 kg 
Power supply: 

28 V DC, 25 W with MIL-STD-1553B 

28 V DC, 20 W without MIL-STD-1553B 


Status 
In production and service as the standard VOR/ILS 
receiver for the US Air Force and currently installed on 
aircraft such as the C-130, C-5, C-141, UH-1H and 
CH-53. In mid-1985 Collins received a $4.6 million con- 
tract to supply the US Air Force with over 25,000 AN/ 
ARN-147(V) sets for use on several types of transport 
aircraft. 

The system has also been selected for the V-22 
Osprey, US Navy T-45 and US Air Force C-17. It is being 
retrofitted to the US Air Force T-38. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARN-149(V) (DF-206A) 
Automatic Direction-Finder 


The AN/ARN-149(V) was the first low-frequency auto- 
matic direction-finder to provide an internal field 
upgradeable MIL-STD-1553B digital multiplex bus 
capability. This system, consisting of a receiver, con- 
trol, antenna and mount, provides a low-frequency 
automatic direction-finding function in a lightweight 
easily installed set. The all-solid-state receiver elimin- 
ates all moving parts such as goniometers, synchros 
and mechanical tuners. Quadrantal Error Correction 
(QEC) is set by aircraft connector strapping, eliminating 
corrector modules and airframe specific internal adjust- 
ments. The antenna combines the loop and sense 
antennas and preamplifiers in one compact housing, 
eliminating expensive sense panels, couplers and 


special prefabricated cable assemblies. A dual version 
of the same antenna is also available in one aerody- 
namic package. The receiver is controlled by a four- 
wire serial bus from the control. The system meets MIL- 
E-5400 and has an MTBF of 4,000 hours. 


Specifications 
Dimensions: 

(receiver) 79 x 127 x 279 mm 
(control) 146 x 57 x 96 mm 
(antenna) 216 x 43 x 419 mm 
Weight: 

(receiver) 2.5 kg with -1553B capability 
(control) 0.7 kg 

(antenna) 1.4 kg 

Power supply: 

26 V AC, 7.8 W 

28 V DC, 18 W 


Status 
In production. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ARN-153(V) Tacan 


The AN/ARN-153(V) consists of one or two antennas, a 
cockpit control, the receiver/transmitter and a mount- 
ing tray. 

Key features of the system are digital outputs for both 
distance and bearing (with optional analogue outputs), 
input and output 1553 capability, microprocessor- 
based design, dual-antenna ports, inverse bearing 
capability in certain applications with the 938Y-1 
antenna, pilot-selectable air-to-air range ratio capability, 
390 n miles range, signal-controlled search, solid-state 
500 W transmitter, compatibility with ARINC 568, 582 
and 429, enhanced BIT and W and Z channels for MLS 
compatibility. 

The AN/ARN-153(V) has four basic modes of oper- 
ation: receive, transmit/receive, air-to-air receive and 
air-to-air transmit/receive. When used in conjunction 
with the optional 938Y-1 rotating antenna and an 
optional control unit, the AN/ARN-153(V) can also pro- 
vide bearing in certain applications to an air-to-air 
Tacan if it can transmit unmodulated squitter, as well as 
bearing to any DME-only ground station. 


Specifications 

Dimensions: 

(control) 144.8 x 76.2 x 99.1 mm 
(receiver/transmitter) 104.6 x 172.2 x 304.8 mm 
(mounting tray) 114.3 x 50.8 x 312.4 mm 
Weight: 

(control) 0.9 kg 

(receiver/transmitter) 6.49 kg 
(mounting tray) 0.54 kg 

Power supply: 28 V DC, 1.5 A nominal 
Frequency: 

(transmitter) 1,025-1,150 MHz 
(receiver) 962-1,213 MHz 

Number of channels: 126 X and 126 Y 
Provision for W and Z 

Range: up to 390 n miles 

Accuracy: 

(distance) (digital) +0.1 n mile, 
(analogue) +0.2 n miles, 

(bearing) (digital) +0.5°, 

(analogue) +1.5° 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


Communications, Navigation and 
Identification Modules for the 

F-22 

Under the Communications, Navigation and Identifi- 
cation (CNI) concept for the F-22, SEM-E modules are 
placed in an integrated avionics rack. CNI represents a 
modular avionics approach, as opposed to LRUs. 
These CNI modules perform avionics tasks that 
are accomplished today by individual LRUs. The 
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Collins is supplying communications, navigation and identification modules for the F-22 


programme is designed to provide reliable advanced 
avionics in a much smaller space than that occupied by 
current units. 

Modules developed by Collins include the VHF/UHF 
receiver, VHF/UHF transmitter, GPS receiver, GPS 
antenna electronics, single and five channel L-band 
receiver and antenna interface unit. In addition to hard- 
ware modules, Collins is also supplying the software for 
GPS, VHF/UHF and Have Quick II. 


Status 

Under a $102 million contract, initial module deliveries 
for the F-22 Advanced Tactical Fighter were scheduled 
to begin in February 1995 and continue until the end of 
1997. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


GEM 1/II/IIl Standar? Positioning 
Service Embedded GPS Receiver 


The GEM (GPS Embedded Module) series of satellite 
navigation and positioning products is extremely flex- 
ible in application and provides high levels of perform- 
ance to meet user requirements. 

The Standard Positioning Service (SPS) GEM per- 
formance in Selective Availability (SA) conditions is 
governed by US DoD signal policy. Typical SPS GEM 
performance at the 95 per cent confidence level (with- 
out the benefit of external aiding) is shown in the Speci- 
fications table. 

GEM can operate in stand-alone GPS mode 
(unaided) or aided through integration with INS or Dop- 
pler. The primary data interface is a Dual Port Random 
Access Memory (DPRAM), which provides data 
according to ICD-GPS-059 and ICD-GPS-104 formats 
as well as satellite position and measurement data. 


Specifications 
C/A code C/A code 
without SA with SA 
Position 
accuracy 10 m horizontal 100 m horizontal 
Velocity 
accuracy 3D 0.2 m/s 0.7 m/s 
Time 
accuracy 70 ns 270 ns 


Dynamic conditions: 1,200 m/s, (min) satellite signal 
power level, and 31 dB jammer signal level. SA degra- 
dation is assumed at the current nominal SPS level of 
100m 

Number of channels: 

(GEM I/II/IIl) 5 

Frequency: 

(GEM 1) L1 

(GEM II/IIl) L1/L2 

Antenna interface: 

(GEM I/IIl) RF 

(GEM Il) IF 

Applications: 

(GEM |) ground/sea/airborne 

(GEM II/IIl) airborne/high antijam/sea/ground 
Dimensions: 

(GEM I/II/IIl) 150 x 145 x 15 mm 

Weight: 

(GEM 1) 0.4 kg 

(GEM II/IIl) 0.55 kg 


Power (typical): 

(GEM |) 4W 

(GEM Il) 11 W 

(GEM Ill) 8.5 W 

Input: 

(GEM I/IIl) +5 V DC 

(GEM Il) +5, +20.3, -15 V DC 


Contractor 
Collins Avioincs & Communications Division. 


NEW ENTRY 


MAGR/RCVR 3M GPS Receiver 
Family 


The Collins next generation of production military 
GPS receivers provides the user with a wide variety of 
input, selective availability/anti-spoofing and power 
supply options. All of these receivers provide 
MIL-STD-1553, RS-422, ARINC 429 and Have Quick 
interfaces. 

The ability to process selective availability/anti- 
spoofing is controlled by the National Security Agency- 
approved Collins precise position service-security mod- 
ule, which allows selected users to process GPS crypto- 
variables. These crypto-variables give the user the 
maximum accuracy possible at all times. 

The Miniaturised Airborne GPS Receiver (MAGR) is a 
five-channel receiver that fits within a % ATR form fac- 
tor. It is a highly specialised avionics receiver providing 
the highest levels of GPS performance and excellent 
anti-jamming capabilities on high-dynamic aircraft, 
including fighters and bombers. MAGR is designed to 
be astand-alone GPS receiver which can operate with a 
MIL-STD-1553 or ARINC 429 interface or with a stand- 
alone control display unit. It is offered in versions that 
operate on 115 V AC or 28 V DC. The receiver can also 
be ordered with an intermediate frequency or radio 
frequency interface. 

MAGR provides the maximum levels of navigation 
accuracy in the highest levels of jamming and dynam- 
ics. Operating in the Precise Positioning Service (PPS) 
with velocity to within 0.1 m/s, MAGR also supports 
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Number of channels: 5 

Interface: MIL-STD-1553, ARINC 429, RS-422, 
Have Quick/1 PPS, US Standard Crypto 
Accuracy: 

(position) 16 m SEP 

(velocity) <0.1 m/s 

(time) <100 ns 

Reliability: >5,000 h MTBF 


Status 
RCVR 3M deliveries continue to both domestic and 
international customers. 

The MAGR has been selected by the GPS Joint Pro- 
gram Office as the DoD standard for tactical aircraft and 
full production was approved in 1993. Currently the 
MAGER is installed on the AH-64, AV-8, F-14, F-15, F-16, 
F-18, F-117, S-3B and B-2. The RCVR 8M is being 
placed on several international airframes, as well as 
selected special use platforms. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


Navstar GPS Receiver System 


The Collins GPS system consists of a family of six 
receiver types for army, navy and air force applications 
on land, sea and in the air. 

Air, land and maritime users are able to assemble the 
systems most suited to their needs from a series of 
common equipment and software modules. For exam- 
ple, the Northrop Grumman A-6E, Lockheed F-16 and 
Boeing B-52 use the same five-channel receiver, the US 
Air Force and Navy standard. Air force aircraft use a 
controlled reception pattern antenna and antenna elec- 
tronics. For all vehicles the Collins system has in com- 
mon 82 per cent of all software, 80 per cent of LRUs 
and 90 per cent of all shop-replaceable units. 

For tactical aircraft GPS facilitates rendezvous, target 
positioning, weapons delivery and recovery of aircraft. 
All Collins GPS receivers have an advanced anti- 
jamming and anti-spoofing capability for reliable and 
high-quality performance under the most severe 
conditions. The GPS tactical air equipment permits 
continuous signal tracking during all manoeuvres, and 
is integrated into other systems so that GPS information 
can improve mission effectiveness. 

Collins has produced the following GPS systems for 
airborne applications: 


AN/ASN-149(V)1 The AN/ASN-149(V)1 is a_ two- 
channel GPS receiver which has been installed on US 
Army UH-60 Black Hawks and CH-47D Chinooks and 
Royal Australian Army S-70A-9 Black Hawks. 


AN/ASN-149(V)2 The AN/ASN-149(V)2 two-channel 
receiver is compatible with the MIL-STD-1553B data- 
bus and is used in conjunction with C*l systems. It is fit- 
ted to US Army special observation forces helicopters 
such as the MH-60, UH-60, MH-47 and CH-47 and the 
Royal Australian Navy Role Adaptive Weapon System 


accurate time information for radio system (RAN/RAWS) S-70B-2 helicopter. 
co-ordination and synchronisation. 
AN/ARN-151(V) The AN/ARN-151(V) is a five-channel 
Specifications receiver for high-dynamic environments. It provides a 
Dimensions: 82 x 174 x 305 mm variety of host vehicle interfaces which allow commo- 
Weight: 5.9 kg nality across numerous fixed-wing and_ helicopter 
eit, — ive Se ae 2 it 


The white Navstar GPS aerial can just be seen on top of the fuselage of this F-16, behind the cockpit 
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types. Installations include the F-16, A-6E, B-52 and 
F-111 fixed-wing aircraft and the SH-60B helicopter. 


Specifications 

Dimensions: 

(receiver) 191 x 193 x 433 mm 
(control/display unit) 146 x 152 x 185 mm 
(CRPA) 358 x 46 mm 

Weight: 

(receiver) 17.7 kg 

(control/display unit) 3.6 kg 

(CRPA) 2 kg 

Power supply: 

(receiver) 115 V AC, 400 Hz, 80 W 
(control/display unit) 28 V DC, 30 W 
Reliability: 1,072 h MTBF 


Status 

The system was given the go-ahead for production in 
June 1986 and the Air Force Space Division awarded 
Collins a contract for 176 single-channel, 67 two- 
channel and 113 five-channel receivers, with delivery 
scheduled to begin in February, 1988. 

In service in Australia (for S-70A helicopters), 
Canada, Germany and Norway (for the Falcon 20). Also 
in service on US Air Force B-52, RC-135, F-16 and 
HH-58 aircraft. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


Precision Lightweight GPS 
Receiver 


The Precision Lightweight GPS Receiver (PLGR) pro- 
vides navigation information using both the C/A and 


NAVIGATION AND NAV/ATTACK/USA 


The hand-held PLGR GPS receiver is being 
procured in large numbers by the US Department 


of Defense 1995 
P-Y signals transmitted by the Navstar GPS satellites. It 
is a five-channel receiver with low power consumption, 
designed for installation in medium-performance air- 
borne, and land and sea platforms. PLGR cryptographi- 
cally removes Selective Availability (SA) GPS errors and 
features enhanced Anti-Spoofing (AS) and C/A code 
Differential GPS (DGPS) capabilities. 

A hand-contoured design permits comfortable 
one-hand operation, while a rotating antenna helps to 


provide optimal display viewing. A rugged 12-button 
keyboard is used for direct numeric data entry and 
selection of all major modes of operation with a single 
keystroke, including online help. The PLGR features 
RS-232 and RS-422 serial data ports for transfer of data 
to and from the unit. The receiver also provides pre- 
cision time outputs for Have Quick and SINCGARS 
radios or other military electronic systems. 

The receiver operates in continuous, single fix, ave- 
raging, differential, time-only and Automark modes. It 
stores 99 waypoints in up to 10 routes, with guidance 
displays. PLGR offers 10 hours of continuous oper- 
ation, with choice of three batteries: MIL-STD BA-5800 
lithium, Ni/Cd rechargeable and AA. 

Data is accepted and displayed in a variety of co- 
ordinate systems, including latitude/longitude, Military 
Grid Reference System, Universal Transverse Mercator 
and Universal Polar Stereographic. 

PLGR+ is a second-generation PLGR, with a number 
of enhancements. Battery life is extended from 10 
hours to 20, the number of waypoints is increased to 
999 in 15 routes with up to 25 legs each and signal 
tracking capability in marginal conditions is improved. 
PLGR+ is fully compatible with the standard PLGR, 
which may be updated to PLGR+ by a software 
upgrade. : 


Status 

Collins has been awarded a $21.9 million contract by 

the US Department of Defense for the basic procure- 

ment of 13,999 PLGR receivers and associated 
accessories. The contract includes four options which, 

if exercised, would take the number of PLGRs to 93,999 

units. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


51Z-4 Marker Beacon Receiver 


The Collins 51Z-4 marker beacon receiver automati- 
cally provides aural and visual indication of passage 
over airway and instrument landing system marker bea- 
cons. The system is approved for Category Il 
approaches in a number of Collins’ all-weather avionic 
system certifications. Operating at a frequency of 
75 MHz, the receiver sensitivity can be varied between 
two preadjusted levels through a cockpit Hi-Lo switch. 
The Hi position is used to gain early indication of a 
marker beacon, the Lo position is then subsequently 
used closer to the beacon for a sharper position fix. 
Alternatively, the receiver sensitivity is continuously 
variable from the cabin or flight-deck by means of a 
potentiometer. 

The system is of all-solid-state construction and con- 
tains triple-tuned circuitry for the rejection of spurious 
signals generated by television and FM broadcast 
transmitters. It is designed for three-lamp indication but 
may be easily modified for single-lamp operation by 
removal of a resistor and wiring the three lamp outputs 
together. In either type of operation, outputs can 
operate two sets of indicator lamps in parallel. 

An optional self-test facility causes the internal gener- 
ation of 3,000, 1,300 and 400 Hz marker signals which 
are detected in sequence by the receiver. The indi- 
cators light in order and corresponding aural tones are 
also generated. 

The unit is suited to retrofit installation since it is 
mechanically and electrically interchangeable with a 
number of other marker beacon receivers, including 
the Collins 51Z-2 and 512-3 units. An associated 
marker beacon antenna, the Collins 37X-2 system, is 
also available. Designed for operation with the 512-4 
and other compatible receivers, the antenna is plastic- 
filled and sealed to reduce the effects of precipitation 
static. This unit, which weighs less than 0.45 kg, can be 
mounted without cutting into the airframe structure and 
has negligible drag. 


Specifications 

Dimensions: % ATR short low 
Weight: 

(without self-test option) 1.36 kg 
(with self-test option) 1.47 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics Division. 
VERIFIED 


ADF-60A Pro Line Automatic 
Direction-Finder 


The ADF-60A is a lightweight and rugged ADF oper- 
ating from 190 to 1,749.5 kHz in 500 Hz steps. Two 
combined loop and sense antennas are available: the 
ANT-60A for single system installations or the ANT-60B 
for dual system installations. 


Specifications 
Dimensions: 

(receiver) % ATR short/dwarf 
(ANT-60A) 419 x 216 x 41 mm 
(ANT-60B) 604 x 269 x 25 mm 
Weight: 

(receiver) 1.9 kg 

(ANT-60A) 1.5 kg 

(ANT-60B) 2.3 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics Division. 
VERIFIED 


ADF-462 Pro Line II Automatic 
Direction-Finder 


The ADF-462 is an all-digital ADF operating from 
190 kHz to 1,799 kHz together with the 2,182 kHz dis- 
tress frequency. Two antennas are available: the 
ANT-462A for single system installations or the 
ANT-462B for dual system installations. The ADF-462 is 
compatible only with CSDB or ARINC 429 controls. 
Outputs are also serial digital and are provided in both 
CSDB or ARINC 429 characteristics. In addition, a DC 
sine/cosine output is available for interfacing with 
conventional RMls. 


Specifications 
Dimensions: 
(receiver) % ATR short/dwarf 


(ANT-462A) 452 x 218 x 41 mm 
(ANT-462B) 604 x 269 x 25 mm 
Weight: 

(receiver) 1.7 kg 

(ANT-462A) 1.5 kg 

(ANT-462B) 2.3 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics Division. 


VERIFIED 


ADF-700 Automatic Direction- 
Finder 


Designed in accordance with ARINC 712, the ADF-700 
automatic direction-finder was introduced in 1980..-It is 
based on experience gained with the earlier DF-203 
and DF-206 receivers. These technical advances were 
pioneered by Collins and incorporated into draft ARINC 
characteristic 712, which also provided for ARINC 429 
interfaces and an integral loop/sense antenna. Central- 
ised fault monitoring is now incorporated into the 
design consistent with ARINC 604 characteristics. 

In addition to mechanical and reliability improve- 
ments introduced by the new characteristic, a signifi- 
cant performance improvement came with the change 
from analogue to digital technology. In the ADF-700 all 
bearing signal baseband processing is performed digi- 
tally. The reference and bearing signals are converted 
into digital form using a 12-bit CMOS analogue-to- 
digital converter and these are subsequently handled 
by an Intel 8086 16-bit microprocessor. The ARINC 429 
input/output functions are performed by an Intel 8049 
processor in conjunction with a Collins universal 
asynchronous transmitter/receiver. 

The advent of third-generation microprocessors per- 
mits the introduction of digital ADF signal processing to 
improve accuracy and reliability, a significant advan- 
tage being the elimination of mechanical adjustments. 
The system incorporates improved self-test capabilities 
as a result of using the 8086 microprocessor to control 
a test sequence incorporating a digital test signal syn- 
thesis. The same power supply subassembly is also 
used in the Collins VOR-700 and ILS-700, leading to 


reductions in spares inventories and maintenance 
costs. 


Specifications 

Dimensions: 2 MCU per ARINC 600, 604 

Weight: 2.9 kg 

Power supply: 115 V AC, 400 Hz, 26 VA 

Frequency: 190-750 kHz 

Channel spacing: 0.5 kHz 

Modes: ANT-aural receiver, ADF navigation, CW/MCW 
Tuning: ARINC 429 dual serial bus 

Accuracy: better than 0.9° with ARINC 712 antenna in 
35 V/m field, exclusive of antenna error 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics Division. 


VERIFIED 


AHS-85 Strapdown Attitude and 
Heading Reference System 


Designed for business aircraft and regional airlines, the 
AHS-85 attitude and heading reference system is 
aimed at a market largely ignored before 1983. The 
emphasis is on simplicity and all sensing and process- 
ing functions are grouped in one unit. The system uses 
a sensor package which eliminates all common high 
failure rate components and uses rotors that spin at 
one-seventh the speed of conventional gyros. The pri- 
mary sensors are two piezoelectric multisensors, each 
with four independent pick-offs, which determine two 
axes of angular rate and linear acceleration data, thus 
providing one axis of redundant information for system 
monitoring. These devices are complemented by a flux 
detector mounted independently in a portion of the air- 
frame without magnetic disturbances. The replace- 
ment of any sensing element does not require 
adjustment to the installation and compass compen- 
sation remains unchanged if the AHS-85 is replaced. 

Processed data is compatible with flight instruments, 
autopilot systems, weather radar stabilisation and flight 
data recording. True airspeed can be accepted from a 
remote air data system. The system provides digital and 
analogue outputs and three-axis body rate and acceler- 
ation data and does not suffer directional gyro gimbal 
errors. 


Specifications 

Dimensions: 124.5 x 193 x 320 mm 
Weight: 6.9 kg 

Power supply: 28 V DC, 50 W 
Accuracy: 

(pitch and roll) 0.5° nominal, 

1° during manoeuvres 

(heading) 1° nominal, 

2° during manoeuvres 


Status 
In production and in service. 


Contractor 
Collins Commercial Avionics Division. 


VERIFIED 


AVSAT Navigation Systems 


The Collins AVSAT is a family of satellite-based pre- 
cision navigation systems designed for all phases of 
flight, including take-off, en route, approach and land- 
ing. It is grouped into series, to match the mission of the 
aircraft and caters for long-range corporate jets, 
medium-to-light jets and turboprops and 30-100 seat 
regional airline passenger aircraft. 

At the core of each AVSAT series is a Collins GPS 
sensor. The capabilities of a flight management system 
are incorporated within the navigation system. The 
avionics GPS engine features 12-channel satellite track- 
ing, including those comprising the Wide Area Aug- 
mentation System, providing satellite coverage 
sufficient to meet the FAA required navigation perform- 
ance and precision approach criteria; a new software 
code to ensure certification to DO-178B Level A; 
Receiver Autonomous Integrity Monitoring (RAIM) and 
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predictive RAIM, and_ differential correction 
computation to qualify the receiver for Cats. | and Il. 

The AVSAT Series provides the capability to calcu- 
late position and navigation information accurately any- 
where in the world; provide VNav guidance and 
comprehensive pilot annunciations; fly complete air- 
ways, SIDs, STARs and approach legs, and predict 
fuel consumption. AVSAT also significantly reduces 
pilot workload by automating many calculations and 
functions. Information is presented on multifunction 
display pages, allowing easy, efficient movement 
through the system. Pilots can remain eyes-up during 
all phases of flight, resulting in enhanced situational 
awareness and greater control. Flight planning is sim- 
plified to the point where even the most complicated 
procedures can be generated with a few keystrokes. 
AVSAT is a component system of the technology 
required for the planned CCA ‘free flight’ regime in 
which aircraft en route separations can be reduced at 
the turn of the century. 


AVSAT 2000 

The AVSAT 2000 is designed specifically for retrofit of 
aircraft not equipped with flight or navigation manage- 
ment systems. It provides the capability for en route, ter- 
minal and non-precision approach and_ lateral 
navigation, and includes the growth potential to 
support precision approach computations. 

The standard 2000 Series installation consists of two 
LRUs: a control/display unit (CDU) and a navigation 
processor which houses the GPS precision sensor. 
Updated software and navigation information may be 
uploaded in the field and 1,000 flight plans, with 100 
waypoints per plan, can be stored in the navigation 
database. 

A variety of CDU sizes is available, depending on the 
type of aircraft, and the CDU may also operate as a mul- 
tifunction CDU for other aircraft functions, such as 
ACARS. In addition, the AVSAT 2000 includes a com- 
prehensive BIT capability using the CDU as the main- 
tenance interface, allowing readouts of internal failures 
and interface validities. 


AVSAT 3000 

The AVSAT 3000 is designed for retrofit of aircraft not 
equipped with flight or navigation management sys- 
tems, as well as a new product for light jet and 
turboprop aircraft. It provides the capability for en 
route, terminal and non-precision approach and lateral/ 
vertical navigation, and includes the growth potential to 
support precision approach computations. 

The 3000 Series installation consists of two configur- 
ations: the CDU-3000 control/display unit and a navi- 
gation processor which houses the GPS precision 
sensor, or the CDU-3000 control/display unit, 
FMC-3000 flight management computer (FMC) and 
AVSAT GPS sensor. Updated navigation information 
may be uploaded in the field and 100 flight plans, with 
100 waypoints per plan, can be stored in the navigation 
database. 

AVSAT 3000 also provides access to ground-based 
messaging, weather data and flight plan transmission 
through the Airborne Flight Information System (AFIS). 
Free form messages can be sent to and from the CDU. 
Frequently used messages can be formatted and 
stored. 


AVSAT 4000 

The AVSAT 4000 meets the needs of regional airline air- 
craft, providing worldwide GPS navigation, simplifying 
cockpit management and enhancing flight crew and 
aircraft performance. In addition to GPS, long-range 
navigational inputs such as IRS/AHRS, VLF/Omega, 
VOR and DME can be used to provide accurate deter- 
mination of aircraft position. Coupled with flight man- 
agement technology, the system provides the integrity, 
flexibility and operational capabilities required by 
regional airline operators. 

AVSAT 4000 provides the capability for preflight and 
general flight planning. Complete lateral navigation is 
available, with growth to vertical navigation. Radio sen- 
sor management is also available. Two flight plans are 
available: the primary flight plan is used for active guid- 
ance, while a secondary flight plan can be stored as an 
alternative and activated if needed. Full time and fuel 
management performance are provided. Up to 1,000 
standard routes, each with up to 100 waypoints, can be 
stored in the system’s database. The database con- 
tains nav aids, waypoints, non-directional beacons, air- 
ports, airport reference points and runway thresholds. 
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Flight planning includes the capability to execute SIDs, 
STARs, airways and holding patterns. 

Once a flight plan is activated, it is presented graphi- 
cally on a MultiFunction Display (MFD). The MFD also 
displays nav aids, intersections, airports, terminal way- 
points and non-directional beacons. In addition, the 
MFD can present complete status, progress and flight 
plan summary text. 

AVSAT 4000 has been certified for use on the Saab 
2000 aircraft. 


AVSAT 5000 

Designed specifically around the needs of medium-to- 
light jet and turboprop aircraft, the AVSAT 5000 central- 
ises control of EFIS, navigation, weather radar, TCAS 
and radio management in one convenient location to 
maximise cockpit space. It includes features such as 
the ability to calculate accurately position and navi- 
gation information anywhere in the world, provide VNav 
guidance and comprehensive pilot annunciations, fly 
complete airways, SIDs, STARs and approach legs, 
predict fuel consumption, and offer the right combi- 
nation of performance, efficiency and ease of use 
required to perform in complex and demanding 
operating environments. 

AVSAT 5000 combines GPS technology with flight 
management capability to provide satellite-based pre- 
cision navigation systems for take-off, en route, terminal 
area, approach and landing. Other long-range navi- 
gational inputs include IRS/AHRS, VLF/Omega, VOR 
and DME. These may be used to provide the most accu- 
rate determination of aircraft position. Vertical navi- 
gation is available in each phase of flight. Included is 
the ability to execute a vertical direct-to, generating a 
vertical path from the aircraft’s current position to a 
designated altitude. 

AVSAT 5000 also provides access to ground-based 
messaging, weather data and flight plan transmission 
through the Airborne Flight Information System (AFIS). 
Free-form messages can be sent to and from the CDU. 
Frequently used messages can be formatted and 
stored. 

AVSAT 5000 comprises three LRUs: the CDU-5000 
control/display unit, FMC-5000 Flight Management 
Computer (FMC) and AVSAT GPS sensor. The FMC is 
packaged as a line-replaceable module, housed in the 
Collins Integrated Avionics Processing System (IAPS). 
Pro Line 4 integration allows the AVSAT 5000 to per- 
form self-diagnostic functions and informs the Pro Line 
4 maintenance diagnostic computer of internal faults. 


AVSAT 6000 

The AVSAT 6000 is designed for long-range business 
aircraft. It features the ability to calculate position and 
navigation information accurately anywhere in the 
world, provide VNav guidance and comprehensive pilot 
annunciations, fly complete airways, SIDs, STARs and 
approach legs and manage fuel consumption. 

AVSAT 6000 comprises three LRUs: the CDU-6000 
control/display unit, FMC-6000 flight management 
computer and GPS sensor. It can be configured for sin- 
gle, dual or triple operation by installing the desired 
number of FMC modules and the same number of 
control/display units. 

AVSAT 6000 is designed for worldwide navigation, 
including polar navigation. Long-range inputs in 
addition to GPS can be used, including IRS/AHRS, 
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VLF/Omega, VOR and DME to provide the most accu- 
rate determination of position. It contains a global data- 
base of current information used for both flight 
planning and navigation. 


Contractor 
Collins Commercial Avionics Division. 


UPDATED 


DME-42/442 Pro Line Il DME 
Systems 


The DME-42/442 are all-digital DME systems, which 
can provide complete information on up to three DME 
stations using a single receiver. They were designed for 
business or commuter aircraft where only a single DME 
facility is needed, but where additional information is 
useful and DME-42 can directly replace the earlier 
DME-40 system. Station information is presented on 
the associated IND-42 display. 

The DME-42/442 systems can provide the display 
with data to show distance to station up to 300 n miles, 
time to station up to 120 minutes and groundspeed up 
to 999 knots. 

The DME-442 is compatible only with CSDB or 
ARINC 429 controls and displays. 


Specifications 

Dimensions: 

(R/T) Y% ATR short/dwart 

(IND-42) 42 x 86 mm 

Weight: 

(R/T) 2.4 kg 

(IND-42) 0.41 kg 

Power supply: 28 V DC, 0.7 A plus 0.3 A for display 
Altitude: up to 70,000 ft 


Status 
In production and in service. 


Contractor 
Collins Commercial Avionics Division. 


UPDATED 


DME-900 Distance Measuring 
Equipment 


The DME-900 distance measuring equipment has been 
designed to provide highly accurate distance data out- 
puts in all modes of operation. Error sources in the 
interrogator are identified and reduced to the lowest 
level. A highly efficient parallel ranging technique 
allows the DME-900 to perform less than 15 interrog- 
ations, half the allowable maximum average. Only two 
output devices are required to achieve a 700 W nominal 
power output. The synthesiser/driver operates at 
L-band transmit channel frequencies, significantly 
reducing the parts count and circuit complexity. In 
addition, optimum filtering methods reduce naturally 
occurring noise contained in the DME/Tacan signal. 


Specifications 

Dimensions: 4 MCU 

Weight: 6 kg 

Power supply: 115 V AC, 380-420 Hz, 35 W (max) 
Frequency: 

(transmit) 1,025-1,150 MHz 

(receive) 962-1,213 MHz 

Channels: 252 

Range: —1 to 320 n miles 

Accuracy: +0.1 n mile 


Contractor 
Collins Commercial Avionics Division. 


VERIFIED 


GLU-90X GPS Approach Sensor 


The GLU-90X GPS approach sensor provides precision 
approach guidance to Cat | and Cat Il minima, in 
addition to position, time and velocity. It is compatible 
with the Wide Area Augmentation System and can sup- 
port sole means of navigation and_ precision 
approaches to Cat | limits. Approach computations and 
RNP containment monitoring are incorporated, as well 
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as a Critical-level database of precision approach way- 
points, and an internal datalink VHF receiver processes 
local area differential correction data. Growth space is 
allocated to accommodate GLONASS receivers when 
required. Approach guidance signals are in digital ILS 
look-alike format. 

The GLU-90X is designed to replace VOR, DME, ADF 
and ILS receivers as the ground systems are decom- 
missioned. It will be certified to DO-160C, meeting 
critical-level high-intensity radio frequency and light- 
ning specifications, and will contain software certified 
to DO-178B Level A. Software is physically partitioned 
to separate essential system and signal processing 
functions from non-essential maintenance functions. 
Both units will meet FAA TSO C129bl. An active GPS 
antenna is required. 


Specifications 

Dimensions: 2 MCU 

Weight: 3.64 kg 

Power supply: 28 V DC, 15 W (max) 
Frequency: 1,575.42 MHz C/A code 
Time to first fix: <75 s 

Accuracy (95%): 

(position) 130 ft 

(time) 175 ns 

(horizontal velocity) 1 kt 

(vertical velocity) 200 ft/min 
Temperature range: —55 to +70°C 


Contractor 
Collins Commercial Avionics Division. 


VERIFIED 


GPS-4000 


The Collins GPS-4000 enables aircraft equipped with 
flight management capability to perform GPS-based en 
route, terminal area and non-precision approach navi- 
gation. The certification aircraft was equipped with dual 
Collins AMS-850 Avionics Management Systems. 

Certification of the GPS-4000 is part of the continued 
development of the Collins AVSAT satellite-based com- 
munication and navigation system, providing operators 
the advanced capabilities required to operate within the 
evolving CNS/ATM environment. 

The 2 MCU GPS-4000 sensor processes the trans- 
missions of up to 12 GPS satellites simultaneously, cal- 
culating navigation solutions based on information 
from all satellites in view. A minimum of four satellites 
with acceptable geometry, or three satellites plus cali- 
brated barometric altitude, are required to calculate 
navigation solutions. 

The heart of the GPS-4000 is the Collins Avioincs 
GPS Engine. The self-contained 12-channel GPS 
receiver outputs Earth-Centered Earth-Fixed (ECEF) 
position, velocity and GPS time once a second. This 
information is used by the flight management system to 
calculate a flight plan-based navigation solution. In 
addition, Predictive Receiver Autonomous Integrity 
Monitoring (PRAIM) allows crews to determine whether 
the satellite geometry at the destination airport will 
support approach at the planned time of arrival. 

The GPS-4000 is designed to support sole means of 
navigation for en route, terminal and non-precision 
approach in today’s Air Traffic Control environment. It is 
also capable of being upgraded via service bulletin to 
provide precision approach capability as the infrastruc- 
ture evolves. The resulting APR-4000 Approach sensor 
will accommodate use of the Wide Area Augmentation 
System (WAAS) and Local Area Augmentation System 
(LAAS) in support of precision approach operations. 


Status 
The Collins GPS-4000 Global Positioning System sen- 
sor has been certified for use on the Beechjet 400A. 


Contractor 
Collins Commercial Avionics Division. 


NEW ENTRY 


ILS-900 Instrument Landing 
System Receiver 
The ILS-900 instrument landing system is a high- 


integrity ILS receiver with software verified to DO-178A 
Level 1. This system performs to Cat Ill fly-by-wire failure 


and monitor requirements in dual and triplex autopilot 
installations. 

The receiver has been designed for Cat III dual auto- 
pilot operations which place heavy reliance on internal 
monitoring within the ILS receiver. A high degree of 
monitoring integrity has been included in the ILS-900 
and system reliability has been improved with digital 
technology. In addition, the system features audio mute 
in cruise mode and automatic Morse decoding. Absol- 
ute partitioning between BIT and the primary monitor- 
ing deviation circuitry has been achieved by using four 
separate processors. 


Specifications 

Dimensions: 3 MCU 

Weight: 3.86 kg 

Power supply: 115 V AC, 400 Hz, single phase 
Frequency: 

(localiser) 108.1-111.95 MHz 
(glide slope) 329.15-335 MHz 
Channel spacing: 

(localiser) 50 kHz 

(glide slope) 150 kHz 
Temperature range: —55 to +71°C 


Contractor 
Collins Commercial Avionics Division. 


VERIFIED 


LRN-85 Omega/VLF Navigator 


Designed for the worldwide navigation of commercial, 
corporate and military aircraft, the LRN-85 is claimed to 
be one of the most comprehensive Omega/VLF sys- 
tems available. By comparing all available signals from 
Omega and VLF ground stations against a precise 
rubidium frequency standard, the system can navigate 
a direct route between departure and arrival points, 
eliminating dependence on VORTacs and providing 
continuous position information to the crew. 

As well as maintaining 100 per cent duty cycle on the 
Omega transmitters, the system receives both data 
sidebands from the seven worldwide VLF stations. 

A notable feature of the system is the mass memory, 
which can store the co-ordinates of all the world’s VOR- 
Tacs and major airports, and the waypoint memory, 
with capacity to hold the co-ordinates of up to 100 way- 
points. For the majority of airports, therefore, the crew 
need only enter the identifying codes of the start and 
destination airports and the LRN-85 computes a direct 
course between them. Should this still not be adequate 
to define a route or series of regularly used routes, the 
crew can insert the appropriate waypoints and desti- 
nations and designate them by alphanumeric codes. 

Two dedicated microcomputers provide the LRN-85 
with power and flexibility to drive or command many 
functions, for example provide desired track, cross- 
track and distance to go to a horizontal situation indi- 
cator; automatic and manual waypoint advance; roll 
command with turn anticipation; databus feed for auto- 
matic transmission of waypoint information to a second 
LRN-85 or other navigation system; internally com- 
puted magnetic variation; true and magnetic display of 
bearing, desired track and windspeed and direction; 
computed offset waypoint; automatic computation of 
diurnal shift and test mode for station deselect and for 
computer diagnostics. 

The system comprises five units: an E-field VLF blade 
antenna or H-field loop, antenna coupler, optional 
equipment unit (containing the atomic frequency stan- 
dard, a battery and additional interfaces), receiver/pro- 
cessor and control/display unit. In its ARINC 599 
version, the optional equipment unit is incorporated 
into the receiver/processor. 


Specifications 

Dimensions: 

(control/display unit) 146 x 114 x 159 mm 
(receiver/processor) 190 x 193 x 498 mm 

Accuracy: 2 n miles CEP with a minimum of 2 usable 
stations 

Qualification: ARINC 599 


Status 
In service, no longer in production. 


Contractor 
Collins Commercial Avionics Division. 
VERIFIED 


VIR-32/432 Pro Line II Navigation 
Receivers 


The VIR-32/432 are digital VOR/ILS navigation 
receivers designed for business or commuter aircraft. 
The VIR-32 can directly replace the VIR-30A or be 
installed in an all-digital aircraft. Several versions of the 
VIR-32 are available, but all are identical in format, the 
variations being selected by making the appropriate 
wiring connections. The system can receive 200 VOR/ 
localisers and the associated 40 glide slope channels. 

The VIR-432 is compatible only with CSDB or ARINC 
429 controls. 


Specifications 

Dimensions: % ATR short/dwarf 
Weight: 2 kg 

Power supply: 28 V DC, 1.4A 
Altitude: up to 70,000 ft 


Status 
In service and production. 


Contractor 
Collins Commercial Avionics Division. 


VERIFIED 


VOR-700 VOR/Marker Beacon 
Receiver 


The VOR-700 VHF omnidirectional range/marker bea- 
con receiver incorporates digital technology combined 
with the background derived from previous industry 
standards such as the Collins 51RV-2, 51RV-4 and 
51Z-4 VORs. The system was designed in accordance 
with ARINC 711. 

All bearing signal baseband processing in 
the VOR-700 is accomplished digitally. The 30 Hz 


reference and variable signals are converted into digital 
form using a 12-bit CMOS analogue-to-digital converter 
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Contractor 
Collins Commercial Avionics Division. 
VERIFIED 


and are thereafter handled by an Intel 8086 16-bit 
microprocessor. The ARINC 429 input/output func- 
tions are performed by an Intel 8048 microprocessor in 
conjunction with a Collins universal asynchronous 
transmitter/receiver large-scale integration-based cir- 
cuit. Additional functions, such as self-test, auto- 
calibration and monitoring, are also conducted 
digitally. 

Digital processing improves the accuracy of mea- 
suring bearings by reducing the effects of temperature 
variation and ageing. Implementation of 30 Hz band- 
pass filters in firmware, compared with previous ana- 
logue methods, permits improved tracking of ground 
station modulation frequency variations, increased 
navigation sensitivity and better rejection of undesired 
components in the modulation of received signals. 

VOR-700 parts count has been reduced by 40 per 
cent compared with the most recent analogue tech- 
nology VOR systems such as the 51Z-4 marker beacon 
receiver and the VOR portion of the 51RV-4. The sys- 
tem is fully compliant with ARINC 711 and extends 
many parameters of previous generation equipment. In 
particular, bearing measurement accuracy is five times 
better and there are 40 per cent fewer adjustments. 
Centralised fault monitoring capability is offered. 


Specifications 

Dimensions: 3 MCU per ARINC 600 
Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz, 30 VA 
Frequency: 

(VOR) 108-117.95 MHz 

(marker beacon) 75 MHz 

Channel spacing: 

(VOR) 50 kHz 


Status 
In production and in service. 


VOR-900 VOR/Marker Beacon 
Receiver 


The VOR-900 maximises bearing accuracy by minimis- 
ing the effects of temperature variation and ageing by 
using digital techniques. Implementation of 30 Hz 
bandpass filters in firmware, instead of analogue tech- 
niques, provides improved tracking of ground station 
modulation frequency variations. It also contributes to 
increased navigation sensitivity and better rejection of 
undesired components of received signal modulation. 

Low parts count, quality components and straight- 
forward design all contribute to reliable operation of the 
VOR-900. The system accommodates ground station 
and environmental anomalies. Functional test is pro- 
vided by employing microprocessors to control a test 
sequence using digital test signal synthesis. LRU and 
card testing are simplified by an organised modular 
design which results in easily tested functional modes. 


Specifications 

Dimensions: 3 MCU 

Weight: 3.86 kg 

Power supply: 115 V AC, 400 Hz 
Frequency: 

(marker beacon) 75 MHz 

(VOR) 108-117.95 MHz 

Channel spacing: 

(VOR) 50 kHz 

Temperature range: —55 to +71°C 


Contractor 
Collins Commercial Avionics Division. 


VERIFIED 


AN/ARS-6(V) Personnel Locator 


The personnel locator system consists of the AN/ 
ARS-6(V) guidance system manufactured by Cubic 
Defense Systems and the Motorola AN/PRC-112 sur- 
vival radio. The survival radio remains silent until 
interrogated by the airborne guidance system, when it 
responds with a coded 300 ms pseudo-noise burst 
transmission. The AN/ARS-6(V) guidance system then 
displays range and steering directions in the rescue 
aircraft. 

The AN/ARS-6(V) includes a compact radio 
transceiver, high-gain antenna set, control unit and 
instrument panel display. 

Light, compact and modular, the system is easily 
transportable. It can.be installed in a UH-1H or UH-60 in 
less than 30 minutes, and the system’s simple controls 
and logical sequence make it extremely easy to 
operate. 

The AN/ARS-6(V) is operated from the Control/Dis- 
play Unit (CDU). The operator programmes Channel A 
and B frequencies from the 3,000 channels between 
225 and 300 MHzor selects 243 and 282.8 MHz on pre- 
set channels. Steering commands and ranging infor- 
mation are displayed on a small liquid crystal Remote 
Display Unit (RDU) which is easily mounted on the air- 
craft instrument panel. Range to target is measured first 
in miles, then in feet. Steering commands are pre- 
sented on a bar graph display that indicates the pos- 
ition of the target relative to the heading of the aircraft. 
Both the RDU and the CDU have sunlight-readability 
and full NVG compatibility. 

The Receiver/Transmitter (RT) is a fully synthesised 
UHF transceiver optimised to operate with the AN/ 
PRC-112 survival radio. It weighs less than 10 kg 
and is packaged in a % ATR case. The shock-isolated 
RT mounting base is adaptable to either temporary 
installation on the aircraft floor or permanent 
mounting. The RT’s 1553B bus interface can configure 
the AN/ARS-6(V) as a remote terminal on the databus, 
integrating contro! and display with existing aircraft 
functions and eliminating the need for the RDU and 
CDU. 

The antenna group consists of twin blade antennas 
on the aircraft ventral surface. By mounting the 


antennas on the aircraft centreline, signal scattering 
effects from aircraft structures are minimised to 
achieve the specified accuracy. 


Specifications 

Dimensions: 

(antenna set) 228.6 x 116.8 x 50.8 mm 
(receiver/transmitter) 317.5 x 193 x 198.1 mm 
(antenna switching unit) 144.8 x 193 x 33 mm 
(control display unit) 101.6 x 146 x 76.2 mm 
(remote display unit) 38.1 x 76.2 x 48.3 mm 
Weight: 

(antenna set) 0.59 kg 

(receiver/transmitter) 9.89 kg 

(antenna switching unit) 1.04 kg 

(control display unit) 1.3 kg 

(remote display unit) 0.27 kg 

Power supply: 28 V DC, 4.5 A (max) 

Power output: 10 W 

Frequency: 225 to 300 MHz 

Available channels: 3,000 (25 kHz steps) 
Reliability: 2,650 h MTBF 


Status 

In production since 1988 for the US Army, Navy and Air 
Force and other customers. Over 1,000 units have been 
ordered. 


Contractor 
Cubic Defense Systems. 


UPDATED 


ELF V Electronic Location Finder 


The Electronic Location Finder, (ELF V), is a light- 
weight, high-reliability tracking system providing heli- 
copters with a high-accuracy air rescue location aid. It is 
a fifth-generation system, representing 16 years of 
continued production and worldwide usage. 

The principal components of the ELFV are a 
receiver, a control unit and an antenna assembly which 
is normally located under the nose of the aircraft. 
Installation kits for specific aircraft are available. 


The system permits a pilot to locate downed aircrew 
accurately from as far away as 160 km, by acquiring a 
ground beacon signal, steering to the beacon and 
hovering over it completely blind with a positional accu- 
racy of 0.9 to 1.8 m. The left/right and fore/aft steering 
and hovering accuracy is +2°. The ELF V can also 
be used for resupplying, precise air-dropping and 
bad weather homing. With a minor variation it can be 
used for precise azimuth and glide slope landings 
where the ground equipment is no more than a simple 
beacon. 

In operation the beacon signal is received by two 
pairs of aircraft-mounted antennas. Phase sensing and 
angular resolution are functions of the receiver pro- 
cessor. Outputs are provided to the course deviation 
indicator and vertical situation indicator in the cockpit. 
Three controls are provided: an on-off switch, a fre- 
quency select switch and a long/medium/short range 
select switch. 

As aresult of production over many years and a cycle 
of continuing development, the ELF V is considerably 
smaller, lighter and more sensitive than earlier models, 
all the active circuits being located on eight removable 
modules. 


Specifications 

Dimensions: 

(receiver) 199 x 130 x 245 mm 

(control unit) 47.6 x 146 x 70 mm 

(antenna assembly) (diameter) 835mm x (depth) 
100 mm 

Weight: 

(receiver) 4.43 kg 

(control unit) 0.45 kg 

(antenna assembly) 13.6 kg 


Status 

Although primarily for helicopter use, the ELF V has 
also been successfully tested on the fixed-wing LTV 
A-7. The system has recently undergone MIL-SPEC 
qualification tests enabling it to be installed on the 
Sikorsky UH-60A Black Hawk helicopter. 


Contractor 
Cubic Defense Systems. 
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Carousel IV Inertial Navigation 
System (AN/ASN-119) 


During the late 1960s the Carousel IV inertial navigation 
system was the subject of the largest ever single mili- 
tary procurement of such equipment, when it was cho- 
sen by the US Air Force for its fleet of Lockheed C-5A 
Galaxy and C-141 StarLifter transports and Boeing 
KC-135 tankers. It had earlier been chosen as standard 
fit for the Boeing 747, when it was fitted as a three- 
system installation to become the first certificated com- 
mercial inertial navigation system. A guaranteed MTBF 
of greater than 1,250 hours was an important factor in 
Boeing’s choice of the Carousel IV. Some 7,000 sets 
have now been delivered to support 30 military pro- 
grammes and more than 60 airlines. The Carousel IV 
has a demonstrated MTBF of more than 3,000 hours on 
commercial aircraft. 

Improved versions of the Carousel IV have been built 
for the Boeing E-3A Sentry AWACS under the desig- 
nation AN/ASN-119, the Titan Ill ICBM missile fleet, 
numerous helicopter applications ‘and the airborne 
element of the US Army’s Guardrail intelligence pro- 
gramme. The AWACS installation comprises two 
ASN-119 platforms operating in conjunction with a 
single Northrop AN/ARN-129 Omega system and a 
Litton AN/ADN-213 Doppler velocity sensor. The com- 
bination provides an accuracy of better than 1 n mile on 
a 10-hour mission. 

Each system comprises three elements: an inertial 
navigation unit with gyros, accelerometers and comput- 
ing functions; a control/display unit; and a mode selec- 
tor unit. A battery unit to maintain operation during 
power transients is optional. 


Specifications 

Dimensions: 

(inertial navigation unit) 215.9 x 259.1 x 510.5 mm 
(control/display unit) 114.3 x 146.1 x 152.4 mm 
(mode selector unit) 146.1 x 38.1 x 50.8 mm 
Weight: 

(inertial navigation unit) 25 kg 

(control/display unit) 2.1 kg 

(mode selector unit) 0.45 kg 


Status 
In production and in service. 


Contractor 
Delco Electronics. 
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Carousel 400 Series Inertial 
Systems 


The Carousel 400 Series of inertial reference systems is 
designed to meet the requirements of advanced 
aircraft and provide an upgrade for older aircraft. It con- 
sists of the Carousel 411, 424, 444 and 448 systems. 
These systems are based on the hemispherical res- 
onator gyro which has no moving parts and no known 
wear-out mechanism. 


Carousel 411. The Carousel 411 inertial navigation sys- 
tem is a direct replacement for ARINC 561 systems and 
no operational, electrical or mechanical changes are 
required. It provides the advantages of a new system, 
while maintaining all the current interfaces. Any combi- 
nation of Carousel IV and 411 systems can be installed 
on the aircraft. The Carousel 411 provides a completely 
self-contained worldwide navigation capability. In 
addition, it provides digital outputs in both ARINC 561 
and 704 formats. The Carousel 411 can make use of 
the existing Carousel IV CDU or an optional RNav CDU 
with no wiring changes. The optional RNav CDU has full 
alphanumeric capability and, along with an optional 
navigation database and autotune circuit card, makes 
the system a lateral flight management system. Also 
available as an option is an embedded GNSS 
receiver/processor. 


Carousel 424. The Carousel 424 MG small inertial 
navigation system consists of a strapdown platform, 
digital computer and associated input/output hard- 
ware. It is designed for the military environment and 
has provision for an embedded GPS receiver. The 
Carousel 424 also provides an extra card slot for unique 
aircraft functions or interfaces such as flight control, 
radar or air data. It can make use of existing CDUs for 
independent display of navigation data. An optional 
CDU is available. 


Carousel 444. The Carousel 444 is a 4 MCU ARINC 
704 inertial reference system. It is designed for use in 
new production aircraft. The reference unit consists of 
a strapdown platform, digital computer and associated 
input/output hardware. Use of this solid-state instru- 
ment, combined with supporting electronics, makes 
accuracy and reliability an inherent feature of the 
reference unit. An inertial system display unit is avail- 
able to provide mode selection and insertion of initial 
position. The Carousel 444 can be used in 10 MCU 


configurations, with the addition of an adaptor tray. An 
embedded GNSS receiver/processor is available as an 
option. 


Carousel 448. The Carousel 448 is a 4 MCU inertial ref- 
erence system and air data computer which meets the 
ARINC 738 ADIRS specification. In addition to all the 
information available from the Carousel 444, the Carou- 
sel 448 provides full air data outputs including true air- 
speed, Mach number, air temperature and angle of 
attack. An embedded GNSS receiver/processor is also 
available for the Carousel 448. 


Contractor 
Delco Electronics. 


Low-Cost Inertial Navigation 
System 


The Low-Cost Inertial Navigation System (LCINS) devel- 
opment programme extends Delco’s Carousel class 
systems’ activity into applications that require some- 
what lower performance at substantially lower cost. 
Typical navigation accuracy rating for the LCINS is 2 to 
4n miles/h. The LCINS is a strapdown configuration, 
utilising Incosym Inc two-degree-of-freedom gyros. The 
entire inertial reference assembly is substantially 
reduced in size. A digital microprocessor performs all 
the measurement data processing, instrument torquing 
computation, scaling, attitude and navigation func- 
tions. Steering commands and other autopilot 
interfaces are provided. 


Specifications 

Dimensions: 152 x 152 x 215 mm 
Weight: 3.0 kg 

Power supply: +15 and +5 V DC, 35 W 


Status 

The LCINS has been selected as the Three Axis Inertial 
Measurement System (TAIMS) for a classified military 
aircraft programme and as the inertial sensor assembly 
for asecond classified military programme. 


Contractor 
Delco Electronics. 


Argus Moving Map Displays 


Argus moving map displays place all vital navigation 
and position information on an instantly readable dis- 
play in front of the pilot. By minimising head-down time 
and giving the pilot more time to manage the aircraft, 
the Argus makes flying safer. The display can interface 
with, and receive its navigation data from most Loran C, 
GPS and other long-range navigation systems. 

The Argus 3000 is designed for VFR use in light 
single- and twin-engined aircraft. Like the Argus 5000, it 
interfaces with most popular Loran C and GPS 
receivers. Its database contains over 11,000 landing 
facilities, 6,500 navaids and every special use airspace, 
including TCAs and ARSAs. 

The ARGUS 5000’s comprehensive versatile moving 
map display shows all TCAs, ARSAs, navaids and land- 
ing facilities. At the touch of a button, the information 
submode presents detailed information about any on- 
screen facility from its own field-replaceable database. 
The Argus 5000 also provides a convenient digital read- 
out of bearing or radial and distance to any selected 
facility. 

The larger Argus 7000 provides all the information 
contained in the Argus 5000 on a bigger display. The 
Argus 7000 fits in a similar tray to the Argus 3000 and 
5000, but has 2.3 times the screen area of the standard 
size Argus models. It can be updated without the need 
to remove it from the instrument panel. 

An international database, containing navigation 
information for airports, navaids and special use air- 
space worldwide is available for use with the Argus 
3000, 5000 and 7000. 

The Argus range of moving map displays also 
includes an integrated flight planning feature as an 
option for new units or an upgrade for units already in 
service. This enables pilots to create and activate flight 
plans directly on the moving map. It allows up to 20 


Argus moving map displays showing (left to right) 
the 3000, 7000 and 5000 models 


waypoints to be displayed at one time on one screen 
and up to 150 user-defined waypoints can be stored in 
non-volatile memory. With the Flight-Plan-plus software 
the Argus can now store 30 flight plans with up to 20 
waypoints per flight plan - 600 user waypoints in total. 
With the RMI adaptor, the Argus moving map display 
can indicate up to two ADF or VOR pointers as with a tra- 
ditional RMI display and also provides a digital bearing. 
This mode is approved for ADF or VOR approaches. 
The RMI adaptor plugs directly in to the back of the 
Argus or can be mounted remotely. An RMI/ARINC 
adaptor incorporates a data converter that allows Argus 
to accept ARINC 419 and ARINC 429 data from VLF/ 
Omega, inertial and flight management systems. 


Specifications 

Dimensions: 

(Argus 3000/5000) 81.3 x 81.3 x 269.4 mm 
(Argus 7000) 81.3 x 121.9 x 273 mm 
Weight: 

(Argus 3000/5000) 1.6 kg 

(Argus 7000) 2 kg 

Power supply: 11-33 V DC, 15 W 


(RMI Adaptor) 
Dimensions: 79.4 x 79.4 x 69.34 mm 


Weight: 

(RMI) 0.37 kg 

(RMI/ARINC) 0.41 kg 

Power supply: 11-33 V DC, 2-3 W 
Environmental: RTCA-DO-160B 


Contractor 
Eventide Avionics Division. 


UPDATED 


Weather Display Adaptor 


With the Weather Display Adaptor (WDA), the Argus 
moving map displays weather information from 
BFGoodrich Stormscope equipment. A single, high- 
resolution display gives the benefits of Stormscope 
plus the advantages of the Argus moving map. 

The Eventide 5005 and 7005 WDAs are compatible 
with WX-10A and WxX-11 Series Il Stormscopes. By 
replacing the Stormscope display with an Argus mov- 
ing map display and tieing the WDA into the Storm- 
scope processor, the Argus screen can display 
information from the WX-10A or WX-11 separate WD 
mode. All Stormscope functions are executed through 
the Argus function keys, essentially allowing for two 
instruments in one panel space. 

The 5007-05 and 7007-05 WDAs interface with the 
WX-1000E weather mapping Stormscope system and 
emulate the Stormscope functions on the Argus dis- 
play. Weather mapping information can be shown 
either on both the Argus and the Stormscope displays 
or solely on the Argus screen, if panel space is a 
problem. 


Contractor 
Eventide Avionics Division. 


GPS 55 AVD Personal Navigator 


The portable GPS 55 AVD personal navigator tracks up 
to eight satellites and provides horizon-to-horizon 
coverage, minimal satellite shading, fast first fix and 
continuous one-second updating of information. It 
operates off aircraft DC power or battery power for up 
to 10 hours with the battery saver mode. 

The GPS 55 AVD contains a Jeppesen database, 
covering either the Americas or International infor- 
mation on airports and VORs. The GPS 55 does not 
contain a database but is otherwise identical to the GPS 
55 AVD and can be simply updated to the standard of 
the latter. 

Information is provided on an illuminated display for 
effective day and night viewing. 


Specifications 

Dimensions: 

(without battery pack) 81 x 124.5 x 38 mm 
(with battery pack) 81 x 163 x 38 mm 
Weight: 

(without battery pack) 0.4 kg 

(with battery pack) 0.51 kg 

Power supply: 5-14 V DC, 1.1 W 

Alkaline battery 


Contractor 
Garmin International. 


GPS 95 AVD Hand-Held GPS 
Receiver 


The GPS 95 AVD features a Jeppesen database com- 
plete with airports, VORs, NDBs, intersections, com- 
monly used frequencies, runway information and fuel 
services available. An additional 1,500 user waypoints 
can be stored. Database updates can be accomplished 
with an IBM-compatible PC by utilising a Garmin update 
diskette and interface cable. 

The unit provides logical keypad data entry and one 
touch access to nearest airports and all necessary navi- 
gational and flight plan information. The GPS 95 AVD 
uses a soft-key approach, which enables the pilot to 
scan between several displays with one touch. The 
high-contrast, dot matrix, back-lit LCD screen displays 
easy-to-read navigation information. 

The GPS 95 AVD can be customised by the user with 
adjustable CDI scales, specialised display set-up, date/ 
time formats and unique interface options. In addition, 
it provides times of sunrise and sunset, trip, VNav and 
fuel capabilities. 

The GPS 95 AVD continuously tracks and uses up to 
eight satellites for fast positioning and accuracy. 


Specifications 

Dimensions: 81 x 124.5 x 38 mm 
Weight: 

0.4 kg (without battery pack) 

0.54 kg (with battery pack) 
Power supply: 5-40 V DC 
Alkaline battery pack 


Contractor 
Garmin International. 


GPS 95 XL Hand-Held GPS 
Receiver 


The GPS 95 XL is a hand-held GPS receiver complete 
with sectorised Class B, C and special use airspace 
alerts, including all restricted areas, warning areas, pro- 
hibited areas and minimum operating altitudes. The air- 
space diagrams are presented on a backlit LCD moving 
map display. 

When a pilot is nearing B, C or special use airspace, 
the GPS 95 XL provides audio warning and message 
indication on the display. The alarm will occur within 10 
minutes of the airspace, even if the airspace option is 
not activated graphically on the map page. Pilots then 
need only to press the status button to view the name of 
the airspace. Scaling on the map page can be set 
between 0.5 and 240 n miles. 

The GPS 95 XL builds on the GPS 95 AVD which can 
be upgraded to XL status. The pixel grouping on the 
map page has been re-engineered to allow more infor- 
mation to be depicted on the map, adding 15 per cent 
of display space in the process. 
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The hand-held GPS 95 XL 1995 

Like the GPS 95 AVD, the GPS 95 XL contains 500 
waypoints and a Jeppesen database containing air- 
ports, VORs, NDBs, intersections, comms frequencies 
and runway information. In the case of an in-flight 
emergency, the 95 XL will locate the nine nearest air- 
ports at the touch of a button. The graphic presentation 
of the GPS 95 XL indicates present position, starting 
point and destination, and runway diagrams are 
presented pictorially. 


Specifications 

Dimensions: 

81 x 163 x 380 mm (with battery pack) 
Weight: 

0.54 kg (with battery pack) 

Power supply: 5-40 V DC, 1.5 W or four AA cells 
Battery life: up to 4h 

Temperature range: —-15 to +70°C 
Accuracy (RMS): 

(position)15 m 

(velocity) 0.1 kt 


Contractor 
Garmin International. 


UPDATED 


GPS 100 AVD Personal Navigator 


The portable GPS 100 AVD personal navigator tracks 
up to eight satellites, updating navigation information 
once per second. Acquisition time is typically two 
minutes for two-dimensional and 2% minutes for three- 
dimensional fixing. The system operates off aircraft DC 
power or rechargeable battery. 

The worldwide Jeppesen database provides infor- 
mation on airports, NDBs, VORs, outer markers and 
final approach fixes. It also features a 10-route storage 
capability and can be interfaced with a CDI, autopilot or 
moving map display. Information is provided on a 
high-contrast display. 


Specifications 
Dimensions: 159 x 100 x 51 mm 


The Garmin GPS 100 AVD personal navigator 
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Weight: 0.71 kg 
Power supply: 10-40 V DC 
Rechargeable Ni/Cd or alkaline battery 


Status 
In production and sold to Egypt for aircraft not 
equipped with GPS receivers. 


Contractor 
Garmin International. 


GPS 150 Global Positioning 
System 


The GPS 150 has an extensive Jeppesen database, 
1,000 waypoint storage and 60 character screen. It fea- 
tures a fully dimmable display which provides three full 
20 character lines of information in a 2 in (50.8 mm) 
panel space. The vacuum fluorescent dot matrix dis- 
play and an advanced optical filter provide readability 
from almost any angle, even in daylight. 

The screen displays information which includes air- 
ports, VORs, NDBs, all intersections and up to 1,000 
user-defined waypoints. Additional information 
includes all comms frequencies, runway lengths, FSS 
frequencies, minimum safe altitudes, Class B/C fre- 
quency information and city, state, facility name and 
country. The data is stored on a front-loading miniature 
data card. 

The GPS 150 gives one button access to instan- 
taneous and continuously updated lists of the nearest 
waypoints, including airports, VORs, NDBs, intersec- 
tions, FSS frequencies and user-defined positions. 
Some 20 reversible flight plans with up to 31 waypoints 
each can be stored. 

Additional features include a Direct To function to set 
an instantaneous course to any waypoint, an AutoStore 
function to build routes easily while en route, a Mess- 
age function to provide informative, warning messages 
or time-scheduled messages for trip and maintenance 
planning, Offset Navigation for parallel tracking and 
AutoSearch for quick search and rescue grid activation. 

The GPS 150 continuously tracks and uses up to 
eight satellites with one second updates and horizon to 
horizon coverage. The unit has a built-in back-up bat- 
tery that can provide up to four hours of operation, even 
if aircraft electrical power is lost. 


Specifications 

Dimensions: 159 x 51 x 148 mm 

Weight: 

(unit with battery pack) 0.95 kg 

(rack) 0.32 kg 

Power supply: 10-33 V DC 

115 V AC or 230 V AC with battery charger 
Rechargeable battery pack 


Contractor 
Garmin International. 


GPS 155 TSO Global Positioning 
System 


The GPS TSO is a panel-mounted receiver similar in 
design and features to the GPS 150 (see previous item) 
which can be upgraded to TSO standards. The data- 
base in the GPS 155 TSO includes non-precision 
approaches for US airports, all published SIDs and 
STARs, 1,000 user-defined waypoints and 20 reversible 
routes with up to 31 waypoints in each. It contains an 
extensive, updatable Jeppesen database providing 
detailed information on airports, VORs, NDBs, intersec- 
tions, comms frequencies, runways, FSS and MSAs. It 
also lists the nine nearest airports, VORs, NDBs, way- 
points and FSS frequency. The GPS 155 TSO has a 
built-in Ni/Cd battery back-up, capable of providing 
emergency power in the event of aircraft electrical 
power failure. 

In February 1995, the GPS 155 TSO received FAA A1 
certification, clearing it for en route, terminal and non- 
precision approach IFR operations. 


Specifications 

Dimensions: 158.7 x 50.8 x 133.3 mm 

Weight: 0.97 kg 

Power supply: 115-230 V AC with battery charger 
10-33 V DC, rechargeable battery 

Battery life: up to 2h 
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Temperature range: —30 to +70°C 
Accuracy (RMS): 

(position) 15 m 

(velocity) 0.1 kt 


Contractor 
Garmin International. 


GPS 165 TSO Global Positioning 
System 


The GPS 165 TSO is the dzus-rail configuration of 
the GPS 150 (see earlier item). It is currently being 
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considered by the FAA for Class A1. certification under 
TSO C129. The GPS 165 TSO tracks and uses up to 
eight satellites continuously, providing one second 
updates with horizon to horizon coverage. 

GPS 165 TSO features include 1,000 user-defined way- 
points, 20 reversible routes with up to 31 waypoints each, 
single key Direct To operation, Jeppesen NavData stored 
on an updatable removable data card, Auto Search 
search and rescue grid activation function, optional 
remote battery pack back-up providing two hours of 
operation in the event of aircraft power failure and inter- 
faces for ARINC 429, GAMA 429, RS-232 and RS-422. 

In April 1995, the GPS 165 TSO achieved FAA C129 
A1 certification for IFR approach operations. 


Specifications 

Dimensions: 146 x 57.1 x 133.3 mm 

Weight: 0.63 kg 

Power supply: 115-230 V AC with battery charger 
10-33 V DC, rechargeable battery 

Battery life: up to 2h 

Temperature range: —30 to +70-°C 

Accuracy (RMS): 

(position) 15 m 

(velocity) 0.1 kt 


Contractor 
Garmin International. 


AN/ARN-138 MultiMode Receiver 


The AN/ARN-138 multimode receiver is the standard 
US Navy precision landing receiver, operating in three 
bands. It is compatible with the US forces’ standard 
microwave landing system ground element, the US 
Navy AN/SPN-41 and AN/SPN-47 shipboard landing 
systems, the US Marine Corps AN/TPN-30 MRAALS, 
the ICAO standard ILS and the ICAO standard Time 
Referenced Scanning Beam (TRSB) MLS system. It is 
ruggedised to meet the severe operating environment 
of naval fighter aircraft. 

Glide slopes between 2° and 15° can be selected by 
the pilot and approaches can be made down to Cate- 
gory Ill levels. Range can be determined to within 15 ft 
using the associated L-band Tacan system which is 
refined using a patented technique. 


Specifications 

Dimensions: 

(radio receiver) 217.2 x 133.3 x 76.2 mm 

(navigation computer) 279.4 x 107.9 x 114.3 mm 
(DME coupler calibrator) 129.5 x 95.2 x 56.1 mm 
(optional range/height/rate unit) 101.6 x 82.5 x 

82.5 mm 

(optional receiver control unit) 114.3 x 146 x 66.67 mm 
(optional C-band cable amplifier) 101.6 x 38.1 x 19 mm 
Weight: 

(radio receiver) 3.4 kg 

(navigation computer) 3.95 kg 

(DME coupler calibrator) 1.36 kg 

(optional range/height/rate unit) 0.95 kg 

(optional receiver control unit) 0.73 kg 

(optional C-band cable amplifier) 0.27 kg 


Status 
In production. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


UPDATED 


AN/ARN-155 Military MLS 
Avionics 


The Military MLS Avionics (MMLSA) is a high-reliability 
dual-band airborne landing system receiver destined 
for inclusion in most US Air Force aircraft. It operates 
with both the ICAO standard ILS and the ICAO standard 
Time Reference Scanning Beam (TRSB) MLS. One 
growth version of the receiver contains VOR, with VHF 
datalink, and differential GPS landing capabilities in the 
same form factor. Another growth version adds Ku- 
band Pulse Coded Scanning Beam (PCSB) capability. 
The receiver processor unit is capable of being con- 
trolled via a MIL-STD-1553B digital databus or ARINC 
429 interface or with an optional control display unit. 

Growth capability is built into MMLSA for future 
additional functions, including embedded VOR and dif- 
ferential GPS precision approaches, within the same 
form factor 

The AN-ARN-155 multifunction MMLSA receiver is 
the standard US Air Force precision landing receiver, 
operating in two bands. It is compatible with both 
the ICAO Instrument Landing System (ILS) and Micro- 
wave Landing System (MLS) precision landing formats. 
ILS modes of operation include glide slope, localiser 
and marker beacon. It meets the new ICAO Annex 10 
and RTCA DO-195 _ localiser FM _ interference 
requirements. 


The AN/ARN-155 comprises two units: the R-2556/ 
ARN-155 Receiver Processor Unit (RPU) and the 
C-12377/ARN-155 radio and Control and Display Unit 
(CDU). It accepts DME, Tacan and GPS ranging infor- 
mation from external avionics for computed mode MLS 
approaches and accommodates both split site offset 
and collocated landing site scenarios. 


Specifications 

Dimensions: 

(RPU) 258 x 127 x 91 mm 

(CDU) 146 x 121 x 38 mm 

Weight: 

(RPU) 4.49 kg 

(CDU) 1.22 kg 

Power supply: 28 V DC, <30 W 
Interfaces: MIL-STD-1553, ARINC 429 
Environmental: MIL-E-5400 Class 2 
Reliability: >10,500 h MTBF per MIL-HDBK-217E 


Status 

In late 1989 the team of GEC-Marconi Electronic Sys- 
tems Corporation and AlliedSignal Communications 
Systems was awarded one of the three US Air Force 
contracts for development and production of full-scale 
development systems, which were successfully tested 
during March-June 1992. 

The team was selected by the US Air Force in June 
1993 to build and test 30 preproduction systems, 
including a full qualification programme. Follow-on full- 
scale production is scheduled to start in 1996. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


AN/ASN-128B Doppler Navigation 
System 


The AN/ASN-128B is the US Army’s standard light- 
weight helicopter airborne Doppler navigator and com- 
prises three units: a receiver/transmitter/antenna, 
signal data converter and computer/display unit. A 
steering hover indicator can also be included as an 
option. With inputs from heading and vertical refer- 
ences, the system provides aircraft velocity, present 
position and steering information from ground level to 
above 10,000 ft. 

GEC-Marconi is under contract to the US Army to 
insert GPS capability into the AN/ASN-128. Identified 
as the AN/ASN-128B, the contract is to add a P/Y code 
GPS _ receiver, in the AN/ASN-128B signal data 


converter, and the modification of the computer display 
unit software to enable display of both Doppler 
navigation and GPS data. The contract is to modify 
1,693 AN/ASN-128 systems currently installed in 
UH-60A/L Black Hawks and CH-47D Chinooks. These 
kits would also be applicable to most other AN/ 
ASN-128 systems. 

GEC-Marconi has also developed a field kit enabling 
the AN/ASN-128 Doppler navigator to interface with a 
stand-alone Trimble GPS receiver, for continuous 
update of Doppler-derived present position with valid 
GPS data. 


Specifications 

Volume: 20,724 cm? 

Weight: 13.61 kg 

(hover indicator) 0.9 kg 

Propagation: 4-beam configuration operating FM/con- 
tinuous wave transmissions in K-band. Beam shaping 
eliminates the need for a land/sea switch. The single 
transmit/receive antenna uses full aperture in both 
modes to minimise beamwidth and reduce fluctuation 
noise 

Number of waypoints: >100 

Self-test: localisation of faults at LRU level by BITE 
Reliability: 

(complete system) >2,100 h MTBF 


Status 

In production. Approximately 4,500 sets AN/ASN-128 
have been manufactured, of which approximately 
1,700 are AN/ASN-128B sets. 

In service with US Army Sikorsky UH-60A and 
UH-60L, Bell AH-1F, McDonnell Douglas AH-64A and 
Boeing CH-47D helicopters; also in Royal Australian Air 
Force Bell UH-1H, UH-60 and CH-47D, Hellenic Air 
Force UH-1H, Jordanian Army AH-1S, Pakistan AH-1S, 
South Korean CH-47, UH-60 and AH-1S, Spanish Army 
Eurocopter BO 105 and CH-47B, Taiwan Army CH-47B 
and Turkish UH-60. The system, with hover indicator, 
has been provided for the German Army Eurocopter 
BO 105, PAH-1, UH-1D and VBH helicopters. Also built 
under licence in Japan for the JASDF AH-1S and 
CH-47D. In use in Austria, Bahrain, Brunei, China, Den- 
mark, Dubai, Egypt, Greece, Netherlands, Singapore, 
Spain, Taiwan and Thailand. Version kit deliveries 
started in the second quarter of 1996. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


UPDATED 


The GEC-Marconi AN/ASN-128 Doppler navigation system: from left, velocity sensor (transmitter/ 


receiver), control/display unit and signal data converter 


AN/ASN-137 Doppler Navigation 
System 


The AN/ASN-137 is the multiplexed version of the 
AN/ASN-128. It is compatible with the MIL-STD-1553B 
databus and has ARINC 575 or 429 outputs. 

The AN/ASN-137 uses the same receiver/transmit- 
ter/antenna as the ASN-128 and has an optional con- 
trol/display unit of the same size, with the same front 
panel as the ASN-128. Additional features in the AN/ 
ASN-137 include hover bias correction for precision 
hovering, 12-point magnetic deviation entry and the 
addition of latitude and longitude and UTM grid zone 
outputs in MIL-STD-1553 output. 


Specifications 

Weight: 11.7 kg 

Power supply: 28 V DC, 87 W 
Reliability: 2,800 h MTBF calculated 


Status 
In production and service. Approximately 1,600 sets 
have been manufactured. 

The AN/ASN-137 is installed on the US Army’s Bell 
OH-58D and the US Navy’s Sikorsky VH-3D and VH-60 
helicopters. It is also currently installed as a break-in 
change on AH-64A helicopters, on the US Army 
MH-47E and MH-60K helicopters and the US Air Force 
MH-60G Pave Hawk helicopter. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 
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GEC-Marconi Electronic Systems Corporation. 
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AN/ASN-157 Doppler Navigation 
Set 


The AN/ASN-157 is a Doppler navigation set in a 
single LRU, emulating the two-unit AN/ASN-137 and 
providing all ASN-137 and ASN-128 functions. 


Specifications 

Dimensions: 370 x 342 x 57 mm 
Weight: 5.7 kg 

Reliability: 7,300 h MTBF 


Status 

In production and service. Some 100 sets will have 
been manufactured by late 1996. Installed on the 
Agusta A109 helicopter for the Belgian Army, 
the CH-47D glass cockpit Chinook cargo helicopter for 
the Netherlands Air Force and the AH-64D Longbow 
Apache attack helicopter for the US Army. Selected for 
the Westland/McDonnell Douglas WAH-64 Apache 
attack helicopter for the British Army. 


GRD-2116 Overwater Doppler 
Navigation System 


The GRD-2116 Doppler velocity sensor/navigation sys- 
tem is designed to provide optimum performance 
during both overwater and overland operations. 

Improvement in received signal-to-noise is 
accomplished by increasing transmitter power, 
using a low-noise receiver amplifier and transmitting 
and receiving RF energy via separate electrical aper- 
tures to improve isolation. Low sidelobes and power 
management are used to achieve low probability of 
intercept. 

Mechanically, the unit is the same size and weight as 
the AN/ASN-157, has the same mounting configuration 
and the same ARINC 575 and MIL-STD-1553 inter- 
faces. A digital frequency tracker provides rapid signal 
acquisition and accurate hover. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


GA/1000 VHF Nav/Com System 


The Genave GA/1000 is a VHF/AM nav/com system for 
light aircraft. It can be panel-mounted as a single unit or, 
alternatively, installed so that the VOR/Loc indicator 
section can be retained as a panel instrument with the 
control head mounted elsewhere in the cabin. 

The system’s communications section covers 720 
channels in the VHF band 118 to 135.975 MHz at 
25 kHz spacing. The independent navigation receiver 
covers the band 108 to 117.95 MHz with 50 kHz separ- 
ation and covers 200 navigation channels (160 VOR 
and 40 localiser). The use of separate receivers for 
communications and navigation functions permits 
radio operation without disrupting reception of navi- 
gation signals. Both sections employ hot filament 


digital readout displays for confirmation of the fre- 
quency selection. This is carried out in each case 
through use of dual-frequency selector knobs on the 
front case of the control unit. 

Transmitter output power is a nominal 4 W carrier 
signal and a radio frequency actuated LED is incorpor- 
ated as a transmit indicator. Communications receiver 
gain is automatically controlled and automatic squelch 
with manual disable is also provided. Audio output may 
be either through a 4 ohm speaker for which a 3 W out- 
put is available, or into 600 ohm earphones from a 
100 mW output. The same values are applicable to the 
audio outputs from the navigation receiver section. In 
VOR mode, transmissions from the system’s transmit- 
ter section cause no visible deflection of the course 


deviation indicator needle. Both VOR and localiser 
have ARINC standard autopilot outputs. 

The GA/1000 uses solid-state integrated circuitry 
and a single crystal digital synthesiser is employed for 
frequency generation. Receiver demodulation circuitry 
is of the single conversion type. A range of antenna sys- 
tems and associated antenna coupler units is available 
to match differing aircraft installation requirements and 
a speaker muting relay is also obtainable. 


Status 
In production and service. 


Contractor 
Genave Inc. 


Global Positioning System 


The Global Wulfsberg GPS module is designed to pro- 
vide a high-accuracy satellite position fix to comple- 
ment the existing navigation sources utilised by the 
GNS-500A Series 4 and Series 5 VLF/Omega navi- 
gation system, GNS-1000 flight management system 
and GNS-X flight management system. 

The GPS comprises an antenna, a down converter, 
an RF/IF module and a GPS main processor. No 
additional boxes or racks are required. With the excep- 
tion of the antenna system, all components are housed 
within the major assemblies of existing systems. 

The GPS receiver features five independent chan- 
nels offering signal acquisition and tracking throughout 
the dynamics of a flight and is connected to the antenna 
by a single coaxial cable. Drag is minimised by the low- 
profile antenna which protrudes only 6.4 mm above the 
skin of the aircraft. 


Specifications 

Dimensions: 

(antenna) (diameter) 88.9 mm x 6.4 mm 
(down converter) 139.7 x 139.7 x 20.32 mm 
Weight: 

(RF/IF module) 2.04 kg 

(main processor) 0.18 kg 

(down converter) 0.79 kg 

Power supply: 28 V DC, 0.5A 


Contractor 
Global Wulfsberg Systems Inc. 


Global Positioning Unit 


The global positioning unit is a % ATR short unit which 
is a repackaging of the GPS module described above. 


Developed to meet the market demand for a GPS 
sensor for the GNS-X without having to add VLF/ 
Omega capability, the unit will initially be targeted at 
continental rather than transoceanic aircraft. The global 
positioning unit retains all the features of earlier Global 
Wulfsberg systems. 


Status 
In service. 


Contractor 
Global Wulfsberg Systems Inc. 


UPDATED 


GNS-500A Series Omega/VLF 
Receivers 


The GNS-500A was approved by the FAA for IFR en 
route navigation in US national airspace shortly after 
Omega was introduced in 1976. The GNS-500A can 
receive both Omega and VLF transmitters and has 
undergone a number of improvements since it was 
originally introduced. 


GNS-500A Series 2 

The Series 2 was introduced to offer non-volatile reten- 
tion of waypoints and present position, automatic com- 
putation of magnetic variation and a continuous clock 
to maintain Greenwich Mean Time and date. 


GNS-500A Series 3 

The Series 3 was introduced in 1980 to answer the 
need for more waypoints and a faster and clearer data 
presentation from any combination of up to 5 letters 


. and numbers on 9 flight plans of up to 20 waypoints 


The Global Wulfsberg Systems GNS-500A Series 5 
control/display unit 


each. Information is presented on a sunlight-readable 
CRT providing a 14-character by 8-line matrix. In the 
Series 3 system all data is organised into one of three 
sections: navigation, data and flight plan. Each section 
in turn contains information laid out on a number of 
pages. 


GNS-500A Series 4 

The Series 4 offers further operational features; it can 
directly replace earlier models. The Series 3 and 4 oper- 
ate with the Global Wulfsberg NDB-2 navigation data 
bank and can implement 127 waypoints and nine flight 
plans with up to 20 waypoints each. The system, which 
comprises three units, is fully compatible with ARINC 
561 and 571. The Series 4 features a compact full 
alphanumeric control display unit, a ‘Direct-To’ key and 
AFIS compatibility. 


GNS-500A Series 5 
The GNS-500A Series 5 offers both GPS and Loran C 
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receivers housed inside the receiver computer unit. A 
new navigation filter has been implemented which 
blends these two position inputs with the VLF/Omega 
position to arrive at a best computed position. All older 
GNS-500A models can be upgraded to the Series 5; the 
impact on aircraft wiring is minimal and is confined to 
the antenna system. 


Specifications 

Weight: 

(total system) 17.5 kg 

Power supply: 28 V DC, 7.5A 


Contractor 
Global Wulfsberg Systems Inc. 


GNS-1000 Flight Management 
System 


The GNS-1000 flight management system offers a 
choice of flight management capabilities including 
GPS, VLF/Omega, DME/DME, VOR/DME and IRS. It 
houses both a five-channel GPS receiver that continu- 
ously tracks up to five satellites simultaneously and a 
VLF/Omega sensor. A single module formats the 
system to existing interface requirements. 


Specifications 
Dimensions: 384.6 x 195.1 x 124.5 mm 
Weight: 9.58 kg 


Contractor 
Global Wulfsberg Systems Inc. 


NAVIGATION AND NAV/ATTACK/USA 


GNS-X Flight Management 
System 


The GNS-X flight management system combines a 
Navigation Management Unit (NMU) and a CDU to pro- 
vide comprehensive navigational capability. The inter- 
nal database has 4 Mbits of memory and the GNS-X has 
interfaces with aircraft navigation systems (GPS, 
Omega, INS and so on) and aircraft systems (autopilot, 
air data system, AFIS and so on). Internal DME/DME 
and DME/VOR processing is standard. Also featured is 
an internal Loran C, frequency management and 
automatic fuel flow. 


Specifications 
Dimensions: 
(NMU) % ATR short 
Weight: 

(NMU) 3.2 kg 
(CDU) 2.9 kg 


Status 
In production from early 1988. The GNS-X is certified on 
the King Air 200 and Falcon 900. 


Contractor 
Global Wulfsberg Systems Inc. 


Multiport NDB-2 Navigation Data 
Bank 


The Multiport NDB-2 is a version of the solid-state 
mass memory device that holds Jeppesen navigation 


information in digital form for updating cockpit and 
flight deck navigation systems. The multiport function 
enables the device to feed in information to six navi- 
gation systems in sequence, eliminating the wiring cur- 
rently needed to switch information from one system to 
another. NDB-2 is a unique system, maintaining in a 
non-volatile reprogrammable memory the co-ordinates, 
frequency, station declination and elevation of VHF 
navaids, together with co-ordinates of high and low 
intersections along routes, Standard Instrument Depar- 
tures (SIDs), Standard Terminal Arrival Routes (STARs) 
and outer markers and runway thresholds. 

All data in the system is supplied by Jeppesen and 
can be updated every 28 days on the same revision 
cycle as the charts themselves. The memory module is 
removed and inserted in an updater, a computer unit 
installed at service centres worldwide, and the 
information is revised within a few minutes. 

The Multiport NDB-2 interfaces with the Global 
GNS-500A, GNS-1000, Litton LTN 72RL, Delco 
Carousel IV and Honeywell Lasernav systems. 


Status 
In production and in service. 


Contractor 
Global Wulfsberg Systems Inc. 


Digital Map Generator 


The Digital Map Generator (DMG) uses stored terrain 
data to generate moving terrain map displays, to 
eliminate the need for paper maps in the cockpit 
and to improve the pilot’s situational awareness. These 
map displays can either be digitised representations 
of standard aeronautical charts or topographical dis- 
plays created from digitised elevation and cultural 
feature data. Symbology overlays are added to show 
mission features such as waypoints, flight paths and 
threat and target positions, and assist the pilot 
with terrain-aided navigation and ground collision 
avoidance. 

Harris is also providing the high-speed databus inter- 
face for the data transfer unit, a mass memory storage 
device which stores digital map and mission planning 
data. 


Status 
In development for the RAH-66 Comanche helicopter. 


Contractor 
Harris Corporation. 


Digital Terrain Management and 
Display 


The Digital Terrain Management and Display (DTM/D) 
has been test flown on the US Air Force Advanced 
Fighter Technology Integration (AFTI)/F-16 aircraft. It 
combines a Harris digital map generation system with a 
colour multifunction display from AlliedSignal, and is 
expected to provide a navigation system for combat air- 
craft 10 times more accurate than conventional sys- 
tems but with only minimal electromagnetic emissions, 


at the same time leaving the aircraft’s radar free for 
other purposes. 

The DTM/D correlates radio altimeter information 
with a digitally stored map, providing for covert navi- 
gation which will, according to the USAF, enhance 
terrain-masking tactics and give the pilot the ability to 
look beyond hills in front of and to the side of the aircraft 
with a passive ranging capability. This will allow the pilot 
to work out the best route well in advance and be able 
constantly to relate his position to threats and targets. 


Status 

Flight testing in the AFTI/F-16 has been completed. 
Harris worked under a $5.9 million contract jointly 
funded by the US Army and Air Force. 


Contractor 
Harris Corporation. 


Advanced GNS/IRS Integrated 
Navigation System 


Honeywell has integrated laser inertial functions with 
the Global Navigation Satellite System (GNSS). The 
advanced GNS/IRS offers high reliability, long life, low 
power consumption, small size, light weight, fast align- 
ment, full performance for alignment up to 78° latitude 
and improved BITE. 

The advanced 4 MCU IRS is 60% smaller, 40% lighter 
and uses 50% of the power of Honeywell’s 10 MCU sys- 
tems, while meeting the same performance specifi- 
cations. The heart of the system is the Ring Laser Gyro 
(RLG). The advanced IRS is fully provisioned for GNSS 
integration. The blending of these two systems into one 
navigation solution offers precise navigation accuracies. 

The GNSS unit will continuously track all satellites in 
view to give accuracies of 25 m or better with selective 
availability switched off. The GNSS unit offers growth 
potential for tracking the INMARSAT GPS Integrity Chan- 
nel (GIC) and the Russian Glonass satellites as well as 
the capability for differential GPS. Further enhancements 
under development include capabilities to support pre- 
cision approaches to unimproved runways, automatic 
dependent surveillance and sole-means navigation. 


Specifications 

Dimensions: 124.5 x 317.5 x 193 mm 
Weight: 12.25 kg 

Accuracy: 

(navigation) (IRS) 2 n miles/h, 
(GNS/IRS hybrid) 25 m 

(velocity) (IRS) 12 kts 


The Honeywell ADIRS air data inertial reference system showing (left) the air data module, (centre) the 
integrated air data/inertial reference unit and (right) the integrated contro! display unit 


(GNS/IRS hybrid) 0.3 kts 
(attitude) 0.1° 
(heading) 0.4° 


Contractor 
Honeywell Inc Air Transport Systems. 


Air Data Inertial Reference System 


The ARINC 738 Air Data Inertial Reference System 
(ADIRS) is an air data computer combined with an 
Inertial Reference System (IRS). 


The ADIRS provides complete ARINC inertial refer- 
ence system outputs including primary attitude and 
heading, body rates, acceleration, groundspeed, vel- 
ocity and aircraft position and ARINC 706 air data out- 
puts, which include altitude, true airspeed, Mach 
number, air temperature and angle of attack. 

Each ADIRS is equipped with three air data inertial 
reference units, one control display unit and eight air 
data modules mounted remotely, adjacent to the pitot 
and static pressure sensors. 

The air data reference electronics and the laser gyro 
inertial reference system are packaged in a 10 MCU 
box or 4 MCU box and require a nominal power of 


109 W. The unit meets the functional requirements of 
ARINC 738 and the environmental requirements of 
DO-160b. On the A320, aircraft maintenance is simpli- 
fied by extensive reporting of ADIRS LRU status to the 
centralised fault data system. 

The air data module requires a nominal power of 
1.8 W. The unit meets the environmental requirements 
of DO-160b and features a solid-state pressure 
transducer. 

The control display unit is packaged in accordance 
with ARINC 738 and requires a nominal power of 5 W 
exclusive of warning lights. The unit meets the func- 
tional requirements of ARINC 738 and the environ- 
mental requirements of DO-160b. It features a liquid 
crystal display. 


Specifications 

Dimensions: 

(ADIRU) 322.6 x 322.6 x 193 mm 
(ADM) 50.8 x 76.2 x 152.4 mm 
(CDU) 170.2 x 146 x 152.4 mm 
Weight: 

(ADIRU) 19.5 kg (10 MCU box) 
or 10 kg (4 MCU box) 

(ADM) 0.63 kg 

(CDU) 2.27 kg 


Status 
ADIRS equips Airbus A320, A330 and A340 aircraft. 


Contractor 
Honeywell Inc Air Transport Systems. 


UPDATED 


Fault Tolerant Air Data Inertial 
Reference System 


The Fault Tolerant Air Data Inertial Reference System 
(FT-ADIRS) consists of a Fault Tolerant Air Data Inertial 
Reference Unit (FT-ADIRU), a Secondary Attitude and 
Air data Reference Unit (SAARU) and six Air Data Mod- 
ules (ADMs). The FT-ADIRU provides attitude and 
heading data for inertial navigation as well as air data 
computations. The SAARU provides a back-up source 
of attitude and air data computations. The ADMs 
provide both the FT-ADIRU and SAARU with three 
redundant sources of static and pitot pressure data. 


Status 
The FT-ADIRS will be standard on the Boeing 777 
aircraft. 


Contractor 
Honeywell Inc Air Transport Systems. 


Integrated Global Positioning/ 
Inertial Reference System 


The integrated Global Positioning/Inertial Reference 
System (GPIRS) combines the best of global position- 
ing and inertial reference systems to provide very 
accurate worldwide navigation. 

The inertial reference system is upgraded to an inte- 
grated GPIRS by adding a GPS navigation processor 
card in the inertial reference unit and coupling it to an 
ARINC 743 GPS sensor unit. 
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Global positioning will be offered as a unit located in 
the fuselage overhead. This unit provides all the func- 
tions necessary for either integrated or stand-alone 
configurations. All existing Honeywell IRUs can be 
modified into GPIRUs which are one-way interchange- 
able with existing IRUs. 

The GPS sensor unit receives satellite data using a 
two-channel fast sequencing design. Data are received 
from all satellites in view, with updates once per sec- 
ond. The all-digital multiple correlator fast sequencing 
design allows for satellite tracking during periods of low 
signal-to-noise. This enables the receiver to track 
satellites to a zero degree elevation angle. 


Specifications 

Dimensions: 

(IRS) 317.5 x 320 x 198.1 mm 
(GPSSU) 190.5 x 215.9 x 55.9 mm 
Weight: 

(IRS) 19 kg 

(GPSSU) 2.27 kg 

Time to first solution: 

(IRS) 10 min 

(GPSSU) 4 min typical 
Accuracy: 

(position) (IRS) 2 n miles/h 95% 
(GPSSU) 25 m 

(velocity) (IRS) 8 kts 

(GPSSU) 1.8 kts 

(time) (GPSSU) 350 ns 
Reliability: 

(IRS) 5,000 h MTBF 

(GPSSU) 20,000 h MTBF 


Status 

Selected as standard equipment by British Aerospace 
for their smaller air transport aircraft, and in a dual fit for 
the McDonnell Douglas MD 90-30. 


Contractor 
Honeywell Inc Air Transport Systems. 


UPDATED 


Laser Inertial Reference System 


The world’s first production ring laser gyro Inertial Ref- 
erence System (IRS) was chosen by Boeing as part of 
the avionics package common to both the 767 and 757. 
It was also selected for the Boeing 737-300/400/500 
and the Airbus A320, A330 and A340, Fokker 100, BAe 
146-300 and McDonnell Douglas MD-80 and MD-11. 

The strapdown configuration is so called because 
the gyrostabilised platform of current conventional iner- 
tial navigation and attitude reference systems is 
replaced by three ring laser gyro units mounted rigidly 
and at right angles to one another. The laser gyro 
detects and measures angular rates of motion by mea- 
suring the frequency difference between two contraro- 
tating laser beams made to circulate (hence the term 
ring) in a triangular cavity by mirrors. When the units are 
at rest the distances travelled by each beam are the 
same, as are the frequencies. When the unit rotates, 
one path lengthens while the other shortens and so a 
frequency difference is established proportional to the 
rate of rotation of the unit. The difference is measured 
and processed digitally in ARINC 704 format as aircraft 
attitude in pitch, roll and yaw. 
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Since the accelerometers are mounted rigidly in the 
box, their signals are related to aircraft axes and have to 
be processed to convert them to the external inertial ref- 
erence frame necessary to provide navigation and flight 
control information and guidance. 

Astrapdown system has no moving parts to wear, fail 
or become misaligned; no gimbals, torque motors, 
spin-motors, slip-rings, or resolvers, and no scheduled 
maintenance, realignment or recalibration require- 
ments are anticipated. A typical installation comprises 
three inertial reference units (containing the sensing 
and computing elements) and a display unit. The 
Honeywell laser device is contained within a low expan- 
sion, triangular glass block, with a 34 cm path length. It 
has demonstrated a MTBF of 7,000 hours during more 
than 5 million flight hours. 


Specifications 

Dimensions: 4 MCU or 10 MCU 

Weight: 

(4 MCU) 12.24 kg 

(10 MCU) 19.5 kg 

Power: 

(4 MCU) 44 W 

(10 MCU) 86 W 

Outputs: primary attitude information to displays and 
Automatic Flight Control Systems (AFCS), linear accel- 
erations, velocity vector and angular rates to AFCS, 
wind shear detection and energy management, mag- 
netic heading for displays and AFCS and long-range 
navigation data 


ARINC 704 

Accuracy (10 h flight - 95% probability): 

(position) 2 n miles/h 

(velocity) 12 kts 

Self-test: BIT (initiated and continuous) detects 95% of 
failures with 95% confidence level 

Reliability: >5,000 h MTBF predicted 


Status 

In production for Boeing 767, 757 and 737-300/400/ 
500, Airbus A300-600, A310, A320, A330 and A340 and 
McDonnell Douglas MD-11 and MD-80 Series aircraft. 


Contractor 
Honeywell Inc Air Transport Systems. 


Secondary Attitude and Air Data 
Reference Unit 


The Secondary Attitude and Air data Reference Unit 
(SAARU), a fail-safe and highly reliable device, operates 
as a secondary system to the fault-tolerant air data 
inertial reference unit (See earlier item). 

SAARU measures the aircraft’s linear and rotational 
motions and computes air data measurements to pro- 
vide fail-safe secondary attitude and air data reference 
information. The 10 MCU device also replaces the old 
standby horizon and pneumatic instruments with mod- 
ern sensors, digital electronics and interface to 
electronic displays. 


Status 
Selected for the Boeing 777 aircraft. 


Contractor 
Honeywell Inc Air Transport Systems. 


AHZ-800 Attitude Heading 
Reference System 


The AHZ-800 is the next generation Attitude Heading 
Reference System (AHRS) designed for high perform- 
ance and high reliability while attaining lower power dis- 
sipation and reduced size and weight. This is 
accomplished through the use of advanced manufac- 
turing techniques, such as very large-scale integration 
and application specific integrated circuits, and fibre 
optic rate-sensing advanced sensor technology. 
Honeywell has developed a practical interferometric 
fibre optic gyro sensor that replaces the heavier less 
reliable spinning iron rate-sensors used in the conven- 
tional AHRS. The advent of the interferometric fibre 
optic gyro sensor makes the AHZ-800 a truly solid-state 
device. The AHZ-800 is a 4 MCU package that outputs 
attitude, heading and rate data on ARINC 429 and 


ASCB digital buses. The attitude and heading source 
approaches the performance of an inertial reference 
system, but at a significantly lower cost. 


Status 
The AHZ-800 is in service with the Dornier 328 regional 


airliner. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


UPDATED 


GPS Sensor Unit 


The Honeywell two-channel fast sequencing receiver 
uses data from all satellites in view. This makes it capable 


of FAA certified supplemental navigation. The GPS 
Sensor Unit (GPSSU) is an improved version of the 
Honeywell system that has been delivered to special mis- 
sion operators over the past five years. The advanced 
receiver design has demonstrated superior acquisition 
and tracking of satellites right down to the horizon. 

The Honeywell GPSSU, which meets the ARINC 743 
requirements for GPS, provides autonomous GPS data 
such as position and velocities directly to a Honeywell 
flight management system or Lasernav II navigation 
management system. It also provides range, range rate 
and time, for blending with inertial data in the Laseref III 
inertial reference system and the GPS/INU configur- 
ations of the Laseref and Laseref Il. 


Specifications 
Dimensions: 215.9 x 190.5 x 55.9 mm 
Weight: 2.27 kg 
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Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Laseref Inertial Reference System 


A derivative of the Lasernav inertial navigation system, 
Laseref is intended as an attitude and heading refer- 
ence or primary sensor, for flight and navigation man- 
agement equipment. Laseref shares many of the 
Lasernav modules and assemblies. 

The solid-state, strapdown sensor generates present 
position, groundspeed, heading and windspeed and 
direction for flight management systems and _navi- 
gation equipment, attitude and heading for flight instru- 
ments, weather radar stabilisation and autopilots. It 
replaces vertical and directional gyros, compass sys- 
tems, fluxgate sensors and other independent navi- 
gation equipment with self-contained sensors and 
computing circuits to provide digital outputs, together 
with the ARINC 407 synchro outputs still needed by cur- 
rent generation avionics in ARINC 429 format. As with 
Lasernav Il, alignment time is greatly reduced in com- 
parison with gimballed inertial systems; typically 2% to 
10 minutes depending on latitude. 

GPIRU configurations are available which contain 
additional electronics that blend inertial data with satel- 
lite information obtained from the Honeywell GPS 
sensor unit. 

The Laseref system comprises two components: an 
inertial reference unit containing the sensing and com- 
puting elements, and a mode select unit that provides 
power to the former and governs its operation. Data 
insertion is through the control/display unit of the flight 
management system used in conjunction with the Hon- 
eywell system. The company offers an optional device, 
the inertial sensor display unit, as an alternative means 
of initialisation. This unit has a small display for reading 
out inertially computed present position, groundspeed, 
wind data and heading. Comprehensive built-in test 
equipment is provided; the system performs a rapid 
preflight self-test and monitors its operation throughout 
flight. Like Lasernav II, Laseref can be installed in an 
unpressurised bay. 


Specifications 

Dimensions: 

(inertial reference unit) 322 x 324 x 193 mm 
(mode select unit) 146 x 38 x 63.5 mm 
(inertial sensor display unit) 146 x 114 x 167 mm 
Weight: 

(inertial reference unit) 21.1 kg 

(mode select unit) 0.45 kg 

(inertial sensor display unit) 2.3 kg 

Power supply: 

(total) 115 V AC, 400 Hz, 137 W 

or 28 VDC 


Status 

In production and in service on the Gulfstream II and Ill, 
BAe 125-800 and other business aircraft, also the 
Boeing 727-200 and the McDonnell Douglas DC-10. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


UPDATED 


Laseref II Inertial Reference 
System 


Laseref II performs the same functions as Laseref and 
uses the same inertial sensor assembly, but in addition 
is designed to interface with new generation digital 
avionics, such as flight management systems, using the 
Aircraft Standard Communications Bus (ASCB). The 
Laseref Il may also interface with aircraft having the 
ARINC 429 digital databus. Laseref Il has been selec- 
ted as the standard factory IRS installation on the 
Dassault Falcon 900, Gulfstream IV and Canadair 
CL-601-3A. 

GPIRU configurations are available which contain 
additional electronics that blend inertial data with satel- 
lite information obtained from the Honeywell GPS 
sensor unit. 
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Specifications 

Dimensions: 

(inertial reference unit) 322 x 324 x 193 mm 
(mode select unit) 146 x 38 x 62.5 mm 
Weight: 

(inertial reference unit) 21.1 kg 

(mode select unit) 0.45 kg 

(inertial sensor display unit) 2.3 kg 
Power supply: 

(total) 115 V AC, 400 Hz, 137 W 

or 28 V DC 


Status 
In production. Laseref Il is standard in a dual configur- 
ation on the Gulfstream IV, Dassault Falcon 900 and 
Canadair Challenger 601. Other applications include 
the BAe 125-800, Cessna Citation II] and de Havilland 
Dash 8. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Laseref Ill Inertial Reference 
System 


The Laseref Ill all-digital laser system is 60 per cent 
smaller, 45 per cent lighter and uses 50 per cent less 
power than its predecessor, the Laseref Il. The heart of 
the Laseref III IRU is a smaller ring laser gyro sensor. In 
addition to the new sensor, Honeywell is utilising sur- 
face mount technology, very large-scale integration, 
application specific integrated circuits, more powerful 
and faster processing and enhanced software in the 
new system. The Laseref Ill IRU includes integrated 
GPS processing which further enhances position and 
velocity data with a hybrid blending of raw inertial and 
satellite data. 

The Laseref III IRU is pin for pin compatible with the 
Laseref Il IRU and can be installed in the latter’s 
10 MCU tray using a mechanical-adaptor. It operates 
with the same mode-select unit and optional Lasertrak 
navigation display unit as existing systems. 


Specifications 

Dimensions: 124.5 x 320 x 198.1 mm 
Weight: 11.79 kg 

Align time: 2.5-10 min 

Accuracy: 

(navigation) 2 n miles/h 

(velocity) 12 kts 

(attitude) 0.1° 

(heading) 0.4° 


Status 

In production since September 1991. The Laseref III 
has been selected for the Dornier 328 regional airliner 
and the upgrade of the Dassault Falcon 2000. Certified 
on the BAe 125-1000 in a dual configuration. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Laseref SM Inertial Reference 
System 


The Laseref SM inertial reference system comprises 
the Mode Select Unit (MSU) and the Inertial Reference 
Unit (IRU). The MSU selects the IRU mode of operation 
and displays status messages on the annunciator 
panel. The IRU contains the laser inertial components, 
a processor and associated electronics and BIT. The 
INU is designated to add a GPS navigation processor 
card to incorporate an integrated GPS receiver. 

By configuring the Laseref SM with an appropriate 
flight management system, a comprehensive special 
mission system is created. The combination of these 
units results in the ability to perform missions requiring 
special patterns, automatic camera control and com- 
puted air release point, in addition to standard flight 
management functions. 

Laseref SM interfaces provide required data to a var- 
iety of special mission equipment. Standard ARINC 
interfaces output essential flight data to digital and ana- 
logue flight instruments, autopilots, radars, sensors 
and other special devices. Additional outputs are 
provided for special interface requirements. 

The Laseref SM IRU is designed to add, as a growth 


option, an integrated GPS receiver. By adding one card 
to the IRU, a GPS PreProcessor Module (PPM) and an 
antenna, the standard Laseref SM becomes a fully inte- 
grated inertial/GPS system. The PPM receives satellite 
data using a two-channel fast sequencing design. Data 
is received from all satellites in view, up to a maximum 
of eight. The low signal-to-noise/fast sequencing 
design allows useful satellite tracking to zero degree 
elevation angle with rapid acquisition of satellite data. 
Pseudo range and pseudo range rate data is trans- 
mitted from the PPM to the IRU where the added GPS 
navigation processor card processes the pure GPS sol- 
ution. This card also contains the Kalman filter that 
blends the GPS and inertial data to provide the GPS 
hybrid solution. 


Specifications 

Dimensions: 

(inertial) 317.5 x 320 x 198.1 mm 
(GPS) 152.4 x 177.8 x 50.8 mm 
Weight: 

(inertial) 21.32 kg 

(GPS) 1.36 kg 

Reaction time: 2.5-10 min 
Accuracy: 

(position) (inertial) 0.8 n miles/h CEP 
(GPS) 25 m SEP 

(velocity) (inertial) 10 ft/s 

(GPS) 0.1 m/s 

(time) (GPS) 350 ns 

Reliability: 

(inertial) 5,000 h MTBF 

(GPS) 20,000 h MTBF 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Lasernav Laser Inertial Navigation 
System 


Introduced during early 1983, Lasernav (a Honeywell 
trademark) exploits the strapdown inertial reference 
system developed for the Boeing 767 and 757, but also 
has facilities that make it suitable for long-range 
business and corporate jet aircraft. 

In addition to normal navigation functions, Lasernav 
can replace all customary attitude and heading sen- 
sors, including compass system components such as 
the flux detector, resulting in a reduction of up to 14 
separate boxes. This is said to result in a weight saving 
of up to 60.3 kg, and a volume reduction of up to 50 per 
cent by comparison with equivalent dual installations in 
other systems. 

Lasernav comprises two units; an inertial navigation 
unit and a control/display unit. The memory can store 
the co-ordinates of up to 255 waypoints in 20 routes 
and up to 20 waypoints per flight plan, for immediate 
recall. In dual installations each system can store a dif- 
ferent flight plan, but can share it with the other system 
if required. For international routes or long overwater 
sectors, the system can use a Global Wulfsberg NDB-2 
database and only the departure point and destination 
co-ordinates need to be inserted. Lasernav then com- 
putes a great circle route, selects and identifies air traf- 
fic reporting points and lists bearing and distance to the 
nearest VOR/DME on the 8-line by 14-character 
control/display unit. 

A notable advantage is the sharp reduction in align- 
ment time; the interval from switch-on to ready is as little 
as 2% minutes at the equator and 10 minutes at 60° 
latitude. 


Specifications 

Dimensions: 

(inertial navigation unit) 322 x 324 x 193 mm 
(control/display unit) ARINC 561 

Weight: 

(inertial navigation unit) 21.1 kg 
(control/display unit) 3.2 kg 

Power supply: 

(total) 115 V AC, 400 Hz, 146 W 

28 V DC, 28 W 


Status 
In service. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Lasernav II Navigation 
Management System 


Introduced in late 1984, Lasernav Il is an inertial system 
for airlines and general aviation which combines self- 
contained, strapdown laser inertial position and aircraft 
motion sensors with externally sensed radio signals to 
provide a single efficient integrated guidance package. 
The notable advantages of previous Honeywell laser 
inertial systems are maintained in Lasernav Il: 2% to 
10 minutes alignment time dependent upon latitude, 
three to four times the reliability of conventional sys- 
tems and reduced size, weight and power consump- 
tion. The system can also be mounted in an 
unpressurised environment. 

Position data obtained from the Honeywell GPS sen- 
sor unit and VOR/DME and Omega/VLF stations is 
blended with inertial position information using high- 
speed digital computing techniques. DME/DME updat- 
ing is obtained by way of an auto-tuning function that 
requires no pilot inputs. VOR/DME updating is 
obtained by manually tuning the radios. Triple inertial 
navigation system mixing combines inertial data from 
two other Lasernav II systems to calculate a composite 
inertial position. 

In addition to normal navigation functions, Lasernav 
ll can replace all conventional attitude and heading sen- 
sors including vertical and directional gyros, flux valves 
and compass controllers. In a typical dual installation, 
the total box count can be reduced by up to 14 separate 
boxes, resulting in weight savings of up to 60 kg anda 
greatly simplified installation. 

Lasernav Il comprises a navigation management unit 
and a control/display unit. An internal non-volatile 
memory can store 20 flight plans of up to 20 waypoints 
each. A Global Wulfsberg NDB-2 worldwide database 
(required for DME auto-tuning) facilitates the automatic 
flight planning feature that requires the pilot to input on- 
ly the departure and destination points. A great circle 
route is computed, intermediate waypoints are selec- 
ted and range and bearing to nearest VOR/DME is 
displayed, all automatically. 


Specifications 

Dimensions: 

(navigation management unit) 322 x 324 x 193 mm 
(control/display unit) ARINC 562 
Weight: 

(navigation management unit) 22.1 kg 
(control/display unit) 3.2 kg 

Power supply: 

(total) 115 V AC, 400 Hz, 160 W 

28 V DC, 19 W 

Accuracy (95% probability): 
(position) 2 n miles/h 

(velocity) 8 kts 

(heading) 0.4° 

(pitch and roll) 0.1° 
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Status 
In production. Installations approved include Cessna 
Citation Ill, Gulfstream II and III, Dassault Falcon 50 and 
Canadair Challenger CL-600 and CL-601 business jets, 
and McDonnell Douglas DC-8-71 and Boeing 737-200 
airliners. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Lasertrak Navigation Display Unit 


A companion device to the Honeywell Laseref, Laseref 
ll and Laseref III inertial reference systems, the Laser- 
trak navigation display unit provides back-up waypoint 
navigation using positions from up to three IRS. In the 
event of a flight management system failure the 
Lasertrak allows continued navigation along the 
planned route. Accepting up to 10 waypoints, Lasertrak 
computes and displays desired track and cross-track 
error for the intended course. 

The Lasertrak can be used in flight management and 
inertial reference systems architecture when flight 
dispatch with a failed FMS is desired. 


Specifications 

Dimensions: 146 x 114 x 152 mm 
Weight: 2.3 kg 

Power supply: 27 V DC, 10 W 


Status 

Production deliveries started in March 1987. Instal- 
lation certified in the Dassault Falcon 50 and 900, Gulf- 
stream IV and Canadair Challenger CL-601-3A. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


MLZ-850 Microwave Landing 
System Receiver 


The stand-alone MLZ-850 consists of an ML-850 digital 
MLS receiver, the CM-850 controller and one or two 
AT-851/852 antennas. The small AT-851/852 antenna 
is normally located on the nose section of the aircraft 
centreline. A second antenna is mounted on the aft 
lower surface of the fuselage and is required on fixed- 
wing aircraft to be able to receive the MLS on all head- 
ings. All connections between the antennas and the 
receiver are with conventional coaxial cable in common 
use. An optional antenna-mounted preamplifier is used 
for aircraft requiring long cable runs. 

The pilot selects azimuth and elevation angles on 
the CM-850 cockpit controller which is also used to 
tune one of the 200 MLS channels and auto-tune the 
DME. 
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The MLZ-850 is compatible with conventional cock- 
pit displays, providing analogue deviation outputs to 
ADIs, HSIs and compatible flight control systems. An 
ARINC 429 formatted digital output provides interfaces 
with other digital technology systems such as EFIS. 
BITE provides a preflight test of the digital receiver 
system. 


Specifications 

Dimensions: 

(receiver) 354 x 84 x 99 mm 
(controller) 139.7 x 60.4 x 66.7 mm 
(blade antenna) 63.5 x 38.1 x 19 mm 
(flush mount antenna) 6.6 x 76.3 mm diameter 
Weight: 

(receiver) 2.09 kg 

(controller) 0.454 kg 

(blade antenna) 0.1 kg 

(flush mount antenna) 0.18 kg 
Power supply: 28 V DC, 15 W 
Frequency: 5,031-5,090.7 MHz 
Channels: 200 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


MLZ-900 Microwave Landing 
System Receiver 


The MLZ-900 was originally designed by Hazeltine as 
the Model 2800. Honeywell took over production of the 
system under a licensing agreement and by mid-1983 
had begun production. 

The MLZ-900 comprises a_ receiver/computer, 
antenna and control unit, permitting users of ground- 
based time-referenced scanning beam MLS transmit- 
ters to select approach courses of up to 60° off the run- 
way heading, and glide slope angles up to 20°. The 
system can drive existing flight director and horizontal 
situation indicators as well as EFIS. 


Status 
No longer in production. The system was initially certi- 
fied in a Cessna Citation II in November 1985 and has 
been installed in a Bell 222, Agusta A 109, Westland 30, 
and Sikorsky S-61 and S-76 helicopters as well as 
Citation Il and Ill, Falcon Jet, Fokker 50 and 100 and 
Saab 340. 

The FAA has installed the MLZ-900 in 10 aircraft for 
the FAA-sponsored MLS programme at Richmond 
Airport, Virginia. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


AN/ASN-131 SPN/GEANS 
Precision Inertial System 


The Standard Precision Navigator/Gimballed Electro- 
static Aircraft Navigation System (SPN/GEANS), desig- 
nated AN/ASN-131, was developed primarily under 
sponsorship of the US Air Force Avionics Laboratory at 
Wright-Patterson Air Force Base, Ohio. 

The basic SPN/GEANS system consists of an Inertial 
Measurement Unit (IMU), an Interface Electronics Unit 
(IEU) and a complete software library. For a stand-alone 
system capability, these two units are supplemented 
with a Digital Computer Unit (DCU). The IMU contains, 
in addition to the Velocity Measuring Unit (VMU) and 
two ESGs, temperature control electronics, acceler- 
ometer pulse rebalance and V readout electronics, pre- 
cision timing reference, gimbal control electronics and 
Built-In Test Equipment (BITE) functions, as well as 
serial digital databus communication electronics. The 
IEU provides power conversion, control and sequenc- 
ing electronics, additional BITE circuits and a common 
serial databus interface with other units of the inertial 
system and other subsystems. 

The ESG has only one moving part, a suspended hol- 
low beryllium ball, which is combined with two optical 
pick-offs to give error and timing signals. These in turn 
are used to drive the IMU platform gimbals to maintain a 
stable reference base for the accelerometers. Three 
highly accurate, single-axis accelerometers (contrasted 
with the two-degree-of-freedom ESGs) are used within 


the VMU which is mounted on the stable platform inner 
element. These accelerometers, oriented in an orthog- 
onal triad configuration, measure accelerations directly 
and provide the incremental velocity pulses to the com- 
puter which uses them in its software algorithms to 
calculate velocity and position parameters. 

The ESG system requires little or no reliance on other 
navigation aids for most aircraft applications and thus 
can be described as self-contained. 

In addition to the traditional function of position 
determination or basic navigation, the higher accuracy 
outputs of velocity and attitude data have opened up a 
new realm of possibilities for stabilisation and/or 
motion compensation for other non-inertial sensors. 
These include high-precision radars, sonars, lasers, 
optical and electro-optical devices. 

SPN/GEANS is being deployed throughout 
the entire US Air Force B-52 strategic aircraft and 
F-117A stealth fighter fleets. Widespread use is also 
expected for long-range reconnaissance and patrol 
missions, specialised cargo and transport usage in 
both military and civil applications and tactical military 
aircraft. 


Status 
Selected by the US Air Force for the B-52 bomber and 
F-117A stealth fighter fleets. 


Contractor 
Honeywell Inc Military Avionics Systems. 


Digital Map System 


Using the technology and experience gained from the 
US Navy’s AV-8B and F/A-18 night attack programme 
as a baseline, Honeywell has developed an advanced 
digital imaging system. 

The capabilities of the base system have been 
expanded to include terrain reference navigation, 
ground collision avoidance, perspective view, terrain- 
following computations, threat intervisibility and sensor 
blending for advanced avionics systems. 

Digitised aeronautical charts and Defense Mapping 
Agency Digital LandMass System (DLMS) Level 1 and 2 
terrain and feature data are stored and recalled from 
the digital memory unit to generate a full-colour moving 
map which provides precise navigation and route selec- 
tion to and from the point of target acquisition and 
weapons delivery. 

The digital memory unit is a stand-alone mass mem- 
ory unit designed to provide increased storage to mili- 
tary systems requiring high reliability and quick access 
times. The unit contains a flight-proven fully militarised 
optical disk capable of storing 520 Mbytes of data. 
Information is written to the disk by a laser diode in the 
head assembly. A beam of light is focused on the 
medium to produce a hole. During the read operation, 
the hole is recognised as a bit of data. Unlike magnetic 
media, which can be scratched by a head crash, data 
stored on the optical disk is written to a thin alloy 
encased in a protective substrate and a clear protective 
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cover. Digitised reconnaissance photos, radar data, 
Landsat data, emergency procedures, let-down and 
approach plates, mission data and flight plans can be 
stored with digitised aeronautical charts and DLMS 
data for a variety of missions. 

The digital map computer performs all the airborne 
map generation. The configuration on board the US 
Navy AV-8B night attack aircraft contains 11 circuit 
cards, a motherboard, a power supply and additional 
space to accommodate functions such as terrain refer- 
ence navigation, terrain-following, ground collision 
avoidance, target hand-off, in-flight route planning, 
ridgelines, perspective view, sensor blending and 
threat intervisibility. The computer receives operational 
parameters, which include aircraft state vector, map 
scale, zoom factor, north up/track up, database type, 
declutter select/deselect and video output mode, from 
the mission computer via a MIL-STD-1553B multiplex 
bus. Data requests are then sent to the digital memory 
unit via a fibre optic link. 

DLMS elevation data is compared to absolute elev- 
ation limits or limits relative to the aircraft altitude, 
resulting in a clearance band display. Colour is 
assigned, based on the band and sun angle shading. 
Variably spaced contour lines can be added. The over- 
lay selection includes linear, area and point feature data 
such as roads, rivers and towers in the DLMS mode, 
and flight path, waypoint symbols, text and threat sym- 
bols inthe DLMS and digitised chart modes. The video 
generator combines the background scene memory 
with the overlay memory to provide a composite video 
output. The system supports two red/green/blue video 
outputs and two monochrome video outputs at either 
525/60 Hz or 625/50 Hz line rates. 

Processing is distributed across several high- 
performance microprocessors rather than a single unit. 
Data flow is pipelined through the digital map computer 
and parallel processing is performed wherever poss- 
ible. The use of parallel processing provides a level of 
fault tolerance, since a failure in the map generation 
does not prohibit the graphics overlay operation. 


Status 

Production deliveries for the US Marine Corps AV-8B 
began in June 1989. Honeywell is also under contract 
to provide the digital video mapping system for the V-22 
Osprey tiltrotor aircraft. 


Contractor 
Honeywell Inc Military Avionics Systems. 


UPDATED 


H-423 Ring Laser Inertial 
Navigation System 


The H-423 Laser Inertial Navigation System (LINS) was 
developed according to the US Air Force SNU-84-1 
specification which was the RLG version, an update to 
ENAC77-1. The system is a self-contained unit compris- 
ing three Honeywell GG1342 RLGs, three solid-state 
Sundstrand QA2000 accelerometers and associated 
electronics along with a  dual-redundant MIL- 
STD-1553B databus and a complete MIL-STD-1750A 
navigation processing package. It also contains built-in 
test circuitry to achieve a greater than 95 per cent fault 
detection. 

Under the US Air Force contract, Honeywell is 
guaranteeing the H-423 will achieve 2,000 hours MTBF 
in a fighter/helicopter environment and 4,000 hours 
MTBF in a transport environment. Honeywell claims the 
H-423 has the highest reliability and maintainability and 
lowest life-cycle costs ever achieved by a military air- 
craft inertial navigation system, allowing the US Air 
Force to go from a three-level to two-level maintenance 
system. These performance and reliability advantages 
have been the primary drivers for the US Defense 
Services now adopting RLG technology for all future 
aircraft inertial navigation systems. 


Specifications 
Dimensions: 459.7 x 193 x 200 mm 
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Weight: 22 kg 

Power supply: 140 VA AC, 125 W DC 

Interface: dual 1553B digital databus 

Accuracy: <0.8 n miles/h with full performance from 
22 s stored heading alignment 

Specification: SNU-84-1, FNU-85-1 


Status 

In August 1985, the US Air Force selected the H-423 as 
the standard inertial navigation system for its Lockheed 
C-130, General Dynamics F-111, McDonnell Douglas 
RF/F-4 retrofit, Sikorsky HH-60A, LTV A-7 retrofit, Fair- 
child A-10 and McDonnell Douglas C-17 aircraft. The 
system meets the USAF SNU-84-1 INU specification. 
Up to the end of 1989 more than 1,000 military systems 
had been delivered. 

In November 1990 the system was selected for Royal 
Australian Air Force F-111 aircraft in a $5 million con- 
tract and for US Air Force F-16 upgrade programmes. 
Since then, H-423 systems have been selected for 
upgrades of Belgian and Danish F-16s and for the 
Swedish JAS 39, Taiwanese IDF and the Indian Light 
Combat Aircraft. 

In September 1992 the H-423E, a high-accuracy ver- 
sion of the H-423, was selected to upgrade the F-117A 
fleet. The high standard of accuracy is achieved 
through the use of an enhanced specialised version of 
the H-423 standard software. 


Contractor 
Honeywell Inc Military Avionics Systems. 


UPDATED 


H-764/H-764G Small Common 
Inertial Navigation System 


In October 1987 McDonnell Douglas Helicopters selec- 
ted the H-764 for the AH-64 Advanced Apache helicop- 
ter programme. The self-contained unit consists of 
three Honeywell GG1320 RLGs, three solid-state Sund- 
strand QA2000 accelerometers and associated elec- 
tronics. The unit also includes dual MIL-STD-1553B 
databuses and a MIL-STD-1750A microprocessor. It 
has provisions for synchro outputs, embedded GPS 
and dedicated high-speed databus for flight control 
interface. 

The INS portion of the H-764G consists of three 
GG1320 RLGs, three solid-state Sundstrand QA2000 
accelerometers and associated electronics. The unit 
includes dual MIL-STD-1553 databuses and a MIL- 
STD-1750A microprocessor. Embedded in the H-764G 
is atightly coupled Texas Instruments GPS module with 
six channels and P(Y) code capability which utilises 
pseudo range and pseudo range rate satellite data. The 
INS/GPS has provisions for synchro outputs and a 
dedicated high-speed databus for flight control 
interface. 

The design of the H-764G offers improved resistance 
to jamming and faster reacquisition after jamming 
occurs. It also allows error bounding with as few as one 
satellite in view. The system reduces the workload on 
the mission computer of the platform in which it is 
installed since it contains its own Kalman filter. Life- 
cycle costs are very low compared to platforms using 
separate INS and GPS units due to Honeywell’s design 
of only one unit with a significantly lower parts count. 
The H-764 INS only model can easily be retrofitted with 
GPS at any time. 


Specifications 

Dimensions: 177.8 x 177.8 x 279.4 mm 
Weight: 9.07 kg 

Power supply: 28 V DC, <70 W 
Alignment time: 
(gyrocompass) 3-8 min 

(stored heading) 30 s 
Accuracy (H-764): 

(position) 1-3 n miles/h CEP 
(velocity) 3-8 ft/s RMS 
(heading) 0.1° 

(pitch and roll) 0.05° RMS 


Accuracy (H-764G): 

(position) <1 n miles/h CEP pure inertial 
<16 m SEP GPS/INS blended 

(velocity) <3 ft/s RMS pure inertial 

<0.1 ft/s RMS GPS/INS blended 
(heading) 0.02° RMS 

(pitch and roll) 0.01° RMS 

Reliability: 

(H-764) 2,000 h MTBF 

(H-764G) 4,000 h MTBF predicted 


Status 
The H-764 is in service in the McDonnell Douglas AH-64 
Apache helicopter. 


Contractor 
Honeywell Inc Military Avionics Systems. 


H-770 Ring Laser Gyro Inertial 
Navigation System 


Honeywell developed the H-770 ring laser gyro inertial 
navigation system under contract to McDonnell 
Douglas for the F-15. 

The H-770 uses the same ring laser gyro and acceler- 
ometers as the H-423 (see earlier entry), but contains 
two separate databuses for the F-15 applications. The 
system can determine for itself in which variant of the 
F-15 it has been installed, and perform accordingly. The 
H-770 has a reliability 20 times better than the AN/ 
ASN-109 system that it is replacing in the F-15. 


Specifications 

Dimensions: 381 x 213 x 330 mm 
Weight: 26.8 kg 

Power required: AC 140 VA, DC 130 W 
Accuracy: 0.4 n mile/h CEP 
Alignment: 

(gyrocompassed) 4 min 

(stored heading) 30s 

Reliability: 2,000 h MTBF 


Status 

Honeywell has firm contracts to retrofit the USAF’s fleet 
of McDonnell Douglas F-15A, B, C, D and E variants. 
The system has also been selected for Royal Saudi Air 
Force F-15 aircraft. 


Contractor 
Honeywell Inc Military Avionics Systems. 


SRS 1000 Attitude and Heading 
Reference System 


The SRS 1000 strapdown Attitude and Heading Refer- 
ence System (AHRS) uses advanced technology to 
meet modern AHRS requirements with very low life- 
cycle cost. A 15-second reaction time, independent of 
ambient temperature or vibration, is claimed. 

There are two units: the attitude heading reference 
unit and compass controller unit. The attitude heading 
reference unit accepts magnetic compass, air data and 
Doppler inputs to provide attitude, heading, body rates 
and accelerations, groundspeed and drift angle infor- 
mation to other aircraft systems. The compass control- 
ler provides systems information and control functions 
to the crew. 

An inertial measurement unit within the reference 
unit contains two flexure suspended gyros and 
two toroidal accelerometers for the X and Y axes, 
plus a standard force-feedback accelerometer for the Z 
axis. 


Status 
In production. The system is standard equipment on 
the Airbus Industrie A300 and A310 wide-body airliners. 


Contractor 
Honeywell Inc Military Avionics Systems. 


AN/ASB-19(V) Angle Rate 
Bombing Set 


The Hughes AN/ASB-19(V) Angle Rate Bombing Set 
(ARBS) was designed for US Marine Corps aircraft to 


improve day and night bombing accuracy when oper- 
ating in the close support role using unguided weap- 
ons. The system provides accurate delivery, 
irrespective of target velocity, wind velocity, target 
elevation or dive angle. It is compatible with guided 


ordnance and can be used to direct gunfire and 
air-to-ground rockets. ARBS was originally designed 
for application to the US Marine Corps McDonnell 
Douglas A-4M and is also the primary weapons delivery 
system for the US Marine Corps and Spanish Navy 


AV-8B and the Royal Air Force Harrier GR. Mk 7 
aircraft. 

ARBS comprises three main subsystems: a dual- 
mode tracker, weapon delivery computer and control 
unit. The tracker includes a laser and pilot-controlled 
television tracking equipment, both using a common 
optical system. The dual-mode tracker automatically 
tracks targets designated by a laser (either ground- 
based or by an accompanying aircraft) or targets which 
are television-designated by the pilot of the ARBS- 
equipped aircraft itself. The tracking system’s common 
optics enable transition from laser to television tracking 
mode to be accomplished without losing the target. 

Tracking information is passed from the dual-mode 
tracker to the weapon delivery computer. The weapon 
delivery computer performs computations for weapon 
trajectory and fire control, position control of the dual- 
mode tracker during target acquisition, digital filtering 
of the dual-mode tracker angular rate signal outputs 
and automatic fire or weapon release signals to the 
armament and other systems. 

The weapon delivery computer receives aircraft to 
target line of sight angle and angle rate data from the 
tracker when that unit has achieved target lock-on. This 
data, combined with true airspeed and altitude infor- 
mation from the air data computer, when processed by 
the weapon delivery computer, provides the weapon 
delivery solution. Target position, weapon release and 
azimuth steering information are generated and 
presented to the pilot via a head-up display. 

The function of the ARBS control unit is to interface 
with the weapon delivery computer and to provide the 
pilot with control of the tracker modes and entry of dis- 
play, target, navigation and maintenance information. 

When operating in the laser mode, the sensor auto- 
matically acquires the target, which is illuminated from 
an external laser source. The sensor, via the weapon 
delivery computer, presents steering signals to the pilot 
on the head-up display. In television mode, visible light 
from the common optical system is directed to form an 
image on the television display. Tracking of small low- 
contrast poorly defined moving targets is said to be 
possible even with changes in aspect ratio, in the pres- 
ence of competing clutter or when the target is partially 
lost to view behind ground obstructions. 

Following head-up acquisition in the television mode, 
the pilot is shown a x7 magnified image of the target on 
the cockpit television monitor display. He may at this 
stage use a hand control to slew the tracker gate on toa 
new track point or on to a nearby alternative target. 

Weapon release in either laser or television tracking 
mode may be made automatically or manually, with a 
weapon release time and a continuously computed 
impact point being generated by the weapon delivery 
computer. A weapons data insert panel provides entry 
into the weapon delivery computer of weapon charac- 
teristics and rack type for those stores being carried for 
a specific mission. 

ARBS permits delivery of any type of weapon at any 
attitude and airspeed combination at any dive angle or 
in level flight. The system accuracy is said to be suf- 
ficient for first-pass precision delivery in close air sup- 
port or interdiction missions against land or seaborne 
targets, but navigation steering commands are also 
generated to provide second passes against hardened 
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The Hughes ARBS in the nose of a US Marine Corps AV-8B 


targets. This re-attack facility provides the pilot with 
head-up steering information for return to a designated 
target, the location of which is retained in the system 
memory until a new target is designated by the pilot. 

The system’s television tracking element also pro- 
vides a limited air-to-air capability for daylight oper- 
ations, its x7 magnification being particularly useful for 
visual identification and tracking of airborne targets. 

Angular coverage of ARBS extends from +35° in azi- 
muth and from +15 to -70° in elevation at roll angles of 
+450°. These limits are sufficiently wide to allow exten- 
sive flexibility in weapon selection and delivery profiles 
and permit multiple roll manoeuvres to take place on 
the attack approach run without loss of target lock on. 
The tracking equipment’s laser is NATO coded, but is 
compatible with other current laser designators, such 
as Hughes’ TRAM, at ranges adequate to ensure the 
success of first-pass attacks. 

The ARBS weapon delivery computer processor on 
the A-4M is a 16 k word capacity system extensible to 
32 k words. With 16 k words, the system has far more 
capability than is required for weapon release and 
steering command computation and may be used for 
additional purposes such as the pilot-initiated self-test 
of the ARBS system which performs operational readi- 
ness testing and fault isolation functions. By modifi- 
cation of the computer input/output scaling factor, the 
ARBS can be configured to interface with aircraft avion- 
ics other than those of the A-4M and the Harrier AV-8B. 
Three basic aircraft interfaces are required: a vertical 
reference to provide pitch and roll data, true airspeed 


and a servoed optical sight or head-up display on which 
to present azimuth steering commands, continuously 
computed impact point and bomb release information. 

ARBS systems can be configured, in either internally 
or pod-mounted versions, to suit the requirements of 
other aircraft. Several pod configurations have been 
formulated for candidate aircraft with attachment 
hooks at 356mm and 762mm centres, compatible 
with standard pylon or fuselage centreline mountings. 
Where existing cockpit controls cannot be used, two 
small ARBS control units may be fitted at any access- 
ible position. The A-4M control units are configured 
with standard 146mm widths adaptable to most 
cockpit consoles. 


Specifications 
Volume: 0.07 m° 
Weight: 58.18 kg 


Status 

In service in US Marine Corps and Spanish Navy AV-8B 
aircraft and Royal Air Force Harrier GR. Mk 7s. By Octo- 
ber 1989 Hughes had received contracts totalling $196 
million for the production of 613 AN/ASB-19(V)2 equip- 
ments and spares. All systems had been manufactured 
and delivered by mid-1990. 


Contractor 
Hughes Aircraft Company Missile Systems Group. 


UPDATED 


IEC 9001 GPS Navigation and 
Landing System (GNLS) 


The IEC 9001 GNLS is a stand-alone, Coarse Acqui- 
sition (C/A) code, differential GPS-based system 
intended for installation in Flight Management System 
(FMS) equipped commercial transport aircraft. 

For en route navigation, the 9001 GNLS provides 
GPS position in accordance with ARINC 743A format to 
the flight management computer. For the approach 
mode, it calculates and provides glide slope and local- 
iser deviations to the Electronic Flight Instrumentation 


System (EFIS) and Flight Control Computer (FCC) 
based on the self-contained approach navigation 
database and preselected FMS approach path. 

The 9001 GNLS can be enhanced with a kinematic 
upgrade to enable CAT-II/IIlb landings. It can also be 
upgraded to accept and process GLONASS signals. 


Specifications 
Dimensions: 2 MCU 
60 x 194 x 320 mm 
Weight: 3 kg 

Power: 45 W, 28 V DC 


Navigational signal: L1 C/A code (SPS) 
Receiver type: 12 hardware channels 
Time to first fix: <60 s 

Dynamics: 900 kts (max velocity) 
Accuracy: 

100 m 2 dRMS (selective availability on) 
5 m utilising differential GPS corrections 


Contractor 
Interstate Electronics Corporation. 
NEW ENTRY 


AN/USN-2(V) (SKH-4210) Ring 
Laser Gyro Attitude Heading 
Reference System 


The Kearfott SKH-4210, designated AN/USN-2(V), is 
the Standard Attitude Heading Reference System 
(SAHRS) for a number of rotary- and fixed-wing aircraft 


applications in all three US services. It is used as an 
AHRS as well as a back-up navigator providing 2n 
miles/h navigation performance. 

SAHRS_ consists of modular hardware, MIL- 
STD-1553B digital interface bus and self-diagnostic 
built-in capability. It provides outputs of aircraft 
pitch, roll, heading and angular rates for cockpit 


instrumentation, weapons delivery and autopilot flight 
control. It also provides acceleration, velocity and pos- 
ition information for medium accuracy navigation. 
Modes of operation include MAD slaved, directional 
gyro, compass emergency, operate or navigate and in- 
flight restart and calibrate. 
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Specifications 

Dimensions: 177.8 x 177.8 x 279.4 mm 
Weight: 12.7 kg 

Interface: MIL-STD-1553B 


Status 
No longer in production. The AN/USN-2(V) is fitted to 
the EA-6B, F-14A(Mod), F-14D, OV-1D, T-45A and V-22. 
Other candidates are the SH-2B, SH-3G/H, SH-60B and 
SH-60F. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


VERIFIED 


KH-0002 Low-Cost Attitude 
Heading Reference System 


The Kearfott LAHRS uses the latest Ring Laser Gyro 
(RLG) technology to provide a low-cost, state-of-the-art 
strapdown Attitude Heading Reference System (AHRS) 
function for all types of military and commercial aircraft. 
Based on off-the-shelf hardware and software designs, 
LAHRS offers dramatic improvements in initial cost, 
Life-Cycle Costs (LCC), and reliability compared to 
current AHRS products. 

LAHRS uses proven, fully qualified hardware and 
software. The inertial sensors, which are in production for 
several major weapon systems, provide 1.5°/h (30) 
heading accuracy. LAHRS is packaged in a single 
280 x 178 x 178mm chassis that contains complete 
sensing and Input/Output (I/O) functions. The basic 
LAHRS 1|/O includes synchro outputs to drive common 
cockpit instrumentation, as well as a Magnetic Azimuth 
Detector (MAD) interface receiving inputs to the system 
from the aircraft flux valve. Two spare card slots are 
available within this envelope for application-specific 
/O needs, or for inclusion of a Global Positioning 
System (GPS). 

As a strapdown system using maximum non- 
development hardware, LAHRS includes a complete 
navigational computation capability, along with a dual 
1553 databus already integrated into the system. This 
feature provides backup navigation capability for any 
aircraft equipped with a 1553 databus. The addition of 
an embedded GPS card will provide GPS-quality navi- 
gation performance at minimal additional cost. The GPS 
capability can be included as part of the initial 
configuration, or as a retrofit. 


Specifications 

Dimensions: 280 x 178 x 178 mm 
Accuracy (30): 

(heading/drift) 1.5°/h 

(pitch/roll) 0.25° 

Outputs: MIL-STD-1553B, synchro 


Status 

In development. Preproduction units in integration and 
environmental test. Prototype availability targeted for 
mid-1996. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


NEW ENTRY 


KN-4060 Ring Laser Gyro Inertial 
Navigation System 


The KN-4060 family of navigation systems offers a low- 
cost solution for a wide variety of fixed-wing aircraft and 
helicopter and UAV applications. The systems feature 
the Kearfott ring laser gyro currently under contract to 
the US Navy and US Army. 

The KN-4060 is designed tp operate in conjunction 
with embedded or federated GPS receivers for 
enhanced navigation performance and advanced satel- 
lite reacquisition. The system’s modular architecture 
allows for alternative navigation aiding inputs, including 
Doppler radar, baro-altimeter and airspeed or remote 
located GPS receivers via MIL-STD-1553 or RS-422 
data protocols. The KN-4060 family provides navigation 
functions in digital formats including MIL-STD-1553B, 
RS-422 and ARINC 429. As a full featured navigation 
system, the KN-4060 provides precision position and 
velocity over extended periods, as well as the attitude 
and heading output of a standard attitude heading ref- 
erence system. The small, lightweight, rugged chassis 
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can accommodate field replaceable sensor assemblies 
of three levels of performance to meet customer 
requirements. 


Specifications 

Dimensions: 177.8 x 177.8 x 279.4 mm 

Weight: 9.5 kg 

Power supply: 28 V DC, 35 W or 115 V AC, 400 Hz 
back-up battery capability 

Outputs: 

(digital) MIL-STD-1553B, RS-422, ARINC 429 
(analogue) synchro, discrete, MAD 


Status 

The system has been flight-tested by A & AEE 
Boscombe Down, UK, Holloman AFB, New Mexico and 
Patuxent River, Maryland. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


VERIFIED 


KN-4065 Improved Standard 
Attitude Heading Reference 
System 


The KN-4065 Improved Standard Attitude Heading 
Reference System (ISAHRS) provides both attitude 
heading reference and full navigation outputs. ISAHRS 
features Monolithic Ring Laser Gyro (MRLG) 
technology for high reliability, low cost and weight 
and less power. The ISAHRS provides pure inertial 
navigation accuracies of better than 2 n miles/h as well 
as AHRS data. Hybrid inertial performance of better 
than 1 n mile/h is achieved by using an optical embed- 
ded GPS _ receiver or _ user-furnished  velocity/ 
position aids. Outputs are provided via MIL-STD-1553B 
multiplexer bus, RS-422 serial interface and 
synchro. The size of the unit makes it suitable for most 
aircraft. 


Specifications 

Dimensions: 279.4 x 177.8 x 177.8 mm 
Accuracy (16 RMS): 

(heading) 0.5° 

(pitch/roll) <0.1° 

Outputs: MIL-STD-1553B, synchro 


Status 

The KN-4065 has been certified by the US Department 
of Defense for use in military aircraft and is in 
production for several types of US Navy aircraft. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


UPDATED 


SKH-4212 Ring Laser Gyro 
Attitude Motion Sensor Set 
(AMSS) 


The Kearfott SKH-4212 Ring Laser Gyro Attitude 
Motion Sensor Set offers flight safety critical appli- 
cations a choice of single or multiple, fail operable 
installation of the fast reacting, self-contained, all- 
attitude system that provides digital outputs of 
vehicle angular rates in body frame; navigation veloc- 
ities in wander angle frame; true heading; vehicle 
position (latitude and longitude); inertial accelerometer 
outputs in body frame orientation (lateral, longitudinal 
and normal); vertical acceleration; body angles 
(roll and pitch); computed Angle-Of-Attack (AOA) 
and Angle-Of- Sideslip (AOS); magnetic heading; and 
rate of change of AOA and AOS to the Mission 
Computer (MC) and the Flight Control System (FCS) 
via an MIL-STD-1553B databus. Employing but one 
phaselock breaking dither mechanism, the AMSS 
provides ideal low noise signal output for FCS 
reference. 


Specifications 

Dimesions: 234 x 195 x 394 mm 

Weight: 12.3 kg 

Interface: MIL-STD-1553B digital databus 


Status 
In service in the US Air Force Northrop Grumman B-2 
aircraft and continuing in production. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


NEW ENTRY 


SKN-2416 Inertial Navigation 
System 


Kearfott’s SKN-2416 inertial navigation system equips 
all US Air Force F-16A and B aircraft. This was the third 
major contract for the SKN-2400/2600 class of inertial 
navigation and nav/attack systems; in 1973 France had 
chosen it for the Dassault Super Etendard and in the fol- 
lowing year Sweden followed suit for the Saab JA 37. 

In July 1975, Belgium, Denmark, Netherlands and 
Norway chose the Lockheed F-16 equipped with the 
SKN-2416. 

The SKN-2416 is the primary source of navigation 
information for the aircraft and also provides attitude, 
heading and velocity to associated aircraft avionics and 
cockpit displays. It comprises three units: an Inertial 
Navigation Unit (INU), Fire Control/Navigation Panel 
(FC/NP) mounted in the cockpit and a battery for 
momentary power interrupts. 

The INU is a self-contained navigator consisting 
of an inertial platform and 10 electronics cards pack- 
aged into a single LRU. The heart of the unit is an 
inertially stabilised platform with four gimbals for 
all-attitude operation, vertical and azimuth gyros and 
three subminiature, pendulous linear accelerometers. 
The INU operates in conjunction with the cockpit- 
mounted FC/NP that is used for initialisation of the 
system, inserting or changing en route data and the 
presentation of navigation, weapons delivery and 
system status data. 

The inertial system signal interface is through ana- 
logue I/O and 1553A multiplexer bus. Outputs are pre- 
sent position in latitude and longitude, aircraft attitude, 
true and magnetic heading, horizontal and vertical vel- 
ocity and steering information. Input to the system is 
along the bus and can include present position and 
velocity updates. 

There are five operating modes: stored heading 
alignment, normal alignment, navigation, attitude refer- 
ence and calibration. The first of these is a rapid align 
mode which permits navigation to an accuracy of better 
than 3n miles/h CEP within 90 seconds provided the 
aircraft has not been moved during shutdown (the com- 
puter stores the last heading recorded before shut- 
down). Alternatively, if the aircraft has been moved but 
its heading is known, it may be entered through the 
FC/NP for a best available true or magnetic heading. In 
the normal mode the system aligns itself within 
8 minutes, with a corresponding accuracy of 
0.8 n miles/h. 


Specifications 

Dimensions: 

(INU) 191 x 191 x 386 mm 

(fire control/nav panel) 146 x 152 x 185 mm 

Weight: 

(INU) 15 kg 

(fire control/nav panel) 3.75 kg 

Interface: MIL-STD-1553 databus 

Performance: accuracy better than 1 n mile/h 

Rapid align time: 9 min at -17.8°C 

Battery endurance: Up to 10s during interruption of 
primary power supply. Ni/Cd battery charged through 
INU during normal operation 


Status 

No longer in production. In service in the Lockheed 
F-16A and F-16B. (Litton Guidance and Control Sys- 
tems won the competition to supply the LN-39 system 
as follow-on equipment for the F-16C/D.) 


Contractor 
Kearfott Guidance and Navigation Corporation. 


VERIFIED 


SKN-2440 High-Accuracy Inertial 
Navigation System 


For the Rockwell B-1B the US Air Force has chosen 
Kearfott’s SKN-2440 High-Accuracy Inertial Navigation 
System (HAINS). The HAINS is a development of the 
SKN-2416 inertial navigation system used on the US Air 
Force Lockheed F-16A and B fighter, and benefits from 


the maturity achieved in the production of over 2500 of 
these INUs, and Kearfott’s SKN-2430 Standard INU 
which has been qualified to US Air Force ASD 
specification ENAC 77-1. 

The system incorporates inertial components of 
higher accuracy, software enhancements to compen- 
sate for certain error sources and a high-speed mini- 
computer that can accommodate a much greater 
computational load. 

The system comprises two LRUs: the Inertial Navi- 
gation Unit (INU) and an INU rack. A completely self- 
contained navigator, the INU is the prime sensor on the 
B-1B for aircraft velocity, attitude and heading and is 
also the prime source of navigation information. Navi- 
gation data is developed from self-contained inertial 
sensors comprising one vertical and two horizontal 
accelerometers and a pair of two-axis displacement 
gyroflex gyroscopes. These elements are mounted ona 
four-gimbal gyrostabilised stable platform with the 
accelerometers, which are maintained in a known refer- 
ence frame by the gyroscopes, as the primary source of 
information. 

The system provides pitch, roll and heading in both 
analogue and digital form for display and radar stabilis- 
ation. It is capable of ground or airborne alignment. 
Some of the outputs provided on the MIL-STD-1553B 
serial multiplexer channel are present position in lati- 
tude and longitude or UTM co-ordinates, ground track, 
wind velocity, grid heading along track, mission plan- 
ning information, steering information and mainten- 
ance information. 


Specifications 

Dimensions: 386 x 190.5 x 190.5 mm 
Weight: 14.96 kg 

Digital interface: MIL-STD-1553B 


Status 
No longer in production. In service in the US Air Force 


Rockwell B-1B bomber. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


VERIFIED 
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SKN-2443 High-Accuracy Inertial 
Navigation System 


The SKN-2443 High-Accuracy Inertial Navigation Sys- 
tem (HAINS) is the USAF Standard Precision Accuracy 
(SPA), Inertial Navigation Unit (INU). The unit is an evol- 
ution of Kearfott’s SKN-2416 (F-16 INU) Medium- 
Accuracy INU of which there are over 3,000 units 
deployed to date. Applications of the HAINS include 
the USAF Special Operating Forces Aircraft, the B-1B 
and B-2 Bombers, JSTARS and Space Shuttle. 
Kearfott’s approach for developing the HAINS has 
been to design-in the basic performance improvements 
required to achieve high navigation accuracy. As such, 
the HAINS incorporates improved accuracy inertial 
components, enhancements to the software to com- 
pensate for certain modelable error sources, and a 
high-speed mini-computer which enables incorporation 
of expanded computational load in the INU. This 
approach provides a quantum performance improve- 
ment beyond that already demonstrated on the pro- 
duction F-16 Inertial System. This high accuracy 
performance has been demonstrated in verification 
tests (laboratory and flight test) conducted by the Air 
Force Central Inertial Guidance Test Facility (CIGTF) at 
Holloman AFB, New Mexico. Navigation accuracy and 
velocity errors were verified in the CIGTF test 
programme. 

The INS consists of two LRUs: the INU and an INU 
rack. The INU which is a completely self-contained navi- 
gator is the prime sensor on the aircraft for velocity, atti- 
tude and heading as well as the prime source of 
navigation information. The SKN-2443 is qualified to the 
requirements of US Air Force ASD specifications ENAC 
77-1 and SNU84-3. 

Navigational data are developed from self-contained 
inertial sensors consisting of a vertical accelerometer, 
two horizontal accelerometers and a pair of two-axis 
GYROFLEX® gyroscopes. The sensing elements are 
mounted in a four-gimbal gyrostabilised inertial plat- 
form with the accelerometers, which are maintained in 
a known reference frame by the gyroscopes, as the pri- 
mary source of information. Attitude and heading infor- 
mation is obtained from synchro devices mounted 
between the platform gimbals. 
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Specifications 

Dimensions: 190.5 x 386 x 190 mm 
Weight: 15 kg 

Interface: MIL-STD-1553B 


Status 
In production for B-2B, US Air Force Special Forces 
aircraft, Joint STARS, Combat Talon | and Combat 
Talon Il. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


UPDATED 


SKN-4030 Ring Laser Gyro Inertial 
Navigation Unit 


Conforming to the US Air Force technical specification 
SNU-84-1 for the standard form, fit and function inertial 
navigator, the system comprises an inertial navigation 
unit containing three ring laser gyro sensors, three 
accelerometers, associated electronics and a control/ 
display unit. Navigation accuracies of better than 
0.5 n miles/h and velocity accuracies significantly bet- 
ter than the SNU-84-1 requirement of 2.5 ft/s in each 
axis were demonstrated with systems during tests at 
the Central Inertial Guidance Test facility at Holloman 
Air Force Base, New Mexico. 


Specifications 

Dimensions: 

(inertial navigation unit) 190.5 x 190 x 459.7 mm 
(control/display unit) 144.8 x 152.4 x 459.7 mm 


Status 
Private venture initiative. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


AN/ARC-73A VHF Nav/Com Radio 


Lapointe’s AN/ARC-73A is an AM VHF combined navi- 
gation and communications — transmitter/receiver 
system for light military aircraft. 

The transmitter section covers the frequency band 
116 to 149.95 MHz in which it provides 680 channels. 
The receiver, which can drive ILS and VOR indicators, 
covers a wider band to receive ground-based navi- 
gation aid signals. This band extends from 108 to 


151.95 MHz and provides 880 channels. Channel spac- 
ing is at 50 kHz increments in both transmitter and 
receiver sections. Transmitter power output is 20 W. 
The system is remotely controlled. 


Specifications 

Dimensions: 

(transmitter) 401 x 89 x 193 mm 
(receiver) 318 x 89 x 191 mm 
(controller) 160 x 145 x 56 mm 


Weight: 
(transmitter) 6.7 kg 
(receiver) 4.7 kg 
(controller) 0.76 kg 


Status 
In service. 


Contractor 
Lapointe Industries. 


LTN-72 Inertial Navigation System 


The LTN-72, introduced in 1972, is a self-contained, all- 
weather, worldwide navigation system for commercial 
aircraft that is independent of any ground-based aids. 
Designed to incorporate area navigation facilities, the 
INS provides continuous position, navigation and 
guidance data. 

The system comprises three units: Mode Selector 
Unit (MSU), Control/Display Unit (CDU) and Inertial 
Navigation Unit (INU). The MSU is used to energise and 
align the system prior to flight and to select navigation 
or attitude reference modes of operation. The CDU per- 
mits the crew to enter present position and waypoint 
co-ordinates, select track steering and display infor- 
mation generated by the system. The INU houses the 
gimbal structure with its gyros and accelerometers, 
associated electronics, power supply and data 
converter. 

Ease of maintenance has been emphasised; for 
example, the principal mechanical elements - gyros 
and accelerometers - can be removed and replaced in 
20 minutes using only screwdrivers. The gimbals are 
cantilevered, permitting the servo electronics to be 
mounted directly on the platform. This permits the use 
of flexible leads instead of slip-rings in some cases, 
improving reliability. The platform has only two slip- 
rings compared with four on a conventional platform. 

The LTN-72 has very extensive self-test and failure 
detection facilities. It complies with ARINC 561 in that 


the probability of an undetected failure in attitude dur- 
ing the last 30 seconds before touchdown is less than 1 
in 10°. Again, an analogue output test feature permits 
tests not only of the INS but also of the flight instru- 
ments by driving them to various test readings. 

The LTN-72R inertial navigation system is a develop- 
ment of the LTN-72, with automatic radio position 
update, automatic Omega position update and triple 
system mixing capability. It may be operated in the area 
navigation mode, using range and bearing information 
from selected VORTac stations or from a combination 
of Omega transmitters, providing very high accuracy 
independent of time. 

The system uses newly developed gyros, platform 
and accelerometers and a new expansible C-4000 
digital computer. 

The LTN-72RL is an advanced, worldwide inertial 
navigation system able to automatically update itself by 
radio navigation fixes. It has a control/display unit 
which functions as an intelligent data terminal and 
incorporates a 5-line by 16-character light-emitting 
diode display for presentation of operator-entered or 
computer-processed data. Waypoint data and VOR/ 
DME locations can be prestored in the computer and 
the system contains an algorithm of magnetic variation 
that can be used to compute magnetic heading, track 
and desired track independently of the aircraft compass 
system; this algorithm is limited to latitudes between 
60°N and 60°S. The prestored database contains infor- 
mation specified by the operator on selected VHF 


navaids, airports and some high-altitude waypoints. This 
bulk data is programmed in read-only memory. 

Asection of electrically alterable memory is allocated 
for particular waypoints or fixes not contained in the 
standard databases; up to 160 routes with an average 
of 20 waypoints per route can be stored in this way and 
recalled for use at any time. The total number of 
waypoints in all routes is limited to 3,200. 


Specifications 

Dimensions: 

(inertial navigation unit) 267 x 219 x 507 mm 
(control/display unit) 146 x 114 x 157 mm 

(mode selector unit) 146 x 38 x 51 mm 

Weight: 

(inertial navigation unit) 26.8 kg 

(control/display unit) 2.3 kg 

(mode selector unit) 0.5 kg 

Power supply: 115 V AC, 400 Hz 

Number of waypoints: 9 to 99 plus remote entry 
capability 

Waypoint offset capability: 
worldwide 

Display: 7-segment incandescent numerals for all 
ARINC terms, together with display of INS parameters 
on flight director, horizontal situation or remote 
indicators 

Inputs: self-contained inertial guidance. The avionics 
interface is designed to ARINC 561 and 575 and 
compatible with all flight directors and autopilots 


up to 399n miles 
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Outputs: actual track, track angle error, cross-track 
and desired track, plus access to computer during 
flight for great circle distance computations 


Status 

In production. The Anglo-French Concorde is one appli- 
cation of the LTN-72. The LTN-72RL was initially certifi- 
cated in July 1981 for Saudia Airlines Boeing 747s. 


Contractor 
Litton Aero Products. 


LTN-90 Ring Laser Gyro Inertial 
Reference System 


The LTN-90 comprises an inertial reference unit, a 
mode selector unit and an inertial sensor display unit. 
At the heart of the system, and contained within the 
inertial reference unit, are the Ring Laser Gyros (RLGs) 
which measure rotation accelerations and rates about 
the three aircraft axes, and the three single-axis acceler- 
ometers that measure accelerations and rates along 
the aircraft axes. The RLG system and accelerometers 
are mounted at right angles to each other and are 
rigidly secured to the case. : 

Unlike RLGs which are based on a triangular light 
path, the Litton LG-8028 units use a square path 
configuration, with a 28 cm path length. The reason for 
this, says Litton, is that for the same scale factor a 
square is smaller than a triangular gyro, resulting in a 
more compact overall sensor assembly. The square 
gyro is said to produce less backscatter at each reflec- 
tion because of the improved 45° angle of incidence, 
versus 30° for a triangle, which makes for lower random 
noise. 

The substantially greater data processing power 
required by strapdown systems over conventional gyro- 
based inertial navigation equipment is provided, in the 
case of the LTN-90, by three Zilog 8000 microproces- 
sors, each of which is assigned a particular task. This 
computing power is also employed to correct tempera- 
ture variations. Traditionally, gyroscopes are suscep- 
tible to changes in temperature, causing inaccuracies, 
and the normal approach to dealing with this effect is to 
maintain a constant temperature by trickle heating. In 
the LTN-90 the effect is compensated by mathemat- 
ically modelling the way in which the characteristics of 
the system and accelerometers vary with changing tem- 
perature and then by applying a correction to their 
output signals. 

Easy maintenance is a key advantage claimed by Lit- 
ton. It is achieved by functional partitioning, so that 
each circuit board has all the components needed to 
support a major activity, more effectively isolating faults 
and simplifying troubleshooting. This partitioning is 
achieved by reducing the number of electronic plug-in 
modules from between 15 and 20 to 7. 

Litton describes the LTN-90 as a sensor rather than 
(in the case of navigation) as a complete system and 
this is the way in which it is used in the A310. With 
inputs only from an air data computer, the LTN-90 can 
provide accurate outputs of attitude, heading, present 
position, drift angle, ground track, flight path angle, 
groundspeed, vertical velocity and windspeed, as well 
as aircraft angular rates and linear accelerations. 
Alternative control/display and mode selector unit con- 
figurations can be supplied to optimise specific aircraft 
requirements. 


Specifications 

Inertial reference unit 
Dimensions: 194 x 322 x 318 mm 
Weight: 19.9 kg 

Power: 110 W 

Cooling: ARINC 600 

MTBR: 2,500 h 


Mode selector unit 
Dimensions: 38 x 146 x 51 mm 
Weight: 0.45 kg 

Power: negligible 

Cooling: none 

MTBR: 50,000 h 


Inertial sensor display unit 
Dimensions: 114 x 146 x 152 mm 
Weight: 2.27 kg 

Power: 15 W 

Cooling: none 

MTBR: 15,000 h 
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The A310 has a triple-redundant Litton LTN-90 
installation 

Accuracy (95%): 

(heading) 0.4° 
(pitch and roll) 0.1° 
(position) 2 n miles/h 
(groundspeed) 8 kts 
(flight path angle) 0.4° 
(body rates) 0.1% 

( 


body accelerations) 0.01 g 
Reaction time: 10 min 


Status 
In production for Airbus A310 and A300-600 and US 
Navy Boeing E-6A TACAMO. 


Contractor 
Litton Aero Products. 


LTN-92 Inertial Navigation System 


The LTN-92 provides proven technology in a standard 
ARINC 561 1 ATR box. The inertial sensors and much 
of the electronics are the same as in the LTN-90-100 
inertial reference unit which is currently flying on the Air- 
bus A310, Gulfstream Ill, Canadair Challenger and 
other high-technology aircraft. The LTN-92 has been 
chosen for installation on the Cathay Pacific Boeing 
747-300s and -200s as well as for retrofit on its Lock- 
heed L-1011 aircraft. Other customers include 
Hawaiian, Continental, Western and Federal Express. 

The LTN-92 INS comprises three separate units: the 
Inertial Navigation Unit (INU), the Control/Display Unit 
(CDU) and the Mode Select Unit (MSU). Three 28 cm 
ring laser gyros and a triad of force rebalanced acceler- 
ometers comprise the instrument cluster of the INU. 
The instrument electronics digitise the instrument con- 
trol signals and the instrument outputs for easy micro- 
processor interface. There are three microprocessors 
used to process the instrument data, perform input and 
output interface functions and perform navigation cal- 
culations. As heat is not required and the latest tech- 
nology parts are used, power consumption is reduced 
to a maximum of 175 W total operating power. The 
CDU has a five-line light-emitting diode dot matrix dis- 
play and keyboard, providing the INU interface with the 
crew. The MSU controls the operational mode of the 
INS. 

The LTN-92 is pin-for-pin compatible with existing 
ARINC 561 INS systems and ARINC 571 IRS systems. 
In addition there are three 429 high-speed digital out- 
put buses, nine 575/429 low-speed input buses, 12 


programmable synchro outputs, four synchro inputs, 
four analogue DC or AC two-wire outputs, DME pulse 
pair input and 2 x 5 radio tuning line interfaces. This 
allows the LTN-92 to interface with existing avionics 
equipment installations as well as being a part of new 
installations. 

Other capabilities are programmed into the LTN-92 
to make it a versatile navigation unit. The system will 
accept RNav, Tacan, Omega, triple INS mixing or man- 
ual position updates for improved performance. With 
an external database or using the internal 16k x 16 
EEPROM data storage the crew may programme a 
flight plan and the INS will steer the aircraft along the 
entered flight plan. An interface to a weather radar sys- 
tem is provided for modification of the flight plan during 
flight. Intersystem communication is utilised to check 
system performance and send flight plan and initial- 
isation data between systems. An extensive software 
built-in test monitor program of more than 150 perform- 
ance checks is continually run to ensure the validity of 
the computed data. 

The LTN-92 has been designed for future growth 
capability. Soace has been provided for incorporation 
of an air data computer, GPS or Omega dual-system 
capability. 


Specifications 

Dimensions: 

(inertial navigation unit) 257 x 218.9 x 507.5 mm 
(control/display unit) 146 x 114.3 x 157.5 mm 
(mode selector unit) 146 x 38.1 x 50.8 mm 
(battery unit) 129 x 193.8 x 365.5 mm 

Weight: 

(inertial navigation unit) 25.85 kg 
(control/display unit) 2.27 kg 

(mode selector unit) 0.45 kg 

(battery unit) 12.24 kg 

Power supply: 115 V AC, 400 Hz, single phase 
Accuracy: 

(position) 2 n miles/h (95%) 

(pitch, roll and attitude) 0.05° 

(heading) 0.4° 

(groundspeed) +8 kts 

(vertical velocity) 30 ft/min 

(body angular rates) 0.1°/s 

(body accelerations) 0.01 g 


Status 

In production and service. Applications include Boeing 
747, McDonnell Douglas DC-8 and DC-10, Gulfstream II 
and Ill, Lear 35, Lockheed L-1011, US Army Boeing Ver- 
tol CH-47 and the US Presidential Boeing 747-200. The 
French Air Force has selected the LTN-92 in a dual con- 
figuration with the Litton LTN-211 Omega navigation 
system for installation in 10 C-130 aircraft and this has 
now been adopted as the baseline configuration for the 
C-130/L-100. Over 1,000 systems have been installed 
on 25 aircraft types. 


Contractor 
Litton Aero Products. 


The Litton LTN-92 inertial navigation system showing (rear left) the inertial navigation unit, (right) the 


control/display unit and (front left) the mode selector unit 
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LTN-101 FLAGSHIP Global 
Positioning, Air Data, Inertial 
Reference System 


Four-mode Laser Gyro (FLAG) Software/Hardware 
Implemented Partitioning (SHIP) is designed for a wide 
range of applications. It can be used in single, dual or 
triple installations as an Inertial Reference System 
(IRS), combined IRS and Global Positioning System 
(GPS), Air Data Inertial Reference System (ADIRS) or 
ADIRS and GPS. At switch on, the system automatically 
recognises aircraft type and configures itself for either 
an ARINC 704 or 738 installation. An adaptor tray 
allows FLAGSHIPS’s 4 MCU ADIRU to fit directly into a 
10 MCU rack without system or rack modification. 

FLAGSHIP integrates navigational functions and 
offers reductions in size, weight and power by eliminat- 
ing the need for external air data computers and their 
interconnections. This also leads to savings in spares 
and maintenance and yields significant increases in 
reliability. 

The GPS-IRS integration is an ideal combination 
because the two functions are highly complementary. 
The self-contained IRS contributes to GPS dynamic 
performance by facilitating satellite acquisition and 
tracking. The GPS in turn supplies ultra-precise pos- 
ition and velocity to the IRS, whose inertially derived 
position and velocity accuracies degrade with time. The 
GPS also makes possible inertial alignment during taxi 
or flight and furnishes long-term correction data which 
is used to calibrate the IRS inertial sensors. 

The FLAGSHIP system consists of the LTN-101 Air 
Data Inertial Reference Unit (ADIRU), Sextant Avio- 
nique Air Data Module (ADM), Global Positioning Sys- 
tem Sensor Unit (GPSSU), Mode Select Unit (MSU) and 
Control Display Unit (CDU). The ADIRU contains the 
inertial instrument package and performs all system 
computations with the exception of GPS sensor calcu- 
lations. Critical air data and inertial reference functions 
are hardware partitioned to facilitate fault containment. 
The four-mode laser gyro requires no dithering and is 
free of conventional ring laser gyro lock-in and other 
dithering associated errors. The Litton A-4 acceler- 
ometer triad completes the sensor package. Surface 
mount devices and ASIC contribute to an ADIRU 60 per 
cent smaller than other ARINC 738 systems. Designed 
for a variety of environments, the ADIRU will operate up 
to 18 hours without cooling air. 

The ADMs interface air data sensors with the ADIRU. 
Using an aneroid capsule and resonating quartz blade 
sensor, the ADM converts static and dynamic pressure 
into electrical signals. These signals are temperature 
corrected, converted to ARINC 429 format and 
transmitted to the ADIRU on a digital databus. 

The stand-alone GPSSU is a third-generation Litton 
design. The eight-channel continuous tracking receiver 
features enhanced integrity monitoring and rapid time 
to first fix. GPS usability is maximised by early acqui- 
sition of low-elevation satellites and minimal loss of sat- 
ellite reception during aircraft manoeuvres. GPS 
outputs of position, velocity, time and raw satellite data 
are supplied to the ADIRU and other avionics. Both 
ARINC 743 configurations are offered: a 2 MCU avionic 
bay-located unit using an antenna with an internal 
preamplifier or a remote GPS sensor designed for 
installation near a passive antenna. 

The MSU is a switching device used to apply power, 
annunciate system operating modes and indicate when 
the system is running on battery power. 

The optional CDU, offered as a flight management 
computer back-up, provides a keyboard for initialisa- 
tion data and a data display for auxiliary readout. Rotary 
switches select individual system modes. Push-buttons 
and annunciators allow inertial and air data output data- 
buses to be turned off by the operator and indicate 
faults. 

Detailed module BIT history is stored on each mod- 
ule. This includes the identity of the aircraft, ADIRU and 
other modules and LRUs in the system. System BIT his- 
tory is stored on the computer module, along with its 
own history. If this module is replaced, system history is 
transferred to the new module. 


Specifications 
Dimensions: 

(ADIRU) 4 MCU 

(GPSSU) (rack mount) 2 MCU 
(remote) 64 x 216 x 241 mm 
(ADM) 145 x 97 x 53 mm 
(MSU) 89 x 146 x 76 mm 
(CDU) 171 x 146 x 152 mm 
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Weight: 
(ADIRU) 12.3 kg 
(GPSSU) 3.6 kg 
(ADM) 2.4 kg 
(MSU) 2.7 kg 
(CDU) 10 kg 


Status 

Selected by 13 airlines for some 130 aircraft, including 
Airbus A321, A330 and A340 and Canadair RJ85 and 
RJ100 aircraft. Also selected for the Ilyushin |I-96M, 
Tu-204-200, Saab 2000, CC604, C-130 and An-28. 


Contractor 
Litton Aero Products. 


LTN-211 Omega/VLF System 


In 1979 the FAA certificated the Litton LTN-211 Omega 
system in dual installation form as meeting all require- 
ments for sole navigation aid over the North Atlantic on 
Olympic Airways’ Boeing 707s, Icelandair’s Boeing 
727s and the McDonnell Douglas DC-8s of Airlift Inter- 
national and Inter-Continental Airways. Previously 
Omega had been authorised only in conjunction with 
other navigation systems, for example, Doppler. 

The LTN-211 airborne equipment, in conjunction 
with the Omega worldwide network of very low fre- 
quency stations or the US Navy’s chain of VLF transmit- 
ters, provides a limited error display of guidance 
information for long-range great circle navigation. It is 
programmed to adopt, under certain circumstances, a 
back-up dead-reckoning mode of operation based on 
available aircraft velocity and heading. Switchover to 
the dead-reckoning mode is accomplished automati- 
cally when the number and quality of signals received 
falls below the requirement needed for acceptable 
position tracking and navigation. 

When the initial position, time and date have been 
entered, the system automatically chooses the stations 
to be used on the basis of measured signal/noise ratios 
of the transmissions being received at the time. This 
method yields the best position accuracy since it con- 
siders both the quality of the stations selected as well as 
their propagation stability, and uses those stations least 
likely to be affected by diurnal signal changes. The 
basic LTN-211 uses signals of the three standard 
Omega frequencies, 10.2, 11.33, and 13.6 kHz. Cap- 
ability to process the fourth Omega frequency, 
11.05 kHz, is an available option. In the Omega/VLF 
system, this fourth frequency is used in conjunction 
with a VLF converter to process signals from the US 
Navy transmitters. 

The system comprises three units: receiver/ 
processor, control/display and antenna coupler. 


Specifications 

Dimensions: 

(receiver/processor) 191 x 194 x 498 mm 
(control/display unit) 146 x 114 x 158 mm 

(antenna) 457 x 105 x 45 mm 

Weight: 

(receiver/processor) 11.8 kg 

(control/display unit) 1.72 kg 

(antenna) 3.63 kg 

Power: 87 W total 

Number of waypoints: 9 

Inputs: signals from all 8 Omega stations and the US 
Navy VLF chain in ARINC 599 format plus true airspeed 
input for computation of windspeed and direction 
Computer: TMS 9900 second-generation micropro- 
cessor, with 16 bits a word, and directly addressing 


445 


24,576 words of ultraviolet reprogrammable read-only 
memory 

Outputs: groundspeed, track, heading, drift angle, 
cross-track, track angle error, present position in lati- 
tude/longitude, waypoints, distance and time to go, 
wind, desired track, station status and signal quality, 
GMT, date, self-test and malfunction codes. All outputs 
are to ARINC standard. Digital outputs, autopilot com- 
mand steering signals and synchro outputs to the 
horizontal situation indicator can be provided 

Failure detection: C9000 computer/processor has 
extensive BIT facilities within itself, as well as controll- 
ing the BIT section of the LTN-211 system. Probability 
of the BIT system detecting a fault anywhere in the 
navigation system is more than 99 per cent. 


Status 

In production. LTN-211 equipment has been installed 
aboard Boeing 707, 727, 737, 747, McDonnell Douglas 
DC-8, DC-10, Gulfstream Il, Ill, Lockheed C-130, P-3, 
L-1011, Jetstar, Dassault Falcon, British Aerospace 
HS-125, Cessna Citation and Fokker 27 aircraft. 

The LTN-211 and LTN-72 INS form a part of the AN/ 
ARN-99 Omega navigation system developed by North- 
rop Grumman for US Navy P-3C aircraft and CH-53D/E 
and RH-53D helicopters. For these and other non- 
airborne applications, over 150 ARN-99s have been 
produced. 


Contractor 
Litton Aero Products. 


LTN-311 Omega/VLF/GPS 
System 


The LTN-311 is a pin-for-pin replacement unit for the 
LTN-211 Omega system. It provides over 300 way- 
points and adapts to special user software. 

The compact control/display unit provides an active 
display screen 15 in (881 mm) high formatted into 8 
lines of 16 LED characters. The display incorporates an 
alphanumeric keyboard, four soft keys and a full menu- 
driven scenario. The top line of the screen displays the 
page function and the bottom line the soft key legends. 
Red LEDs may be substituted for marine applications. 
The enhanced colour and user-friendly menu-driven 
scenario combine with the other features of the CDU to 
lessen operator workload and the possibility of oper- 
ator error. The CDU is self-leading, needing no pilot’s 
guide to operate the system. 

The LTN-311 Receiver Processor Unit (RPU) is an 
advanced development based on Litton’s extensive 
Omega design experience. The power supply is an 
AC/DC non-interruptible power supply module; the 
computer and memory are combined on a single card 
which fulfils both the memory and processing roles. 
The RPU has a spare card slot which can incorporate 
the Litton single card Micro Nav GPS. The Micro Nav 
provides increased navigation capability as well as 
dual-system operation at minimal cost. The RPU can 
communicate with ACARS via an ARINC 429 port. 
Alternatively, this port could be used for access to a 
databank or to a recording device. 

A significant feature of the LTN-311 is the incorpor- 
ation of extensive BITE. The alphanumeric LED CDU 
allows plain language reporting of all detected malfunc- 
tions along with recommended maintenance codes. All 
multibox radio-based products of the past have had 
major non-verified removal problems. The LTN-311 
communicates with the pilot and maintenance engin- 
eer in English to break through this barrier. This 
improved BITE system is designed to maximise the 


The control/display unit, receiver and aerial for the Litton LTN-311 Omega/VLF system 
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MTBR/MTBF ratio, minimise spares requirements, 
increase line maintenance efficiency and reduce 
training requirements. 


Status 
In production. Early in 1987 the Peruvian Air Force 
ordered five LTN-311 systems for installation in Anto- 
nov An-32 aircraft. In September 1988 the Civil Aviation 
Administration of China chose the LTN-311 for the 
China Eastern Airlines fleet of MD-80 and MD-82 
aircraft. 

American Airlines is the major LTN-311 user with 
over 600 systems on MD-80 and DC-10 aircraft. 


Contractor 
Litton Aero Products. 


LTN-450 Navigation Management 
System 


The LTN-450 is a full capability navigation management 
system which incorporates a powerful navigation com- 
puter, GPS receiver and control/display functions in 
one compact, lightweight, low-cost unit. 

The LTN-450 features an active matrix LCD flat-panel 
display which provides a large eight line by fourteen 
character display. The full alpha and numeric key- 
boards, along with ten function keys, provide easy, 
quick and efficient data entry and display control. Data 
displayed on the LTN-450 is organised in selectable dis- 
play pages under ten functions: Data, FPL, Nav, Vnav, 
DTO, Fuel, List, Menu, MSG and Hold. Within each 
function, pages are placed sequentially in order of use- 
fulness or priority. The Menu and List functions both 
augment the user-friendly operation and increase data 
input accuracy. 

The fully integrated LTN-450 navigation manage- 
ment system provides the pilot with centralised control 
of the aircraft navigation sensors, computer-based 
flight planning using an extensive navigation database, 
lateral and vertical navigation, three-dimensional 
approach mode and fuel management. 

The navigation database is contained on a flash 
memory card which inserts into a slot in the faceplate. 
The Jeppesen database card can hold up to 80,000 
waypoints and nav aids and includes airports, VORs, 
DMEs, VOR/DMEs, ILS, VORTacs, NDBs, as well as en 
route and terminal waypoints. In addition to the flash 
card navigation database, internal memory capacity 
exists for extensive user-defined data. Up to 200 routes 
with up to 98 waypoints in a single route for a total of up 
to 3,000 waypoints, 100 user-defined locations or way- 
points, 100 approaches and 25 temporary radar 
waypoints can be included. 

The LTN-450’s internal multichannel GPS receiver 
continuously processes pseudo-range and range rate 
measurements from four or more satellites. The navi- 
gation solution includes three-dimensional position and 
velocity, time and status. in degraded constellation geo- 
metrics, the GPS receiver will continue to provide two- 
dimensional navigation using measurements from 
three satellites, along with pressure altitude. 

In addition to the internal GPS receiver, the LTN-450 
has the capability to use up to three external long-range 
navigation sensors, a scanning DME and, during 
approaches, VOR to determine aircraft position. The 
type and number of sensors can be tailored to optimise 
specific operational requirements, from combinations 
of GPS, inertial, Loran C and Omega/VLF sensors. In 
addition to these inputs, the system receives true air- 
speed and altitude from the air data computer, heading 
from selectable sources and fuel flow information. A 
best computed position is derived using a Kalman fil- 
tering technique. This is used for navigating the aircraft 
along the programmed flight plan and defined 
approaches. Course to waypoint, wind velocity and 
groundspeed are all computed and displayed. 

The LTN-450 provides desired track, bearing, cross- 
track, lateral deviation and related data to the flight 
guidance system for mechanical HSI and EFIS displays. 
Roll steering command is output to the autopilot or 
flight director system and bank angles are scaled 
commensurate with altitude. 

The LTN-450 accepts two fuel flow sensor inputs 
and/or manual entries integrating real-time fuel man- 
agement information with the navigation functions. Dur- 
ing flight, it automatically updates the figures for the 
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fuel on board and gross weight, and provides continu- 
ous estimates of the fuel requirements for the 
programmed flight plan based on fuel flow, true 
airspeed and groundspeed. Specific range is pre- 
sented in both air and ground n miles/Ib. 

The vertical navigation function allows a desired verti- 
cal flight profile to be defined. Multiple VNav waypoints 
are available and are automatically prefilled with those 
on the flight plan. The LTN-450 computes and displays 
aircraft deviation from the programmed descent profile. 

The LTN-450’s three-dimensional approach mode 
provides both lateral and vertical guidance while flying 
non-precision approaches. Guidance can be generated 
for VOR, VOR/DME and RNav approaches. Flight direc- 
tor/autopilot coupling is available, complete with scal- 
ing, sensitivity and displays similar to an ILS DME 
approach. 


Specifications 

Dimensions: 114.3 x 146 x 241 mm 
Weight: 2.9 kg 

Power supply: 19-32 V DC, 35 W (max) 
26 V AC, 400 Hz 


Contractor 
Litton Aero Products. 


LTN-2001 Global Positioning 
System 


The LTN-2001 C/A code GPS provides continuous 
worldwide precision three-dimensional navigation data 
and offers a means to upgrade and enhance the per- 
formance of ARINC 561, 599, 704 and 738 navigation 
systems. The eight-channel continuous tracking receiver 
is a mature third-generation Litton design. It maximises 
GPS usability and features advanced integrity monitor- 
ing to deliver performance superior both to sequencing 
type receivers and those with fewer channels. 

The system tracks low-elevation satellites as they rise 
above the horizon and continues to track them until 
they disappear, minimises loss of satellite reception 
during aircraft manoeuvres, exceeds the ARINC 743 
external interference specification and resists multi- 
path reception caused by terrain features and aircraft 
surfaces. The LTN-2001 integrates with upgradeable 
navigation systems and provides in-flight alignment, 
continuous sensor calibration and error bounding 
capability for inertial navigation systems, plus GPS 
positional accuracy and worldwide capability. 

The LTN-2001 provides GPS outputs of position, vel- 
ocity, altitude, time, pseudo range and delta range to 
inertial navigation systems, flight management sys- 
tems, smart CDUs and other avionics via ARINC 429 
high- and low-speed databuses. An RS-422 serial out- 
put is available as an option. Both ARINC 7483 configur- 
ations are available: a 2 MCU avionic bay-located unit 
and antenna with internal preamplifier or a remote sen- 
sor unit designed for installation within 10 ft of a passive 
antenna. 


Specifications 

Dimensions: 

(rack) 2 MCU 

(remote) 63.3 x 215.9 x 241.3 mm 


Weight: 3.63 kg 

Power: 15 W 

Accuracy (2 DRMS): 100 m 
Antenna: active or passive conformal 
Reliability: 

(receiver) 40,000 h MTBF 

(antenna) 100,000 h MTBF 


Contractor 
Litton Aero Products. 


LTR-81-01 and LTR-81-02 Attitude 
and Heading Reference Systems 


The LTR-81-01 is an advanced design LTR-81 AHRS 
providing the full set of ARINC 705 digital outputs plus a 
complete set of analogue outputs capable of interfac- 
ing with analogue aircraft systems. Greater accuracy, 
higher reliability and a significant weight reduction are 
achieved without the need for vertical, directional or 
rate gyros, body-mounted accelerometers and com- 
pass couplers. The LTR-81-01 and LTR-81-02 are ident- 
ical, except that the LTR-81-01 has two additional 
analogue output cards. ' 

The LTR-81-01/02 accepts inputs from the magnetic 
compass, air data computer and VOR/DME. The sys- 
tem outputs consist of attitude, heading, groundspeed, 
vertical speed, drift angle, flight path angle and linear 
accelerations and angular rates. The LTR-81-01/02 
mechanisation ensures no degradation of accuracy 
during aircraft manoeuvres. Two advanced K-273 two- 
degree-of-freedom tuned rotor gyroscopes are incor- 
porated in the design. Three high-accuracy acceler- 
ometers complete the inertial instruments. 

The LTR-81-01/02 computer module dual-processor 
mechanisation which has been implemented in the 
system offers numerous advantages including fewer 
components, improved monitoring, lower power 
consumption and commercially available support 
hardware and test equipment. 

The LTR-81-01/02 features modular construction, 
permitting ready access, and simple removal for ease 
of maintenance. Single layer printed circuit plug-in 
modules permit simpler repair and result in reduced 
repair time. BITE technology has been implemented, 
including redundant comparison checks of all gyro 
loops. 

The system will continue to perform accurately after 
brief power interruptions and is not adversely affected 
during absence of air data or VOR/DME inputs for 
periods of several minutes. 

The LTR-81-01 has been certified as a critical system 
in accordance with FAR 25.1309 and its software is 
certified to RTCA DO-178. 

Designed with future growth as a primary consider- 
ation, the system is capable of interfacing with all ana- 
logue and digital equipment envisioned to the turn of 
the century, including GPS. 


Specifications 
Dimensions: 8 MCU 
Weight: 

(LTR-81-01) 13.15 kg 
(LTR-81-02) 10.89 kg 
Power supply: 115 V AC, 400 Hz, single phase 
(LTR-81-01) 100 W 
(LTR-81-02) 85 W 
Alignment time: 45 s 
Accuracy (95%): 

(heading) 2° 

(pitch and roll) 0.5° 
(groundspeed) 8 kts 

(flight path angle) 1° 

(body rates) 0.1°/s or 1% 
(body accelerations) 0.01 g 
Reliability: >7,000 h MTBF 


Status 

Selected by over 50 airlines with over 2,000 units 
delivered. Applications include the Airbus A300, 
McDonnell Douglas MD-82, MD-83, MD-87 and MD-88, 
Fokker 50 and 100, British Aerospace ATP and 
business jets and helicopters. : 


Contractor 
Litton Aero Products. 


AN/ASN-130A (LN-38A) Carrier 
Aircraft Inertial Navigation System 


The AN/ASA-130A, designated LN-38A by Litton, is a 
complete system contained within a single weapons 
replaceable assembly, the principal elements being a 
P-1000C platform, G-1200 gyros, A-1000 acceler- 
ometers and LC-4516C digital computer. The P-1000C 
provides attitude, heading and velocity information, 
while the LC-4516C computer is a 16-bit general 
purpose device with 30k memory operating at 
238 Kops. It has a 10 MHz serial digital databus in MIL- 
STD-1553 format and synchro, analogue and discrete 
signal input/output capabilities. 


Specifications 

Dimensions: 427 x 287 x 190 mm 
Weight: 15.9 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 
(start) 800 W 

(run) 185 W 

Accuracy: 1 n miles/h CEP 

Reliability: 1,950 h predicted MTBF 


Status 

No longer in production. About 2,000 of these systems 
have been produced. The system is used on US Navy 
and US Marine Corps AV-8B, A-6, EA-6B, F/A-18A and 
F-14D aircraft. Also in service in Australia, Canada and 
Spain in the F/A-18 and in the UK in the Harrier GR. 
Mk 7. 


Contractor 
Litton Guidance & Control Systems. 


AN/ASN-139 (LN-92) Carrier 
Aircraft Inertial Navigation System 


The Litton LN-92 is being produced as the US Navy AN/ 
ASN-139 Carrier Aircraft Inertial Navigation System 
(CAINS Il) ring laser gyro INS as a form, fit and function 
replacement for the AN/ASN-130A. It is designed for 
operation by high-performance carrier-based aircraft. 
The accuracy specifications are better than 1 n mile/h 
CEP and 3 ft/s velocity with a 4-minute reaction time. 

The gyro in the LN-92 is the Litton LG-9028 28 cm 
ring laser gyro used in conjunction with the A-4 acceler- 
ometer triad. This system incorporates MIL-STD-1750 
processors for navigation and signal data processing. 
The reliability of the unit permits the Navy to employ a 
two-level maintenance concept. 


Specifications 

Dimensions: 427 x 287 x 190 mm 
Weight: 21.46 kg 

Reliability: 3,992 h MTBF 


Status 

In production and in service with US Navy F/A-18, 
F-14D, EA-6B and AV-8B aircraft. The system has been 
selected by Finland, Kuwait, Malaysia and Switzerland 
for the F/A-18 and has been flight-tested in the Royal Air 
Force Harrier GR. Mk 7. 


Contractor 
Litton Guidance & Control Systems. 


AN/ASN-141 (LN-39) Inertial 
Navigation Unit 


The AN/ASN-141, designated LN-39 by Litton, is the 
sensing and data processing device that has been 
chosen by the US Air Force as the basis for the stan- 
dard inertial navigation system on the Fairchild A-10, 
the Lockheed F-16 and the FB-111. 


The Litton AN/ASN-139 INS is installed in the Northrop Grumman F-14D 
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The unit contains a P-1000 platform, stabilised by two 
G-1200 gyros and mounting three A-1000 
accelerometers, and an LC-4516C general purpose 
computer. 

Particular emphasis has been placed on reliability. 
This is accomplished partly by the use of large/ 
medium-scale integrated circuits and hybrid compo- 
nents, allowing a significant parts count reduction. 


Specifications 

Dimensions: 

(inertial navigation unit) 191 «x 193 x 460 mm 
(control/display unit) 146 x 152 x 185 mm 

Weight: 

(inertial navigation unit) 17.36 kg 

(control/display unit) 3.73 kg 

Power: 

(starting) 550 W 

(running) 180 W 

Accuracy (position, velocity): 

(gyrocompass) 0.8 n mile/h CEP, 2.5 ft/s 

(stored heading) 3 n miles/h CEP, 3 ft/s 

Align time: 

(gyrocompass) 8 min at 21°C 

(stored heading) 1.5 min at 21°C 

LC-4516C computer: 16-bit single or 32-bit double pre- 
cision, 65,536 words, semiconductor RAM/ROM or 
EPROM 24 k words total 

Reliability: 740 h MTBF specified goal over full military 
environment 


Status 

In service in US Air Force Fairchild A-10, Lockheed F-16 
and the FB-111 aircraft. The system is also in service in 
the Brazilian/Italian AMX, Japan Air Self-Defence Force 
F-4EJ, Thai Air Force F-4 and F-16s in Bahrain, Egypt, 
Korea and Turkey. Over 3,000 AN/ASN-141s have been 
ordered. 


Contractor 
Litton Guidance & Control Systems. 


AN/ASN-142/143/145 (LR-80) 
Strapdown Attitude and Heading 
Reference System 


The AN/ASN-142/143/145, designated LR-80 by 
Litton, was developed as a flexible system to meet the 
growing operational requirement for an all-attitude 
dynamically accurate attitude reference for air, land 
and sea applications. It is a lightweight self-contained 
LRU that provides heading, pitch and roll and angular 
rate reference information for a wide variety of military 
applications including cockpit display, sensor stabilis- 
ation, fire control and autopilot reference. 

The equipment senses vehicle angular rates and 
translational accelerations by means of two Litton G-7 
gyroscopes and three Litton A-4 accelerometers. 


Specifications 

Dimensions: 194 x 192 x 259 mm 
Weight: 8.1 kg 

Power supply: 28 V DC, 60 W nominal 
115 V AC, 60 W (620 W warm-up) 
Accuracy: 

(heading) 0.5° RMS 

(pitch and roll) <0.25° RMS 

(angular rate) 0.25°/s RMS 


Status 

In production. Over 1,000 systems have been delivered 
to several programmes for US and overseas services, 
primarily for the McDonnell Douglas AH-64 Apache, 
Bell OH-58D Kiowa Warrior and Sikorsky UH-60. 
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Contractor 
Litton Guidance & Control Systems. 


CN-1655/ASN (LN-94) Ring Laser 
Gyro INU 


The CN-1655/ASN, designated LN-94 by Litton, is a 
variant of the LN-93 (see next item) developed as a ring 
laser gyro form, fit and function replacement for the Lit- 
ton LN-31 conventional gyro INS previously fitted in the 
F-15. The system uses the same inertial assembly and 
most of the electronic circuits of the LN-93, but is pack- 
aged in the LN-31 chassis and has input/output 
Circuitry that is specific to the F-15. 


Status 

Orders have been placed for retrofit into all US Air 
Force F-15A, B, C and D aircraft, as well as for Israel and 
Japan. The LN-94 is also qualified for the F-15E. 


Contractor 
Litton Guidance & Control Systems. 


CN-1656/ASN (LN-93) US Air 
Force Standard Ring Laser Gyro 
INU 


The CN-1656/ASN, designated LN-93 by Litton, is the 
US Air Force standard ring laser gyro INU. This unit is 
now in production, employing 28 cm path length ring 
laser gyros. Following a contract awarded in 1985, units 
have been fitted to the Lockheed C-130, McDonnell 
Douglas RF-4C, General Dynamics F-111, Lockheed 
F-16, LTV A-7, Boeing MH-47, Sikorsky MH-53 and 
MH-60 and BAe Hawk. It has been selected by 30 
customers in 17 countries. 

The LN-93G is form, fit and functionally interchange- 
able with the LN-39 and LN-93 standard INUs, as well as 
any other systems that are in compliance with SNU-84-1 
used in numerous types of US and foreign tactical air- 
craft. The LN-93G ring laser gyro INU/GPS is in a single 
box which contains the US Air Force standard navi- 
gation unit integrated with a Collins militarised six- 
channel P code GPS receiver module. 


Specifications 
Dimensions: 521 x 204 x 193 mm 
Weight: 22 kg 


Status 

In production. Some 190 systems have been ordered 
for Royal Netherlands Air Force F-16s. The LN-93G is in 
development and a large number of units has been 
ordered for US fighter aircraft. 


Contractor 
Litton Guidance & Control Systems. 


GPS Guidance Package 


The GPS Guidance Package (GGP) is an ARPA spon- 
sored programme to develop a family of low-cost, 
modular, miniature GPS-based guidance systems that 
can easily be configured to support a broad spectrum 
of US military platforms. The GGP wil consist of the 
Litton Miniature Inertial Measurement Unit (MIMU) and 
the Collins Miniature GPS Receiver (MGR). 

The GGP is currently in Phase 1, which will develop 
two brassboard units for field test. In Phase 2, the GGP 
will be enhanced to improve performance and flight 
management. The aim will also be to reduce weight and 
size. 

It is planned that the GGP will become the standard 
in inertial navigation. 


Specifications 

Dimensions: <1,630 cm* 

Weight: 3.19 kg 

Accuracy: <10 m SEP with GPS 

Output: position, velocity, attitude, heading, angular 
rate and acceleration 


Status 
In development. 


Contractor 
Litton Guidance & Control Systems. 
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The LN-100 has been selected for the AH-64D Longbow Apache, RAH-66 Comanche and F-22 advanced 


tactical fighter 


LN-100 Advanced Navigation 
System 


In October 1989, Litton was awarded a contract 
to develop a low-cost inertial system featuring low 
power, weight and volume. The LN-100 employs non- 
dithered Litton zero-lock laser gyro and A-4 acceler- 
ometer instrument technologies, together with a 22- 
state Kalman filter which integrates Doppler velocity 
and GPS position and velocity inputs, to serve as a 
dual-flight control reference and high-accuracy navi- 
gation system for the AH-64D Longbow Apache 
programme. 


1995 


In April 1991 the LN-100 INU was selected by Boeing 
to provide the Navigation Quality Inertial Sensor (NQIS) 
for the RAH-66 Comanche helicopter inertial navigation 
system. The LN-100 has also been chosen as the iner- 
tial reference system for the Lockheed/Boeing F-22 
advanced tactical fighter. 


Specifications 

Dimensions: 241.3 x 177.8 x 177.8 mm 
Weight: 8.6 kg 

Power supply: 28 V DC, 25 W 
Accuracy: 0.8 n mile/h 

Reliability: 5,000 h MTBF 


Status 

Under development for the AH-64D Longbow Apache 
and RAH-66 Comanche helicopters and the F-22 
advanced tactical fighter. 


Contractor 
Litton Guidance & Control Systems. 


LN-200 Inertial Measurement Unit 


The LN-200 is a three-axis strapdown inertial measure- 
ment unit designed for tactical missile and unmanned 
vehicle guidance, flight control and sensor stabilisation 
applications. It is very small and light and employs fibre 
optic gyros and silicon chip accelerometers for extreme 
ruggedness and high reliability. 

A version of the LTN-200, identified as the LN-201, 
has been selected as the flight control quality inertial 
system for the US Army Boeing/Sikorsky RAH-66 
Comanche helicopter. 

Litton, teamed with Collins, has a contract with 
the US Advanced Research Projects Agency for an 
integrated inertial/GPS system. The system, known as 
GPS Guidance Package (see earlier item) and ident- 
ified as the LN-250, has a goal of a navigation grade 
inertial system with full GPS capability in a 0.0016 m? 
package. 


Status 
In development. 


Contractor 
Litton Guidance & Control Systems. 


Low-Altitude Safety and Targeting 
Enhancement 


The Low-Altitude Safety and Targeting Enhancement 
(LASTE) system for the Fairchild A-10 improves flight 
safety, survivability and lethality. Increased flight safety 
is achieved through the Ground Collision Avoidance 
System (GCAS) and Low-Altitude AutoPilot (LAAP). 
Survivability and lethality are improved through a blend 
of enhancements to bombing, air-to-ground gunnery 
and air-to-air gunnery. 

GCAS provides both aural and visual warnings in 
potential ground collision situations. The two types of 
warning are a hard warning when radar altitude is less 
than 90 ft and a predictive warning when a minimum 
safe altitude will be penetrated as a consequence of 
continuing the present flight path. 

LAAP provides a path hold mode, an altitude/head- 
ing hold mode and an altitude hold mode. This reduces 
pilot workload and thus fatigue, particularly during 
long-range missions or periods of low-altitude 
operation. 

Bombing and gunnery are improved by the inte- 
grated flight and fire control system called the Precision 


Attitude Control Augmentation/Improved  Air-to- 
Ground Sight System (PACA/IAGSS). 

Air-to-ground gunnery achieves greater accuracy 
due to a Continuously Computed Impact Point (CCIP) 
which computes fire control estimates based on ballis- 
tics, range, inertial velocity, angle of attack, sidestlip, 
wind and bank angle for firing ranges out to 12,000 ft. 

Precision Attitude Control (PAC) provides accurate 
gun aiming during the long firing bursts that are necess- 
ary to achieve the required hit density. PAC also 
removes the disturbing effects of wind gusts on gun 
aim. 

CCIP for bombing is supplemented with a Projected 
Bomb Impact Line (PBIL) to provide the pilot with pre- 
cision control of his flight path in a curvilinear approach 
and an accurate bomb release in a banked turn. This 
permits much greater flexibility in the approach to a tar- 
get and minimises the time to deliver a bomb accu- 


rately, while the manoeuvre complicates the prediction - 


problem for defensive fire control systems. 

An air-to-air gunsight provides a defensive capability 
for the A-10. The excellent ballistics of the GAU-8 
and the large overnose vision of the A-10, when com- 
bined with an effective gunsight, provide a formidable 


capability against armed helicopters. An especially 
important feature of the sight is the firing evaluation dis- 
play system which is used to evaluate simulated shots 
against manned aircraft in realistic training exercises. 

This system uses a computer originally designed for 
flight control applications expanded to include GCAS 
and weapon delivery algorithms and a display symbol 
generator. A coupling to the existing stability augmen- 
tation system helps to achieve precision control during 
gunfire as well as autopilot control. 


Specifications 

Dimensions: 

(computer) 177.8 x 359.7 x 144.8 mm 
Weight: 

(computer) 9.19 kg 


Status 
In service in the Fairchild A-10. 


Contractor 
Lockheed Martin Control Systems. 


UPDATED 


CNS-12 Integrated 
Communication/GPS Navigation 
System 


The Magellan CNS-12 features a WAAS-capable 12- 
channel GPS receiver with Receiver Autonomous Integ- 
rity Monitoring (RAIM), an optional D8PSK receiver 
card for differential GPS and aircraft navigation tech- 
nology to meet the ICAO VDL requirements. The GPS, 
together with the ARINC VHF Aircraft Communications 
Addressing and Reporting System (ACARS) two-way 
datalink, provides timely and accurate Automatic 
Dependent Surveillance (ADS) position reports from 
any aircraft via the ACARS network. 

The CNS-12 offers a wealth of information to the pilot 
and employs a PCMCIA card capable of storing infor- 
mation on nearly 21,000 airports, navaids and way- 
points. The Jeppesen database card contains detailed 
information on airports, VORs, DMEs, ILS/DMEs, VOR- 
Tacs, Tacans and NDBs, as well as en route and ter- 
minal intersections. GPS overlay approaches, SIDs and 
STARs are included on the expandable database card. 
Additionally, a pilot-defined waypoint database stored 
in RAM can accommodate up to 500 waypoints. The 
information is used to create up to 50 flight plans with 


up to 40 waypoints in each. User flight plans and way- 
points can be stored on a programmed PCMCIA card. 
The active flight plan and stored waypoints can be 
selected from the internal database, user datacard or 
Jeppesen NavData card and displayed in a variety of 
ways. En route, approach and vertical navigation is 
displayed on the CNS-12 display. 

A second, dedicated D8PSK VHF receiver for differ- 
ential GPS precision approach information is optional. 
The receive only module will make precision differential 
GPS approaches possible as the ground infrastructure 
becomes available. 

The CNS-12 enables two-way communication for 
sending and receiving clearances, text messages, sys- 
tem essential messages, weather reports, Out/Off/ 
On/In (OOO!) reports, engine data and other oper- 
ational messages over the GLOBALink/CNS network. It 
also automates predeparture clearance and delivery of 
flight papers. The CNS-12 communications element 
relays digital Automatic Terminal Information Services 
(ATIS) arrival and departure messages for any airport 
during flight. 

The two-way VHF datalink complies with ARINC 
745-2 for ADS. The CNS-12 will automatically transmit 
data derived from its integrated GPS to air traffic 


The Magellan CNS-12 


integrated communi- 
cations, navigation and surveillance transceiver 
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service centres, providing surveillance beyond the 
radar horizon. 


Specifications 

Dimensions: 146 x 107.9 x 203.2 mm 
Weight: 3.08 kg 

Power supply: 14 or 28 V DC, 7 A (max) 


Magellan’s EC-10X Cartographic GPS Navigator 


Temperature range: —15 to +55°C 
Altitude: up to 15,000 ft 
Frequency: 108-136.975 MHz 
Accuracy: 

(position) 15 m RMS 

(with DGPS) 8 m RMS 

(velocity) 0.1 kt (with DGPS) 

(time) UTC to nearest us 


Contractor 
Magellan Systems Corporation. 


UPDATED 


EC-10X Cartographic GPS 
Navigator 


The EC-10X is a portable-mountable 10-channel GPS 
receiver featuring a moving map and cartographic dis- 
play of airports, nav aids, special use airspace and ter- 
rain features, including cities, roads, waterways, 
railroads, state boundaries and more. The user can cre- 
ate and store 100 waypoints and 10 reversible-editable 
flight plans of 20 legs each. Information can be 
accessed graphically or alphanumerically. A large 640 
x 480 pixel, high-resolution display shows Jeppesen 
database information and terrain cartography. Alpha or 
nearest search functions, ‘direct-to’, E6B calculations, 
track history and other features are included. Available 
with or without 10-channel all-in-view GPS receiver. 
Uses C-map aviation cartridges. 


Specifications 

Dimensions: 239 x 152 x 38 mm 
Weight: 0.9 kg 

Power supply: 10-35 V DC 
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Status 
In production. 


Contractor 
Magellan Systems Corporation. 


NEW ENTRY 


Nav 1000M5 GPS Receiver 


The portable Nav 1000M5 GPS receiver is suitable 
for use in the air, on land and at sea. It features one- 
second updates of position, navigation and velocity, a 
position-averaging function which ensures an accuracy 
of 15m RMS, a multileg route key and an RS-232 inter- 
face for synchronising receivers with mission 
information. 

The receiver integrates gallium arsenide and MMIC 
technology, resulting in a small lightweight unit. A 
remote antenna, combined with the receiver’s quick- 
release bracket mount, facilitates use in helicopters 
and land vehicles. A unit-to-unit datalink provides 
instant downloading of mission information from one 
receiver to another. 


Specifications 

Dimensions: 

(receiver) 215 x 90 x 50 mm 

(external antenna) 90 x 90 mm 
Weight: 0.85 kg (including batteries) 
Power supply: 6 AA alkaline batteries 
12 and 20-40 V DC adaptor optional 
115, 220 and 240 V AC adaptor optional 
Temperature range: —20 to +70°C 
Altitude: —1,000 to 59,000 ft 
Maximum velocity: 870 kts 
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Status 
In production. 


Contractor 
Magellan Systems Corporation. 


SkyNav 5000 GPS Receiver 


The SkyNav 5000 is a panel-mounted GPS receiver for 
long-range navigation. The unit stores up to 1,000 way- 
points and 20 reversible flight plans of up to 20 legs 
each. An internal Jeppesen database includes all pub- 
lic use airports in the world with runways greater than 
1,000 ft in length, as well as all NDBs and VORs. An 
optional front-loading expanded database card is avail- 
able which includes DMEs and _ intersections, in 
addition to more detailed information about the above. 
An enhanced serialiser and an altitude encoder are 
available as accessory items. Other features include 
custom comment pages, cross-track deviation indi- 
cator, direct-to and emergency search functions, flat 
patch antenna, two RS-232 ports and CDI/HSI/auto- 
pilot external annunciators. 


Specifications 

Dimensions: 158.7 x 50.8 x 215.9 mm 
Weight: 1.36 kg 

Power supply: 11-33 V DC 


Status 
In production. 


Contractor 
Magellan Systems Corporation. 


MX4200 GPS Receiver 


The MX4200 GPS receiver uses six parallel channels to 
provide continuous code and carrier tracking of signals 
from six satellites simultaneously. The unit provides lati- 
tude, longitude, altitude, groundspeed and course, pre- 
cise time and GPS satellite almanac and ephemeris 
data. 

The receiver uses carrier-aided smoothing to reduce 
pseudo range measurement noise, averages the 
effects of multipath signals and has an eight-state Kal- 
man filter that solves for three position co-ordinates, 
three velocity co-ordinates and clock and frequency 
offsets. 


Specifications 
Dimensions: 139.7 x 171.4 x 45.7 mm 
Weight: <0.9 kg 


Contractor 
Magnavox Electronic Systems Company. 


MX8000 Series Military GPS 
Receivers 


The MX8000 Series are single card, high-performance 
military GPS receivers designed for embedded 


applications. The MX8100 provides six parallel continu- 
ous tracking, switchable channels, each independently 
tracking code and carrier measurements for smooth 
navigation results, high accuracy and greater data avail- 
ability. Designed to the requirements of GPS-EGR-600, 
both hardware and software interfaces provide quick 
and easy mating to military inertial instruments so that 
initial communication is quickly established. 

MX8000 receivers feature a_ flexible modular 
architecture, intended for growth and adaptation 
to changing military requirements. High computer 
throughput, memory margins and software modularity 
allow new requirements to be added with minimum 
impact on the weapon. system. The _ field 
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reprogrammability feature allows mission software to 
be changed as required to meet specific tactical 
requirements. The receivers can be cold keyed using 
standard techniques. Receiver default condition is the 
Y-code, allowing direct P/Y code acquisition in time 
critical applications. 


NAVIGATION AND NAV/ATTACK/USA 


Specifications 

Dimensions: 149.4 x 148.6 x 16.5 mm 
Weight: 0.27 kg 

Power supply: 5 V DC, 7.5 W 
Accuracy: 

(position) 15 m SEP, 2-3 m with DGPS 


(velocity) 0.1 m/s 
(time) 100 ns 
Temperature range: —40 to +85°C 


Contractor 
Magnavox Electronic Systems Company. 


Mk 12D Nav/Com Receiver 


The Narco Mk 12D is a VHF communications/navi- 
gation radio system designed principally for light and 
general aviation aircraft. The communications section 
is a transmitter/receiver covering the VHF band from 
118 to 136.975 MHz and encompassing 760 channels. 
Two channels are preselectable, one for active and the 
other for standby use. Transmitter power output is 
nominally 8 W. 

The navigation section consists of a VOR/Loc 
receiver covering the VHF band from 108 to 
117.95 MHz providing 200 channels; again, two of 
these are preselectable for active and standby use. 

In each section, new frequencies may be entered 
into the standby mode at any time and transfer buttons 
are activated to exchange the selected frequency 
between active and standby positions. 

Navigation section output will drive compatible hori- 
zontal situation indicators, area navigation systems, 
VOR radio magnetic indicators or the system’s com- 
panion ID 824 VOR/Loc indicator. It will also drive the 
ID 825 VOR/ILS indicator and for full ILS capability a 
combined 40-channel glide slope receiver, covering the 
band 329.15 to 335.0 MHz, is available. 


Specifications 

Dimensions: 159 x 64 x 279 mm 
Weight: 

(nav/com with glide slope receiver) 2.0 kg 
(without glide slope receiver) 1.9 kg 
(mounting tray) 0.34 kg 


Status 
In production and service. 


Contractor 
Narco Avionics Inc. 
UPDATED 


Mk 12E Nav/Com Receiver 


The Mk 12E is a 760-channel communications receiver 
and 200-channel navigation receiver featuring 11 to 
32 V DC operation and a digital to/from display. 

On the left side the Mk 12E features a powerful 760- 
channel communications transceiver with crystal clear 
audio, automatic levelling, automatic squelch and a 
10 W amplifier. On the right the Mk 12E features a 200- 
channel navigation receiver that will drive HSIls, RNav 
systems, VOR RMls or the companion ID 824 or ID 825 
with glide slope indicator. The Mk 12E is also available 
with a built-in 40-channel glide slope receiver. 


Specifications 

Dimensions: 158.7 x 63.5 x 279.4 mm 
Weight: 

(with glide slope receiver) 2.45 kg 
(without glide slope receiver) 2.27 kg 
Frequency: 

(transmitter) 118-136.975 MHz 
(VOR/Loc receiver) 108-117.95 MHz 
(glide slope receiver) 329.15-335 MHz 


Status 
In production. 


Contractor 
Narco Avionics Inc. 


ADF 841 Automatic 
Direction-Finder 


The ADF 841 combines the functionability of frequency 
storage, transfer and timing with simple operation. It 
features frequency storage, frequency transfer, crystal 
clear audio, frequency memory, a gas discharge display 
and automatic dimming. Since both the mode and timer 
functions are selected through the same switch, pilot 
workload is minimised, especially in IFR conditions. 


The Narco ADF 841 automatic direction-finder 


Supplied with a combined loop sense antenna and 
indicator with rotatable azimuth card, the ADF 841 
employs coherent detection which both reduces 
interference and increases the reception range. 


Specifications 

Dimensions: 

(receiver) 158.7 x 38.1 x 279.4 mm 
(indicator) 82.5 x 82.5 x 14.8 mm 
(antenna) 152.4 x 292.1 x 10.2 mm 
Weight: 

(receiver with tray) 1.5 kg 

(indicator) 0.34 kg 

(antenna) 1.6 kg 

Power supply: 11-32 V DC, 1 A at 13.73 V 


Status 
In production. 


Contractor 
Narco Avionics Inc. 


DME 890 Distance-Measuring 
Equipment 


DME 890 distance-measuring equipment features 
instant lock on, remote channelling capability, high- 
visibility gas discharge displays, microprocessor-based 
electronics and automatic display dimming. It is RNav- 
compatible and has a two-frequency storage capability. 
Simultaneous display of distance, groundspeed and 
time to station are provided. 

A flexible unit, the DME 890 can be remotely chan- 
nelled by the Mk 12D and Mk 12E nav/com, Nav 824/ 
825 or other navigation receivers. The DME 890 is 
ideally suited for use with the Narco NS 801 RNav 
system. 
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Specifications 

Dimensions: 158.1 x 38.1 x 279.4 mm 

Weight: 1.7 kg 

Power supply: 11-32 V DC, 15 W 

Number of channels: 200 

Display range: 160 n miles in 0.1 n mile increments 
Accuracy: 

(range) +0.1 n mile 

(groundspeed) +3 kts 


Status 
In service. 


Contractor 
Narco Avionics Inc. 


UPDATED 


Escort II Nav/Com Receiver 


The Narco Escort Il nav/com receiver is a follow-on to 
the Escort-110 of the late 1960s. It is a digital radio com- 
bining 720 communications channels, 200 navigation 
channels and electronic course-deviation indicator. 
The totally solid-state Escort radio is compatible with 
both 14 and 28 V systems. Fitting the standard 3 in 
(76.2 mm) panel hole, the Escort Il is suitable as a sec- 
ondary system for IFR operation or as the primary 
system for VFR operation. 


Specifications 

Dimensions: 83 x 83 x 273 mm 
Weight: 1.4 kg 

Power supply: 

13.75 V, (receive) 0.5 A 

(transmit) 4.5 A 

27.5 V DC, (receive) 0.25 A 
(transmit) 4.5 A 

Frequency: 

(communications) 118-135.975 MHz 
(VOR/Loc receiver) 108-117.975 MHz 


Contractor 
Narco Avionics Inc. 


NCS 812 Nav/Com/DME System 


The NCS 812 navigation and communications system 
includes a 760-channel communications transceiver, a 
200-channel navigation receiver, a 40-channel glide 
slope receiver, marker beacon lights and a full 


The Narco NCS 812 nav/com/DME system (top) and Mk 12E nav/com system (bottom) 


function DME. It also includes the IDME 891 VOR/ILS 
indicator. 

On the left side the NCS features the same 760-chan- 
nel communications transceiver as the Mk 12E. On the 
right side it includes the same 200-channel receiver as 
the Mk 12E, plus a 40-channel glide slope receiver, a 
full-function DME and the IDME 891 VOR/ILS indicator 
with marker beacon lights. 


Specifications 

Dimensions: 

(IDME 891) 81 x 81 x 229 mm 
(nav/com receiver) 158.7 x 63.5 x 279.4 mm 
Weight: 

(IDME 891) 1.18 kg 

(with glide slope receiver) 2.45 kg 
(antenna) 0.21 kg 

Frequency: 

(transmitter) 118-136.975 MHz 
(VOR/Loc receiver) 108-117.95 MHz 
(glide slope receiver) 329.15-335 MHz 


Status 
In production. 


Contractor 
Narco Avionics Inc. 


NS 801/NS 800 RNav Systems 


The Narco NS 801/NS 800 RNav systems are digital 
units. The NS 800 includes a powerful 100 W DME 
transmitter while the NS 801, although designed for use 
with the Narco DME 890 or IDME 891, will operate with 
an appropriate adaptor interface with the Narco DME 
190/195 or King KN 62/64 units. The NS 801/NS 800 
are also compatible with other types of nav indicators, 
including HSIs and RMls. 

Both units include auto-load of present position, digi- 
tal bearing and distance to the waypoint. The NS 800 
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The Narco NS 807 (top) and NS 800 (bottom) 
RNav systems 


also presents radial from the waypoint. Each unit con- 
tains an eight waypoint digital RNav computer, 200- 
channel nav receiver, 40-channel glide slope receiver 
and is TSOd for nav performance. The reduced number 
of controls allows easier selection of frequencies, mode 
selection of VOR or RNav, waypoint selection, display 
and transfer. 


Specifications 

Dimensions: 

(NS 800) 293.3 x 75.2 x 158.7 mm 
(NS 801) 293.3 x 56.1 x 158.7 mm 
Weight: 

(NS 800) 2 kg 

(NS 801) 1.4 kg 

Power supply: 

(NS 800) 11-33 V DC, 1.2 A at 14 V 
(NS 801) 11-33 VDC, 1 Aat 14 V 


Status 
The NS 801 is no longer in production; the NS 800 is 
still being produced. 
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Contractor 
Narco Avionics Inc. 


Narco STAR NAV NS9000 
Multisensor Navigation System 


The NS9000 provides multisensor functionality by 
blending signals from it’s integral VOR/DME and GPS 
receivers, and interfaces with conventional VOR/ 
LOC/GS indicators. 

The NS9000 overcomes the inherent weakness of 
GPS and VOR/DME receivers (scalloping, P-static and 
satellite unavailability). 

To derive lat/long positions, the NS9000 selects the 
10 closest VORs and 10 closest DMEs from its Jeppe- 
sen database. Based on geometry and distance, the 
NS9000 then selects the two VORs and two DMEs with 
the highest accuracy potential. It then automatically 
scans these stations and computes up to four fixes. The 
NS9000 then blends those resulting fixes with the pos- 
ition data derived from its five-channel GPS sensor (and 
Loran if it’s RS-232 equipped). Three microcomputers 
reject any fix which varies significantly from others. 

It integrates information from GPS, VOR/DME, and 
Loran to provide the most accurate navigation. Oper- 
ation is entirely automatic after selection of the way- 
point. Frequency only has to be entered when 
switching from multisensor mode to standard mode, to 
enter an ILS frequency for example. This enables use of 
the 40-channel localiser and glide slope receiver for 
precision approach. 


Contractor 
Narco Avionics Inc. 


NEW ENTRY 


AN/ARN-84 Tacan 


Operational features of the ARN-84 Tacan include X-Y 
position fixing, air-to-ground link with any standard 
Tacan station, air-to-air bilateral ranging, receive only 
for bearing and beacon identification, radio frequency 
datalink, air-to-air bearing and inverse mode. The sys- 
tem provides automatic antenna switching together 
with digital and analogue range and bearing outputs to 
aircraft instruments and computers. The solid-state 
design gives a level of reliability previously unmatched 
according to NavCom. The range is 300 n miles. 


Status 
In service. The system is fitted to 15 types of US military 


aircraft including the A-4M, A-7E, C-130, E-2C, F-14A, 
S-3A, AH-1T and SH-3H. Over 3,200 ARN-84s have 
been produced. The AN/ARN-84 is no longer in 
production. 


Contractor 
NavCom Defense, Electronics Inc. 


AN/ARN-130 Tacan 


The AN/ARN-130 Tacan incorporates features that 
significantly improve the utility of the MicroTacan 
series, including two-way air-to-air bearing and range 
measurement, full Y mode operation and a solid-state 


coupler. Precision digital and analogue outputs are 
simultaneously available from the transmitter/receiver 
and a separate converter is not needed for retrofits. An 
all-solid-state power amplifier has increased the reliabil- 
ity and reduced power source dissipation so that the 
MBTF is now 1,500 hours, and there is continuous 
in-flight performance monitoring. The range is 
399 n miles. 


Status 
In service. No longer in production. 


Contractor 
NavCom Defense Electronics Inc. 


NAS-21 Astro/Inertial Navigation 
System 


Stellar monitored inertial systems continue to have 
wide applications, for example in long-range military air- 
craft and strategic missiles. The NAS-21 astro/inertial 
navigation system can function entirely satisfactorily 
beneath as much as 95 per cent cloud cover. 

The NAS-21 provides continuous position, velocity 
and attitude information and can interface with Dop- 
pler, Tacan, GPS, ground-mapping radar, altimeters 
and missile systems. It comprises four units: an astro/ 
inertial instrument, digital computer, control/display 
box and power supply. 

The astro/inertial unit is the movement and position 
sensor, containing a three-gimbal stable reference 
platform, with a two-degrees-of-freedom star tracker, 
two gyros and three accelerometers mounted 
on it. The tracker conducts a square search over 


large angular regions of the sky, picking up and 
identifying an average of three stars a minute by day or 
night. 

The computer is a fully qualified, general purpose 
military instrument designed for airborne applications 
needing high data rates. The ephemerides (positions 
and magnitude of brightness) of 61 stars are stored in 
its memory and permit celestial navigation anywhere in 
the world. 

The system was flown aboard the first three US Air 
Force Rockwell B-1B bombers as part of the navigation 
accuracy information system monitoring the perform- 
ance of the standard inertial navigation system. It 
viewed the sky and locked on to selected stars through 
a transparency behind the flight deck. The system has 
also been test flown to qualify it as a master reference to 
check the performance of the B-1B’s own navigation 
system. The company has built three sets of equipment 
for this purpose. 


A radiation-hardened _astro/inertial 
NAS-27, is under development. 


system, the 


Specifications 

Volume: 0.35 m° 

Weight: 66.8 kg 

Accuracy (air or ground aligned): 

astro/inertial (occasional star tracking), better than 
1,000 ft CEP over 10h 

pure inertial (no star tracking), better than 0.5 n miles/h 
Attitude readout: better than 25 arc s 

Velocity: 0.5 ft/s per axis typical error 

Reliability: 800 h MTBF 


Status 
In production. 


Contractor 
Northrop Grumman Corporation, Electronics Division. 


Northstar M3 IFR GPS 


The Northstar M3 IFR GPS uses 12-channel, parallel 
tracking, with user-replaceable FliteCards to provide an 
IFR (Instrument Flight Rules) navigation capability. 
When used in conjunction with the Northstar 


SmartComm_ system it automatically organises 
required frequencies to calculated position. 


Specifications 
Channels: 12 continuous, parallel-tracking 


Navigation accuracy: 

15 m RMS (30 m 2DRMS) 

100 m 2DRMS with S/A activated 
Navigation update rate: 1s 
Time to fix: 1 min (typical) 
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Operating modes: 

2D Nav, 4 satellites visible 

3D, 5 or more satellites 

Automatic cold start: neither time nor position input 
required 

Voltage: 10-35 V DC negative ground 

Power: 25 W nominal 

Size: 159 x 299 x 51 mm 

Weight: 

(with mounting tray) 1.9 kg 


Contractor 
Northstar Avionics. 


NEW ENTRY 


Northstar VFR GPS-60 


The 12-channel, parallel-tracking GPS-60 provides all- 
weather, worldwide navigation. The VFR-only GPS-60 
offers many of the navigation features found in North- 
star's M3 IFR GPS (except GPS approaches). The 
GPS-60 provides immediate access to flight infor- 
mation, such as distance and bearing to destination; 
ground speed; NDBs, VORs and intersections; winds 
aloft, and the Class B and Class C airspaces. 

The Northstar GPS-60 will interface directly with 
today’s CDls, HSls, Autopilots and Moving Maps. 

Every GPS-60 comes complete with a user-updatable 
FliteCard containing a comprehensive Jeppesen 
database of over 8,000 US public airports. With North- 
star’s exclusive SmartComm intelligent frequency soft- 
ware, the GPS-60 organises all database frequencies. 
The GPS-60 can also use the more extensive M3 
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Northstar SmartComm 


1996 


Specifications 

Type: L1 frequency, C/A code (SPS) 

Multichannel: continuous tracking 

Navigation accuracy: 

15 m RMS (30 m 2DRMS) 

100 m 2DRMS with S/A activated 

Navigation update rate: 1s 

Time to first fix: 1 min (typical) 

Operating modes: 

2D Nav, 3 satellites visible 

3D Nav, 4 or more satellites 

Automatic cold start: neither time nor position input 
required 

Annunciator output: warn, parallel offset, waypoint 
alert, VFR 

Serial ports: RS-422/RS-485 

Power: 10-36 V DC at 14 W 

Size: 159 x 298 x 51 mm 

Weight: 2 kg 


GPS antenna 

Type: low profile patch with integral L1 preamplifier 
Length: 87 mm 

Width: 56 mm 

Weight: 0.14 kg 

Mounting: surface-mounts to top of aircraft; requires 


Contractor 
Northstar Avionics. 


NEW ENTRY 


SmartComm Intelligent 
Frequency Management 


SmartComm is an intelligent position-based communi- 
cations management system. SmartComm organises 
all database frequencies relative to present position. A 
standby stack keeps track of the last five frequencies 
used. The local category list allows the selection of 
frequencies by type with up to eight frequencies in each 
list. 

All new Northstar navigators feature SmartComm 
and include fully operational SmartComm software. C1 
760-channel remote-mounted tranceivers instantly tune 
the frequency selection directly from the Northstar 
navigator. 


Specifications 

Nominal voltage: 13.75 V DC 
Current (transmit): <2.5 A 
Frequency range: 118-136.975 MHz 
Channels: 760 

Weight: 0.55 kg 

Dimensions: 70 x 61 x 210 mm 


Status 
In production. 


Contractor 
Northstar Avionics. 


FliteCards. 12.5 mm cut out in aircraft skin NEW ENTRY 
GPS Navstar Navigation Systems 
Specifications Reliability: 
SCI produces two- and five-channel GPS receivers in Dimensions: (8A receiver) >1,350 h MTBF 
multiple configurations; the two-channel UH receiver (3A receiver) 193 x 191 x 484.8 mm (UH receiver) >160 h MTBF 
for helicopters, the five-channel 3A receiver for aircraft | (UH receiver) 193.6 x 191.3 x 382.6 mm 
and the five-channel 3S for shipboard use. The Weight: Status 
receivers are fully qualified for operation on highly (3A receiver) 18.2 kg In service. 
dynamic platforms in a high-jamming environment. As — (UH receiver) 11.5 kg 
multichannel receivers, they are capable of processing Power supply: 120 V AC, 400 Hz Contractor 
signals from multiple satellites simultaneously, expedit- 160 VDC SCI Systems Inc. 
ing initial acquisition times. The receivers are capable __ Interfaces: 
of providing accuracies of betterthan16mSEPinpos-  (3Areceiver) ARINC 429 and 575, MIL-STD-1553, PTTI, UPDATED 


ition, 0.1 m/s in velocity and 100 ns in time, even in the 
presence of the DoD selective availability and anti- 
spoofing environment. 


KYK-13 
(UH receiver) ARINC 561, 572, 575, 582, Have Quick, 
RS-422, KYK-13 


AN/ARN-136A(V) Tacan 


The AN/ARN-136 lightweight airborne Tacan is a 
remotely controlled system utilising large-scale 
integrated circuits and CMOS technology. The system 
consists of the RT-1321A/ARN-136A radio receiver/ 
transmitter with a range unit and the CP-1398/ARN-136 
azimuth computer with bearing unit. The units contain 
no moving parts and through exclusive use of CMOS 
circuits, diodes and LSI chips are rated for continuous 
operation at +70°. 

The units meet or exceed all FAA TSO C66a require- 
ments for high-altitude operation up to 70,000 ft. The 
Tacan system has been designed to work with all Tacan 
or VORTac stations meeting MIL-STD-291B and FAA 
selection order for the US National Aviation Standard 
1010.55 and ICAO Annex 10. 

The AN/ARN-136A system utilises an ID-2218/ 
ARN-136 range indicator which displays distances up 
to 399 n miles, groundspeed up to 999 knots and time 
to Tacan station up to 99 minutes. To minimise the 
number of wires between the cockpit and avionics bay 
where the remote boxes are installed, the AN/ 
ARN-136A Tacan incorporates a three-wire serial data- 
bus that is used for both range and tuning. 

The radio receiver/transmitter utilises two LSI cir- 
cuits to provide digital computations of distance, 
groundspeed and time to station. All tuning is per- 
formed electronically, using a digital frequency syn- 
thesiser. The unit provides 63 channels of X mode 
air-to-air ranging. 


The azimuth computer accepts receiver video, pulse- 
pair decoding information and DC power from the 
range unit. The bearing unit derives aircraft bearing 
angle, with respect to local magnetic north, to or from 
the VORTac or Tacan ground beacon. The derived 
bearing information is then converted into several bear- 
ing data formats to enable proper interfacing with a var- 
iety of aircraft instruments. The unit is designed with 
two multilayer printed circuit cards, divided so that one 
card derives the bearing signal digitally and the second 
interfaces with the aircraft instruments. This provides a 
bearing accuracy of +0.5°. 


Specifications 

Dimensions: 

(receiver/transmitter) 63.5 x 133.3 x 298.4 mm 
(azimuth computer) 63.5 x 133.3 x 298.4 mm 
Weight: 3.13 kg 

Power supply: 11-33 V DC, 15 W 


Contractor 
Sierra Technologies. 
VERIFIED 


PFIS-II Portable Flight Inspection 
System 
The Portable Flight Inspection System (PFIS)-Il Model 


9106 is the second generation of the PFIS models 7802 
and 8009 which were introduced in 1978. The PFIS-II, 


developed for both civilian and military markets, can be 
used as the primary flight inspection system or to 
augment current in-service systems. 

Designed for small aircraft, the PFIS-II is installed on 
the aircraft seat rails and has a 30-minute installation or 
removal time to reconfigure the aircraft. Modification of 
the aircraft is kept to a minimum by adding six anten- 
nas, two standard indicators, five switches and a 28 V 
DC, 26 V AC feed from the aircraft power bus. The size 
and weight are approximately the same as the size and 
weight of a single aircraft seat and a 77 kg person. 

Configuration of the basic PFIS-Il is delivered with a 
single VOR/ILS and marker beacon receiver, VHF com- 
munications, radio telemetering theodolite receiver and 
DME. In addition, the PFIS-IIl may be enhanced with an 
ADF, Tacan system, a second VOR/ILS receiver and a 
115 V AC, 400 Hz inverter for test equipment use. MLS 
capability is under consideration as a future expansion 
element. 


Contractor 
Sierra Technologies. 


VERIFIED « 


Model 6000 Attitude and Heading 
Reference System 


The Model 6000 represents a series of AHRS designed 
and manufactured by Smiths Industries for a large var- 
iety of aircraft applications. Licence production is also 
undertaken by Smiths Industries Newmark (UK) and 
KKK (Japan). Over 3,200 examples were produced 
between 1974 and 1990. 

The AHRS provides multiple synchro outputs of roll, 
pitch and heading through all aircraft attitudes, includ- 
ing loops and spins. Heading rate and validity outputs 
are also provided. The system is tolerant of power inter- 
ruptions of up to 30 seconds and can accommodate 
the body rates attainable in any aircraft type. 

The Model 6000 AHRS consists of three units: an all- 
attitude twin gyro platform Displacement Gyroscope 
Assembly (DGA), an Electronic Control Amplifier (ECA) 
and a Compass System Controller (CSC). 


Specifications 

Dimensions: 

(DGA) 150 x 140 x 260 mm 

(ECA) 155 x 188 x 231 mm 

(CSC) 146 x 38 x 102 mm 

Weight: 14.1 kg inc mounting bases 
Power supply: 115 V AC, 400 Hz, single phase, 90 W 
Gyro drift: 

(vertical) 3°/h 

(directional) 0.5°/h 

Environmental: MIL-E-5400 Class II 


Status 

No longer in production. Aircraft applications include 
the A-10A, T-45A, T-46A, Alpha Jet, Hawk, S-211, AT-3, 
S-70 and the IA-63. Retrofit applications include the 
F-106, C-141, B-52G/H, QF-86 Drone, F-21A, J-35 Dra- 
ken, HSS-2B, PS-1, A-4 and F-5A/B. It has also been 


successfully flight-tested in the Harrier, AB-212, 
MB-339, Lynx, C-101 and the T-38. 
Contractor 
Smiths Industries Aerospace. 
VERIFIED 


AN/ARN-101(V) Nav/Attack 
System 


The AN/ARN-101(V) was produced for the avionic 
update programmes on US Air Force McDonnell Dou- 
glas RF-4C, F-4E and F-4G aircraft. It is a digital, inte- 
grated system, offering improved reliability and 
facilities compared with the former system employed in 
those aircraft. 

A central digital computer with a memory of 64 k 
words interfaces with aircraft sensors to provide 
positional, reconnaissance and weapon delivery facili- 
ties. An inertial navigation system, fire control radar, 
Doppler navigator, Pave Tack, TISEO and optical 
sight systems all interface with the computer. A multi- 
sensor implementation of offset target location and 
co-ordinate computation is used to update the navi- 
gation position and to provide information to resolve 
the tactical problem. 

In the rear cockpit of the aircraft two displays are 
used in conjunction with the system. One is a digital dis- 
play with three lines of 24 characters each of alphanu- 
meric information. The other unit is a full 36-key control 
unit. These units are software-controlled to give a com- 
prehensive and easily followed procedure to the weap- 
ons systems officer. Mission parameters can be 
prepared at a ground station and transferred to the 
aircraft using a data transfer unit. 

The ARN-101(V) is a complete navigation and 
weapon delivery system. It can be used for navigation 
to targets, target attacks, pull-up cueing, target of 
opportunity data freeze, danger area avoidance, autopi- 
lot coupling, flight director steering, return to base, 
approach to landing and many other functions; the iner- 
tial measurement unit can be restarted and realigned 
while airborne. 


Status 
In service. Over 400 systems delivered and some 230 
installed on US Air Force aircraft. Some 20 systems 
have been installed in foreign McDonnell Douglas F-4E 
aircraft. 
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Contractor 
Smiths Industries Aerospace. 


VERIFIED 


AN/ASN-162 Attitude and 
Heading Reference System 


The AN/ASN-162 AHRS is currently in development as 
the US Air Force and Navy standard compass/attitude 
and heading reference system. Smiths Industries inter- 
ferometric fibre optic gyros are incorporated into the 
system which is the first military AHRS to use these as 
inertial sensors. 

The AN/ASN-162 will provide multiple synchro out- 
puts of roll, pitch and heading for all aircraft attitudes. 
Body axis rate and acceleration data will be available 
via a MIL-STD-1553B databus. The inclusion of an 
improved Magnetic Azimuth Detector (MAD) will pro- 
vide magnetic compass information to the system. The 
MAD and AHRS will be calibrated automatically for 
ease of maintenance. 

The AN/ASN-162 consists of four units: the inertial 
reference unit, control indicator, flight data memory 
unit and the MAD. It is being designed for a wide range 
of aircraft applications. Specific aircraft interface par- 
ameters are stored in the flight data memory unit. This 
allows a single inertial reference unit configuration to 
be used in all aircraft configurations. 


Status 
In engineering development. 


Contractor 
Smiths Industries Aerospace. 


VERIFIED 


Navigation Attack System 


The core of the Navigation Attack System (NAS) is the 
Computer Interface Unit (CIU), a specially developed 
computer based on dual MIL-STD-1750A processors 
which combines mission and navigation management 
with stores management and weapon delivery and 
which contains the main controller for the MIL- 
STD-1553 databus. It also generates symbols for the 
HUD and radar display. Some of the CIU functions, 
such as bus control and navigation management, are 
backed-up by the display processor. The CIU and dis- 
play processor are designed to permit easy expansion 
to meet future needs. 

The NAS includes two Multifunction Displays 
(MFDs). Normally, the right-hand MFD displays radar 
data, with navigation, stores or other information on the 
left screen. As with other modern avionics, a primary 
mode switch on the throttle puts the HOTAS controls in 
navigation, air-to-air or air-to-ground mode. 

The SNU-84-1 ring laser gyro inertial navigation unit is 
a standard component. NAS offers the same choice of 
radar modes as the standard F-16 radar, selectable 
through the HOTAS controls. 
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The NAS includes a Sidewinder control system for 
enhanced AIM-9 off-boresight capability. Another fea- 
ture of the NAS is a Smiths Industries Data Transfer 
Module (DTM), a read-write device using removable 
memory cartridges, located on the right side of the 
cockpit. The DTM is used in conjunction with a Mission 
Data Ground Terminal (MDGT). The MDGT can also be 
linked to a map and digitiser pad to allow the direct 
entry of navigation data or used to download post-flight 
and maintenance data. 


Status 

In service in New Zealand Air Force A-4 Skyhawk air- 
craft. Additional systems have been installed in other 
aircraft for extensive flight test evaluation. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


Self-Contained Navigation System 
for the C-130 


The Self-Contained Navigation System (SCNS) is a fully 
integrated navigation and communications manage- 
ment system designed to enhance mission perform- 
ance. Independent navigation capability is achieved 
through integration with the ring laser gyro INS, GPS 
and a Doppler velocity sensor. SCNS hardware is inter- 
changeable on C-130 models and is easily adapted to 
other military aircraft. 

The pilot, co-pilot and navigator each has indepen- 
dent control through the use of an Integrated Control 
and Display Unit (ICDU) which contains a 16-bit MIL- 
STD-1750A processor, it can control up to 12 radios. 
The ICDU communicates with the other boxes in the 
system via a MIL-STD-1553B databus and features a 10- 
row by 24-character display which is compatible with 
night vision goggles. 

The main functions of the SCNS include navigation, 
flight planning, aircraft guidance and steering and con- 
trol of radio and navigation systems. As well as conven- 
tional navigation facilities such as time and distance to 
waypoint, the SCNS can also display information 
regarding eight different types of airdrop. 

The system is standard equipment on new US Air 
Force C-130 aircraft. 


Status 
In service in Lockheed C-130 aircraft. The initial USAF 
contract, awarded in June 1985, included develop- 
ment, production and support. Covering 439 systems, 
it was valued at over $100 million. The contract now 
covers over 630 C-130 aircraft and has been expanded 
to cover 28 Special Operations HC-130P/N aircraft. 
The UK Ministry of Defence has ordered a derivative 
of the SCNS for upgrading 30 Royal Air Force C-130 
aircraft. 


Contractor 
Smiths Industries Aerospace. 
UPDATED 
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AN/APN-217 Doppler Velocity 
Sensor 


The AN/APN-217 is a microprocessor-controlled solid- 
state single unit radar with a unique continuous wave 
space-duplex design that avoids modulation losses, 
eliminates altitude holes and bypasses the limitations 
associated with modulated systems. At low altitudes 
the APN-217 is claimed to be 100 times more sensitive 
than modulated Doppler navigation radars. A combi- 
nation of six special features prevents acquisition or 
tracking of antenna vertical sidelobe returns, making 
the system suitable for coupled transitions from 
forward flight to hover and vice versa. 


Specifications 

Dimensions: 420 x 414 x 175 mm 

Weight: 15.5 kg 

Power supply: 28 V DC, 55 W 

Outputs: DC signals to AFCS and flight instruments 
such as hover indicator, digital outputs to MIL- 
STD-1553 provide velocities to navigation computer 
and one version of APN-217 has digital outputs to 
ARINC 575 

Accuracy (digital): 

(groundspeed) 0.2% 

(heading/drift) 0.3 kts 

(vertically) 35 ft/min 

Display: outputs are compatible with a number of dis- 
plays, including JD-2440/APN, multipurpose indicators 
and with groundspeed/drift and hover instruments 
Conversions: the APN-217 Radio Navigation Set (RNS) 
can interface through the CV-4010/APN-217(V) RNS 
converter to AFCS systems previously using the AN/ 
APN-182 Doppler velocity sensor 

Controls: land/sea select. The system is controlled via 
MIL-STD-1553A or B databus 

Speed range: 

(along track) -40 to +350 kts 

(drift) +100 kts 

(vertically) +5,000 ft/min 

Self-test: BITE detects 98% of predictable failure 
modes 

Reliability: 11,000 h MTBF demonstrated 


Status 
Production deliveries began in late 1982 and are 
expected to continue throughout the 1990s. 

The AN/APN-217 is the primary navigation sensor for 
US Navy Sikorsky SH-60B/F Seahawk helicopters. It 
also equips the Navy’s Sikorsky MH-53E and RH-53D 
minesweeper helicopters and US Marine Corps AH-1, 
UH-1N and CH-46 helicopters. Deliveries of a slightly 
modified version, the AN/APN-217(J), have been made 
to Japan for Sikorsky HSS-2 Sea Kings and SH-60us. In 
December 1992, Teledyne Ryan was awarded a $12 
million contract for 140 AN/APN-217(V) sets for a 
variety of US Navy helicopters. 


Contractor 
Teledyne Ryan Electronics. 


NEW ENTRY 


AN/APN-218 Doppler Velocity 
Sensor 


The AN/APN-218 Doppler velocity transmitter/receiver 
is a high-performance, nuclear-hardened radar chosen 
by the US Air Force as its Common Strategic Doppler 
(CSD) navigation system for fixed-wing aircraft. Com- 
petitive development of the APN-218 began in 1976. 
Production awards followed in 1978 and deliveries 
began the following year. 

The performance and reliability of the system stems 
from two characteristics that it shares with the parent 
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APN-213 Doppler; use of a continuous wave space- 
duplex transmit/receive system that is typically 7 to 
10 dB more efficient in its use of transmitter power than 
a modulated system and a high-gain narrow-beamwidth 
planar-array antenna for high accuracy and sensitivity. 

The features that commended it to the US Air Force 
as its CSD are nuclear hardness, high performance, 
choice of ARINC 575 or dual redundant MIL-STD-1553 
databus interface and integral radome. 

The system can be used as a source of velocity infor- 
mation to other equipment or in conjunction with a 
groundspeed and drift indicator. 


Specifications 

Dimensions: 

(sensor) 716 x 645 x 170 mm 

(GDSI) 146 x 76 x 155 mm 

(CDU) 146 x 152 x 165 mm 

Weight: 

(sensor) 31.9 kg 

(GDSI) 1.5 kg 

(CDU) 3.9 kg 

Power supply: 115 V AC, 400 Hz, 170 VA 
Frequency: 13.325 GHz 

Speed: 96-1,800 kts 

Altitude range: 0-70,000 ft 

Beam geometry: 4 beams time-shared 
Accuracy: 0.14% RMS 

Selt-test: BIT both continuous and commanded 
Reliability: >3,000 h MTBF 


Status 

AN/APN-218 has been retrofitted to US Air Force Boe- 
ing B-52 and KC-135 aircraft. The system is also fitted to 
the US Air Force Lockheed C-130 and to the General 
Dynamics FB-111 aircraft. The modified version of AN/ 
APN-218, designated AN/APN-230, is fitted to the US 
Air Force Rockwell B-1B bomber. 


Contractor 
Teledyne Ryan Electronics. 


NEW ENTRY 


AN/APN-231 Radar Navigation 
System 


Developed in 1984, the AN/APN-231 is the primary 
navigation system for the US Navy Grumman EA-6B air- 
craft. It also integrates with other equipment including 
the attitude/heading reference system, air data compu- 
ter, search radar, ECM sets and flight instruments. 
The system comprises an AN/APN-200 Doppler vel- 
ocity sensor, a CP-1573/APN-231 computer display 
unit and a CV-3780/APN-231 signal data converter. 


Specifications 

Dimensions: 

(data converter) 226 x 259.1 x 426.7 mm 
(velocity sensor) 149.9 x 632.5 x 652.8 mm 
(computer display unit) 152 x 146 x 165 mm 
Weight: 

(data converter) 18.2 kg 

(velocity sensor) 20 kg 

(control display unit) 3.6 kg 

Range: 

(forwards) 50-999 kts 

(drift) 0-200 kts 

(vertically) 0-5,000 ft/min 

Altitude range: up to 40,000 ft 

Accuracy: 

(velocity sensor) 0.13% +0.1 kt 


Status 
Production deliveries for the US Navy EA-6B were made 
in 1984. 


Contractor 
Teledyne Ryan Electronics. 


NEW ENTRY 


AN/APN-233 (220) Doppler 
Velocity Sensor 


The AN/APN-233 can be used either as a single unit vel- 
ocity sensor providing outputs to other aircraft systems 
or with a Control/Display Unit (CDU) and HSI as a self- 
contained navigation facility. It was designed for appli- 
cations in which size, weight, performance and reli- 
ability are critical factors. 

The APN-220 family evolved from a small, lightweight 
Doppler sensor originally designed for the US Army and 
was subsequently qualified by the service and by the 
US Air Force and the German Air Force. 

An optimum velocity range and near-zone rejection 
are offered for each application. 

The CDU combines the functions of navigation com- 
puter and control/display unit and contains an incan- 
descent alphanumeric display panel and a keyboard for 
entering data and selecting operational modes. Up to 
10 waypoints can be accommodated, and a non- 
volatile scratch-pad memory holds critical information 
during power transients or interruptions. 


Specifications 

Typical fixed-wing applications 

Dimensions: 

(sensor) 426 x 291 x 113 mm 

(CDU) 152 x 146 x 165 mm 

Weight: 

(sensor) 9.66 kg 

(CDU) 3.86 kg 

Power supply: 

(sensor) 28 V DC, 28 W 

(CDU) 28 V DC, 30 W 

Output: heading, vertical velocity and groundspeed/ 
drift to aircraft systems, for example AFCS, or to 
CP-1251 and HSI 

Number of waypoints: 10 entered via front panel 
keyboard 

Range (typical system): 

(forward) —-40 to 600 kts 

(drift) 150 kts 

(vertically) 5,000 ft/min 

Altitude range: up to 50,000 ft 

Accuracy: 

(over land) 0.25% +0.2 kt 

(over sea) 0.3% +0.2 kt 

Self-test: BITE diagnostic program locates faults at first 
line level to 95% confidence 

Reliability: 2,600 h MTBF demonstrated in the Alpha 
Jet 


Status 

In production. The system has been produced for the 
US Navy Grumman C-2A Greyhound and US Marine 
Corps Rockwell OV-10D Bronco observation post air- 
craft. Additional production for the S-2, DHC-5 and 
CH-47 aircraft has been completed. 

The system is used by the German Air Force for its 
Dassault/Dornier Alpha Jet strike/trainers as a velocity 
sensor to provide data to the navigation and weapons 
delivery systems. Versions of the equipment have also 
flown on RPVs, such as Teledyne’s BGM-34C, and 
helicopters. 


Contractor 
Teledyne Ryan Electronics. 


NEW ENTRY 


AN/ARA-63 Microwave Landing 
System 


The ARA-63 is the airborne portion of the US Navy’s 
standard aircraft approach control system for landing 
on aircraft carriers and equips aircraft such as the A-6E, 
F-14A, S-3A and F/A-18. Known as a radio receiving 
decoder set, it works in conjunction with the 
AN/SPN-41 on board ships and the AN/TRN-28 


transmitters at naval air stations. Pulse-coded micro- 
wave transmissions are received by the ARA-63, 
decoded and displayed on a standard cross-bars indi- 
cator in the cockpit. There are 20 channels in the range 
14.688 to 15.512 GHz. The system has three LRUs: 
receiver, pulse decoder and control unit. 


Status 
In service in US Navy aircraft such as the A-6E, 


F-14A, S-3A and F/A-18. Over 3,000 units have been 
produced. Development and early production is by 


Telephonics. Follow-on production will be by 
Stewart-Warner. 
Contractor 
Telephonics Corporation. 
VERIFIED 


TILS Il Landing System for the 
JAS 39 Gripen 


Telephonics is producing the Tactical Instrument Land- 
ing System (TILS Il) for the JAS 39 Gripen. The airborne 
unit weighs less than 5 kg and is approximately 120 x 
280 x 125 mm in size. It provides outputs to a MIL- 
STD-1553B databus. 

The system works in conjunction with the ground 
element developed in 1969 for the Viggen aircraft. 
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A variation of the receiver with DME has also been 
supplied for the Space Shuttle programme. 


Status 
In service on JAS 39 Gripen. 


Contractor 


Telephonics Corporation. 
UPDATED 


The TILS II receiver for the JAS 39 Gripen 
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TDF 100D Automatic 
Direction-Finder 


The Terra TDF 100D automatic direction-finding system 
comprises three units: the TDF 100D panel-mounted 
receiver/control unit, the TA 10 combination sense and 
loop antenna and the TDI 10 ADF indicator. 

The TDF 100D receiver/control unit tunes from 
200 kHz to 1,800 kHz in 1 KHz increments and also pro- 
vides capability for receiving the marine distress fre- 
quency on 2,182 kHz. The front panel controls provide 
on/off volume control, a three-position toggle switch for 
selection of ADF, ANT and BFO modes, a push-push 
filter switch to clarify identification signals and digital 
frequency selector switches. The unit is designed to 
mount beside the Terra transponder, comms _ or 
navigation units. 

The TA 10 ADF antenna contains a loop antenna, 
sense antenna and amplifier circuits for each antenna. 
It operates between temperatures of -55 and +70°C at 
altitudes up to 50,000 ft. The antenna may be top- or 
bottom-mounted and provides for quadrantal error 
adjustments. 

The TDI 10 indicator mounts in any 3 in instrument 
housing. The indicator unit contains the power supply 
for the system, requiring 11 to 33 V DC at a nominal 


8.5 W. A heading knob positions the compass card 
manually, while the pointer is driven by a stepper motor. 
Bearing accuracy is +3° and the pointer will move from 
175° off bearing to the correct bearing in less than 5 
seconds. 


Specifications 

Dimensions: 

(indicator) 139.7 x 83.8 x 83.8 mm 
(receiver/control unit) 79.4 x 40.6 x 261.6 mm 
(antenna) 203.2 x 134.6 x 66 mm 

Weight: 

(indicator) 0.59 kg 

(receiver/control unit) 0.68 kg 

(antenna) 0.64 kg 


Contractor 
Terra Corporation. 


VERIFIED 


TN 200D Navigation Receiver 


The TN 200D is a companion to the Terra TX 760 nav/ 
com receiver. It provides navigation and audio signals 


to operate Terra’s Tri-Nav, Tri-Nav-C and most other 
VOR/ILS indicators. An optional 40-channel glide slope 
receiver can be added at any time and becomes a part 
of the TN 200D. Provision for remote channelling of 
DME systems is provided when the glide slope option is 
installed. A digital frequency synthesiser generates alll 
200 navigation channels from 108.00 to 117.95 MHz 
with digital channel selection. 


Specifications 

Dimensions: 

264.6 x 159 x 84 mm (with mounting tray) 
Weight: 2.09 kg 

Power supply: 

(transmit) 13.75 V DC, up to 2.5A 
Frequency: 

(nav) 108-117.95 MHz at 50 kHz spacing 
(glide slope) 329.15-335 MHz (40 channels) 


Status 
In service. 


Contractor 
Terra Corporation. 


VERIFIED 


8100 Airborne GPS Navigation 
System 


The Trimble 8100 is an advanced GPS navigation sys- 
tem designed to meet the certification, operational and 
maintenance standards required for airline and com- 
mercial air transport operations. The self-initialising 
nine-channel receiver provides worldwide position, vel- 
ocity and time information. The system provides four- 
dimensional aircraft guidance for great circle and 
vertical navigation through selected waypoints. 

The Trimble 8100 also incorporates expanded inter- 
face capabilities, allowing interfacing to a large variety 
of aircraft systems using both analogue and digital 
formats. 

Flight planning and navigation information is easily 
entered on a CDU featuring a seven-colour CRT dis- 
play. The CDU displays numeric and symbolic data, 
including a graphical CDI presentation. 

The Trimble 8100 is capable of interfacing to a var- 
iety of external sensors, including DME, inertial refer- 
ence system and Omega, to support multi-sensor 
navigation to TSO C-115a. An extensive 8 Mbyte Jeppe- 
sen database provides worldwide information on air- 
ports, VORs, NDBs, SIDs, STARs, intersections, 
approaches and company routes. 

The Trimble 8100 will be certified to meet the en 
route, terminal and non-precision approach perform- 
ance standards contained in FAA TSO C-129 and 
RTCA/DO-208 for GPS airborne navigation equipment 
Class 1. The GPS continuously tracks all satellites in 
view and computes position updates at the rate of five 
per second. The system is differential GPS capable, in 
anticipation of future Cat. | and Cat. Il approach and 
landing certification. 


Specifications 

Dimensions: 368.3 196.6 x 57.2 mm 
Weight: 2.73 kg 

Power supply: 28 V DC 

Temperature range: —20 to +55°C 
Accuracy (RMS): 

(position) 15 m 

(velocity) 0.1 kt 

(altitude) 115 ft 

(time) UTC to nearest ps 


Contractor 
Trimble Avionics Products. 
UPDATED 


Aerial Surveyor 


The Aerial Surveyor is a complete survey system which 
precisely identifies the position of the aircraft at the time 
an aerial photograph is taken. Measurements are made 
with respect to a referenced station, such as another 
Aerial Surveyor or geodetic surveyor, and then post- 
processed. Knowing the precise position of the aircraft 
reduces the need for expensive ground control. 

Measurement rates as fast as every half second mini- 
mise the effect of the aircraft dynamics and are ideal for 
efficient aerial photogrammetry. Interface capability is 
provided through dual RS-232 ports. Synchronisation 
of cameras is possible by utilising the 1 pps output 
and/or the event marker which allows camera shutter 
operation to be directly linked to precise GPS time and 
positioning. 

On board the aircraft the receiver/datalogger will 
operate at aircraft speeds as high as 700 knots and 
maintain measurement integrity at accelerations up to 
2g. A preamplifier which allows connection to an 
aircraft antenna is provided. 

Optional features, like the external frequency input or 
RTCM input, provide the flexibility to design a system 
which meets exact requirements. 


Specifications 

Dimensions: 300 x 350 x 130 mm 
Weight: 7.2 kg 

Power supply: 10.5-35 V DC, 8.5 W 
Temperature range: —20 to +55°C 


Contractor 
Trimble Avionics Products. 


Flightmate Pro Portable GPS 
Receiver 


The Flightmate Pro is a three-channel GPS receiver that 
tracks up to eight satellites with a position accuracy of 


1995 


The Flightmate Pro GPS receiver 


15 mand velocity accuracy of 0.1 knots when selective 
availability is not implemented. It has a built-in material 
operations prompt, 100 waypoint capability, direct to 
destination button, computes wind aloft, true airspeed 
and density altitude and provides vertical navigation 
information, readouts of latitude and longitude, date 
and time. It features a back-lit display, adjustable 
screen contrast, 124 mapping datums, two custom 
datums, an automatic or manual shut-off and can 
operate for 4 to 8 hours on four AA batteries. 

The Flightmate Pro incorporates a number of 
upgrades and features over the earlier Flightmate 
model. It keeps the lightweight form factor and four-line 
LCD navigation display showing all necessary flight 
information, in realtime, on one screen. Information dis- 
played includes selected destination, bearing, 
distance, groundspeed, course, even/odd altitude, 
ETE, ETA and course deviation. 

Newly added features include full-facility names of 
airports, VORs and NDBs in a worldwide Jeppesen 
database. The database has over 12,000 public use air- 
ports, VORs and NDBs, including frequencies and 
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airport elevations. An input/output serial RS-232 output 
allows interfacing to most moving maps and data 
recorders. The Flightmate Pro also accepts an RTCM 
standard input for differential GPS corrections. 


Specifications 

Dimensions: 84 x 173 x 33 mm 

Weight: 0.397 kg 

Power supply: 4 x AA batteries, up to 8 h continuous 
use 

9-32 V DC with battery eliminator 

Temperature range: —10 to +60°C 

Accuracy (RMS): 

(position) 15 m 

(velocity) 0.1 kt 


Contractor 
Trimble Avionics Products. 


GPS Navigator 


At the heart of the GPS navigator is an advanced three- 
channel GPS receiver. Designed for aircraft dynamics, 
it can calculate a new position including altitude every 
second and measure speed to better than a tenth of a 
knot. For redundancy, !FR certification and other 
advantages of system interoperability, the Model 3000 
GPS navigator also includes Trimble’s multichain Loran 
receiver. 

The GPS navigator is a complete navigation compu- 
ter which gives instant access to a wealth of flight infor- 
mation. It can calculate bearing to any point and then 
simultaneously display the destination name, its bear- 
ing, groundspeed and ground track, the estimated time 
en route and course deviation indication. The GPS navi- 
gator automatically sequences through 20 flight plans, 
each with up to 20 legs, shows the nearest airport, 
plans descents, displays minimum safe altitudes and 
calculates winds aloft. 

The GPS navigator also incorporates the Jeppesen 
NavData card to provide a complete database of world- 
wide aviation information including airports, VORs, 
intersections, NDBs, airspace boundaries and MEAs. 


Specifications 

Dimensions: 158.7 x 274.3 x 50.8 mm 
Weight: 1.72 kg 

Power supply: 10-32 V DC, 12 W at 28 V 
Accuracy: 

(position) 15 m RMS 

(velocity) 0.1 kt steady state 

(altitude) 100 ft RMS 

(time) UTC to 1 ms 

Temperature range: —20 to +55° 


Contractor 
Trimble Avionics Products. 


TNL 1000 GPS Receiver 


The TNL 1000 provides users with an advanced six- 
channel continuous parallel tracking receiver which 
can track up to nine satellites and provide 15m RMS 
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The display for the Trimble GPS navigator 
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position accuracy anywhere in the world. It rapidly cal- 
culates a new position and measures speed to a tenth 
of a knot in all weather conditions. 

All the desired navigation features and functions are 
included in a lightweight low power-consumption 
design. On initialisation, the TNL-1000 automatically 
determines position. Navigation is then instantaneously 
calculated and displayed on a high-contrast super-twist 
LCD. A destination can be selected from either an inter- 
nal Jeppesen worldwide database of airports, VORs 
and NDBs or from one of 250 user-defined waypoints. A 
front-loading Jeppesen NavData card capability is a 
future upgrade option. 

Flight plans of up to 20 waypoints are easily edited 
and desired flight routes may be reversed. A search fea- 
ture displays the 20 nearest airports, VORs, NDBs or 
user-defined waypoints. A calculator mode makes fuel 
computations easy, determines winds aloft and TAS 
and will calculate pressure and density altitudes. 


Specifications 

Dimensions: 

(receiver) 160 x 274.3 x 50.8 mm 
(antenna) 95.2 x 101.6 x 19 mm 
Weight: 

(receiver) 1.09 kg 

(antenna) 0.18 kg 

Power supply: 10-36 V DC 


Contractor 
Trimble Avionics Products. 


Trimble 2000 Approach Airborne 
IFR GPS Navigation System 


TSO’d for IFR operations for business and general avi- 
ation, the Trimble 2000 uses GPS to calculate position 
and altitude to within 15 m, anywhere in the world. At 
the heart of the Trimble 2000 is an advanced nine- 
channel GPS receiver. It continuously tracks all satel- 
lites in view, calculating and displaying position five 
times a second and measuring speed to better than a 
tenth of a knot. 

The Trimble 2000 can compute and display true air- 
speed and winds aloft. When interfaced to a fuel air 
data computer, it also displays calculations in real time. 
It can automatically sequence through 40 flight plans 
with up to 40 waypoints each, show the nearest public 
airports, plan vertical descents, display minimum safe 
altitudes and provide a variety of other functions. 

The Trimble 2000 incorporates the Jeppesen Nav- 
Data card database of worldwide aviation information 
including public airports, VORs, SIDs, STARs, intersec- 
tions, NDBs, airspace boundaries and minimum en 
route altitudes. 


Specifications 

Dimensions: 

(receiver) 159 x 274 x 51 mm 
(antenna) 95 x 102 x 19 mm 
Weight: 

(receiver) 1.24 kg 

(antenna) 0.2 kg 

Power supply: 10-32 V DC, 0.5 A at 28 V 
Temperature range: —20 to +55°C 
Altitude: up to 50,000 ft 
Accuracy: 

(position) 15 m RMS 

(velocity) 0.1 kt 

(altitude) 115 ft RMS 

(time) UTC to nearest us 


Contractor 
Trimble Avionics Products. 


UPDATED 


Trimble 2101 Approach Airborne 
IFR GPS Navigation System 


At the heart of the system is Trimble’s advanced, nine- 
channel GPS receiver which can calculate an aircraft’s 
position to within 15 m anywhere in the world. 

The Trimble 2101 can automatically sequence 
through 40 flight plans with up to 40 waypoints 
each, search and display the nearest airports, plan verti- 
cal descents and climb and display minimum safe 
altitudes. 


The Trimble 2101 incorporates the Jeppesen Nav- 
Data card database of worldwide aeronautical infor- 
mation, including airports, approaches, SIDs, STARs, 
VORs, NDBs, intersections, airspace boundaries and 
minimum en route altitudes. 


Specifications 

Dimensions: 146 x 196.8 x 76.2 mm 
Weight: 1.26 kg 

Power supply: 10-32 V DC, 0.5 A at 28 V 
Temperature range: —20 to +55°C 
Accuracy: 

(position) 15 m RMS 

(velocity) 0.1 kt 

(altitude) 115 ft RMS 

(time) UTC to nearest us 


Contractor 
Trimble Avionics Products. 


UPDATED 


TNL 7880 Airborne GPS/Omega/ 
VLF Navigation System 


The TNL 7880 is a high-performance GPS and Omega/ 
VLF system for general aviation. The combination of the 
precise accuracy of the GPS and Omega/VLF allows 
position calculations to within 15m worldwide, 24 
hours a day and in all weathers. The TNL-7880 navi- 
gates in either GPS or Omega/VLF mode to provide 
accurate positioning for long-range navigation. Six GPS 
channels allow it to track up to eight satellites con- 
stantly and utilise the optimum combination to ensure 
accuracy of position and altitude at one second or less 
intervals. 

The CDU utilises a seven-colour CRT display, for- 
matted in eight 14-character lines. The full alphanu- 
meric keypad eliminates unnecessary keystrokes and 
minimises the possibility of operator error. The system 
will interface with flight directors, autopilots and, 
through its ARINC databus, most long-range navigation 
and EFIS systems. 

The pilot can manage his own flight plan storage of 
2,480 waypoints, organised in up to 170 different plans. 
An optional database is also available, providing the 
pilot with navigational data on over 60,000 waypoints 
located throughout the world, and is periodically 
updated through the Jeppesen NavData service. 


Specifications 

Dimensions: 

(control display unit) 146 x 95.2 x 196.8 mm 
(navigation processor unit) 124.5 x 193 x 322.6 mm 
(Omega aerial control unit) variable 

(GPS aerial control unit) 95.2 x 101.6 x 19 mm 
Weight: 

(control display unit) 2.09 kg 

(navigation processor unit) 4.94 to 5.67 kg 
(Omega aerial control unit) 0.81 to 2.81 kg 
(GPS aerial control unit) 0.17 kg 

Power supply: 28 V DC, 28 W 


Contractor 
Trimble Avionics Products. 


UPDATED 


TNL 7900 Airborne GPS/Omega/ 
VLF Navigation Systems 


The TNL 7900 is an Omega/VLF system that integrates 
asix-channel GPS receiver. The combination of Omega 
and GPS allows position determination to within a few 
metres anywhere in the world, 24 hours a day, under all 
weather conditions. 

The TNL 7900 is a full ARINC 599 Omega navigation 
system that is a form, fit and function replacement for 
other ARINC 599 systems. It will navigate in either 
Omega/VLF or GPS mode. Its six GPS channels allow it 
to track up to eight satellites constantly and utilise the 
optimum combination for assured accuracy of position 
and altitude at one second or less intervals. 

The system features full cockpit interfacing capabil- 
ities to analogue and electronic flight instruments, 
autopilots and specialised digital outputs to radars 
and map displays. The CDU utilises a seven-colour 
CRT display formatted in eight 14-character lines. The 


full alphanumeric keypad eliminates unnecessary 
keystrokes and minimises the possibility of operator 
error. 

The pilot can manage an internal flight plan storage 
of 2,480 waypoints, organised in up to 170 different 
plans. An optional database is also available, providing 
the pilot with navigational data for over 60,000 
waypoints located throughout the world, and period- 
ically updated through the Jeppesen NavData 
service. With the optional database, the TNL-7900 
becomes a navigation management system, accepting 
position information from Tacan and DME/DME 
sensors. 


Specifications 

Dimensions: 

(control display unit) 146 x 95.2 x 196.8 mm 
(receiver processor unit) 196.8 x 193 x 497.8 mm 
(Omega aerial control unit) variable 

(GPS aerial control unit) 95.2 x 101.6 x 19 mm 
Weight: 

(control display unit) 2.54 kg 

(receiver processor unit) 7.26 kg 

(Omega aerial control unit) 0.81-2.81 kg 

(GPS aerial control unit) 0.17 kg 

Power supply: 28 V DC or 115 V AC, 400 Hz, 28 W 


Contractor 
Trimble Avionics Products. 


VERIFIED 


TNL 8000 Airborne GPS Sensor/ 
Navigator 


The TNL 8000 is a high-performance rack-mounted 
GPS receiver which upgrades previously installed 
navigation systems to provide worldwide precise 
position, track and velocity data. Its six channels 
allow it to track up to eight GPS satellites continuously 
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The Trimble TNL 7900 airborne GPS/Omega/VLF navigation systems with the CDU (left) and receiver 


processor unit (right) 


and select the optimum combination to ensure accu- 
rate position and altitude at one second intervals or 
less. 

Information is output through an ARINC 429 databus 
which is compatible with most long-range navigation, 
flight management and EFIS systems. Optional 
interfaces include RS-232 and PTTI. 

Combined with the optional control display unit, the 
TNL-8000 becomes a GPS navigation system, supply- 
ing the pilot with detailed flight information. The CDU 
uses a seven-colour CRT display, formatted in eight 
14-character lines. 


Specifications 

Dimensions: 

(antenna) 95.2 x 101.6 x 19 mm 

(receiver processor unit) 368.3 x 196.6 x 57.2 mm 
(optional CDU) 146 x 95.3 x 196.6 mm 

Weight: 

(antenna) 0.17 kg 

(receiver processor unit) 2.73 kg 

(optional CDU) 2.1 kg 


Contractor 
Trimble Avionics Products. 


AN/PSN-10(V) Trimpack GPS 
Receiver 


The AN/PSN-10(V) Trimpack small lightweight 
GPS receiver is a completely self-contained navigation 
system. It can pinpoint position to within a few 
metres anywhere on earth and is built to operate 
under battlefield conditions. Its rugged electronics 
are sealed in a metal impregnated high-impact 
case that also houses a_ built-in unbreakable 
antenna. It is suitable for helicopters and medium- 
performance fixed-wing aircraft, as well as land 
applications. 

Trimpack can operate in temperatures ranging from 
-30 to +65°C. Solid construction, coupled with elec- 
tronics tested to MIL-STD-810D, results in a calculated 
MTBF of over 15,000 hours. 

All controls are designed for easy operation. A rotary 
switch selects a wide variety of navigation functions 
including position and altitude, range and bearing, 
cross-track error, velocity and time to go. Up to 26 way- 
points can be stored and then transferred from set to 
set over a datalink interface. No initialisation for 
position or time is ever required. 

Trimpack automatically selects the optimal mix of 
satellites and when only three are visible it automati- 
cally operates in an altitude-hold mode. 

With three independent channels of GPS, Trimpack 
can navigate under a wide range of dynamic con- 
ditions, including speeds up to 600 knots. Its multi- 
channel design also allows’ precise velocity 
measurement and guarantees quicker acquisition of 
satellites. It can go from a cold start to a three- 
dimensional fix in 2% minutes and can calculate a fresh 
position every second thereafter. 


Specifications 

Dimensions: 198 x 223 x 63 mm 

Weight: 1.9 kg 

Power supply: 2 lithium batteries, rechargeable Ni/Cd 
battery pack or 8 alkaline AA cells 

9-32 V DC, 5 W external power option 


Contractor 
Trimble Military Systems Division. 


Centurion Hand-Held GPS 
Receiver 


The Centurion integrates Precise Positioning Service 
(PPS) technology into the rugged Trimpack package. 
Although it looks like Trimpack, Centurion’s software 
and electronics have been upgraded. Its new features 
include L1/L2 frequency capability, NMEA-0183 and 
RTCM-104 interfaces, NVG-compatible back-lit display, 
P(Y) code software and hardware, flash ERROM mem- 
ory, increased waypoints, route navigation, Receiver 
Autonomous Integrity Monitoring (RAIM) and high 
signal sensitivity. 

The Centurion integrates the Trimpack man/ 
machine interface with P(Y) code electronics, but 
retains the Trimpack form factor. The receiver provides 
full selective availability and anti-spoof performance 
and, with its L1/L2 frequency capability, Centurion, 
which requires an external antenna, performs even 
when one of these two frequencies is jammed. It is very 
sensitive to weak satellite signals, allowing navigation 
under dense foliage. With its six independent channels, 
it acquires satellites faster and automatically selects the 
optimal satellite mix. As a result, it provides more 
precise position and velocity measurements. 


Specifications 

Dimensions: 211 x 187 x 63 

Weight: 1.45 kg 

Power supply: BA5800 (x2) (>20 h), Ni/Cd (5 h), or AA 
alkaline (x8) (5 h) batteries 

9-32 V DC, 4.5 W 

Temperature range: -30 to +65°C 

Altitude: -1,000 to 50,000 ft 


Contractor 
Trimble Military Systems Division. 


Mobile Reporting Unit 


The Mobile Reporting Unit (MRU) is the mobile seg- 
ment of the Trimble Mobile Automated Command and 
Control System and its Advanced Range Tracking Sys- 
tem. The MRU is a fully integrated, stand-alone unit 
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designed to withstand MIL-STD shock, vibration and 
temperature extremes and to maximise reliability. It 
may be installed on fixed-wing aircraft and helicopters, 
as well as on land vehicles and naval vessels. 

The MRU provides real-time unit identification, pre- 
cise time-tag, course, speed and autonomous or differ- 
ential GPS positioning with regular telemetry updates at 
the rate of one per second. System status information 
and two-way messaging are also available when appro- 
priate system options are specified. When equipped 
with the standard low-noise C/A code GPS receiver, the 
MRU delivers differential GPS position and velocity. 

While the standard low-noise receiver is adequate for 
most high-performance applications, the MRU accom- 
modates other Trimble GPS receivers for special appli- 
cations. Options include full military P(Y), standard 
navigation and other special purpose Trimble 
receivers. 


Specifications 
Dimensions: 

(1 ATR) 318 x 257 x 191 mm 
(% ATR) 318 x 129 x 191 mm 
Weight: 

(1 ATR) 7.5 kg 

(Y% ATR) 6 kg 
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Frequency: 403-430 MHz, 450-470 MHz 
Temperature range: —30 to +60°C 
Altitude: —100 to 50,000 ft 
Accuracy - autonomous GPS: 
(position) 15 m 

(velocity) 1 ft/s 

(time) 0.1 us 

Accuracy - differential GPS: 
(position) 2.5 m 

(velocity) 0.3 ft/s 

(time) 0.1 us 


Contractor 
Trimble Military Systems Division. 


TANS GPS Navigation Sensor 


The TANS is a rugged two-channel sequencing GPS 
navigation sensor which receives the L-band C/A code 
signals broadcast by GPS satellites. It uses the GPS sig- 
nals to provide three-dimensional positioning, velocity 
and time over dual RS-422 digital interfaces. 

TANS Il is a six-channel continuous tracking GPS 
sensor that provides a three-dimensional position 
within 25 m anywhere on earth. With its continuous 
tracking design, TANS II provides data at speeds up to 
800 knots. Initialisation is not required and a three- 
dimensional fix is calculated from a cold start nominally 
within 1% minutes. For increased accuracy, differential 
positioning capability is built in. 

The TANS is intended for applications where size, 
weight and power are at a premium. Features include 
no requirement for initialisation, automatic satellite 
selection algorithms, high reliability and low mainten- 
ance costs and easy integration, interface and 
operation. 


Specifications 

Dimensions: 

(receiver) 127 x 207 x 56 mm 
(antenna) 96 x 102 x 19 mm 
Weight: 

(receiver) 1.27 kg 

(antenna) 0.17 kg 

Power supply: 9-32 V DC, <3 W 
Temperature range: —40 to +71°C 
Accuracy: 

(position) 25 m SEP 

(velocity) 0.2 m/s RMS 

(time) UTC to 1 ms 


Contractor 
Trimble Military Systems Division. 


TANS Vector GPS Attitude 
Determination System 


The TANS Vector is a solid-state attitude determination 
and position location system. The compact and rugged 
receiver offers a comprehensive range of capabilities. It 
is ideally suited for airborne navigation applications that 
currently use gyro-based systems to determine three- 
axis attitude and position. The TANS Vector provides 
azimuth, pitch and roll angles, position, velocity, time, 
differential positioning and waypoint navigation using a 
continuous tracking L1 C/A code receiver. 

The system comprises two major subassemblies: the 
Receiver Processor Unit (RPU), with bidirectional 
RS-422 interface, and a three- or four-element antenna 
array. An optional control display unit is available or the 
TANS Vector can be integrated into the user’s system. 
The attitude receiver consists of two circuit cards, 
which make it ideal for RPU embedded applications. 
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The Trimble TANS Vector receiver system consists 
of a receiver processor unit and antenna array 
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The system is designed to withstand extreme shock 
and vibration and a broad range of operating 
temperatures. 


Specifications 

Dimensions: 

(RPU) 127 x 207 x 56 mm 

(antenna) 96 x 102 x 19 mm 

Weight: 

(RPU) 1.4 kg 

(antenna) 0.18 kg 

Power supply: 9-32 V DC, <4.5 W 

Temperature range: —40 to +71°C 

Altitude: up to 60,000 ft 

Accuracy (RMS): 

(attitude) 0.15-0.3° 

(autonomous GPS position) 50m horizontal, 80m 
vertical 

(differential GPS position) 2-5m_ horizontal, 5-8m 
vertical 

(velocity) 0.2 m/s 

Reliability: >10,000 h MTBF 


Contractor 
Trimble Military Systems Division. 


Tasman GPS Sensor 


Tasman is a six-channel, Precise Positioning Service 
(PPS) GPS receiver that uses both the L1 and L2 fre- 
quencies. It corrects for selective availability, and utilis- 
ing Receiver Autonomous Integrity Monitoring (RAIM), 
protects against spoofing. It provides positioning accu- 
racies of better than 16m and also supplies velocity 
and time for navigation and tracking applications. 

With its continuous tracking design, Tasman pro- 
vides position data over a wide range of dynamic con- 
ditions and velocities. Initialisation is not necessary and 
a three-dimensional fix is calculated within one and a 
half minutes. Position and velocity updates occur every 
second thereafter. 

Data is transferred through two serial input/output 
ports, allowing Tasman to interface with vehicle sen- 
sors, control systems and a control/display unit. The 
low-profile antenna provides excellent satellite visibility. 
Tasman also reports GPS system health and receiver 
operational status. A differential GPS capability is built 
in. 

Housed in a lightweight, sealed aluminium case, 
Tasman is built to withstand extreme temperatures and 
severe vibration. 


Specifications 
Dimensions: 

(receiver) 127 x 207 x 56 mm 
(antenna) 96 x 102 x 19 mm 


GPS-950 Sensor 


The GPS-950 GPS sensor has been specifically 
designed to interface with UNS flight management and 
navigation management systems. 

The GPS-950 utilises a five-channel receiver 
designed to process continuously pseudo range and 
range rate measurements from the four or more satel- 
lites having the best geometry and to output a navi- 
gation solution which includes three-dimensional 
position and velocity, time and status. When necessary, 
the fifth channel is used to gather ephemeris data from 


Weight: 

(receiver) 1.3 kg 

(antenna) 0.28 kg 

Power supply: 9-32 V DC, <3.5 W 
Temperature range: —40 to +71°C 
Altitude: —1,300 to 66,000 ft 
Accuracy - autonomous GPS: 
(position) 16 m SEP 

(velocity) 0.2 m/s RMS 

(time) 100 ns RMS 

Accuracy - differential GPS: 
(position) 5m SEP 

(velocity) 0.2 m/s RMS 

(time) 100 ns RMS 


Contractor 
Trimble Military Systems Division. 


Trimpack III Hand-Held GPS 
Receiver 


The Trimpack II electronic hardware and software have 
been upgraded to provide enhanced tracking perform- 
ance in a dependable, rugged, easy-to-use package. 
New features include NMEA-0183, RTCM-104, L1/L2 
frequency capability and an NVG-compatible back-lit 
display, along with Receiver Autonomous Integrity 
Monitoring (RAIM), flash EPROM memory, increased 
waypoints, route navigation and exceptional signal 
sensitivity. 

Trimpack III integrates the man/machine interface of 
the Trimpack SLGR with the latest Trimble electronics. 
Its standard form factor allows interchangeable instal- 
lation with the earlier AN/PSN-10(V) Trimpack receiver. 

Trimpack III is an SPS stand-alone receiver. It can be 
upgraded to full PPS for authorised users. With its 
L1/L2 frequency capability, it can perform even when 
one of the GPS frequencies is jammed. 

With its six channels, Trimpack III acquires satellites 
faster and automatically selects the optimal satellite 
mix. 


Specifications 

Dimensions: 211 x 187 x 63 mm 
Weight: 1.45 kg 

Power supply: 2 x BA5800 (>20 h), Ni/Cd (5 h) or 8 x 
AA alkaline (5 h) 

Temperature range: —30 to +65°C 
Altitude: — 1,000 to 50,000 ft 
Accuracy - autonomous GPS: 
(position) 25 m SEP 

(velocity) 0.2 m/s RMS 

Accuracy - differential GPS: 
(position) 5m RMS 

(velocity) 0.2 m/s RMS 


Contractor 
Trimble Military Systems Division. 


The Trimpack Ill advanced hand-held GPS receiver 
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all the satellites in view, allowing rapid adaptation to 
obscuration. Otherwise, it is used to gather navigation 
data. In degraded constellation geometries, the 
GPS-950 will continue to provide two-dimensional navi- 
gation, using measurements from three satellites along 
with either GPS-corrected pressure or baro-corrected 
altitude. 

Operation of the GPS-950 is controlled through and 
by the UNS systems with no additional control or dis- 
play required. The GPS-950 provides outputs for up to 
three, and can accept inputs from two, UNS systems. 
Digital communications via low-speed ARINC 429 


format are utilised between the sensor and UNS systems. 
These can integrate position data from the GPS-950 sen- 
sor with other long- and short-range navigation sensors 
to derive a highly accurate best computed position. 
Integrity of the GPS position solution is monitored by 
both the GPS-950 sensor and the UNS systems with 
appropriate messages provided to the pilot. 


Specifications 

Dimensions: 

(sensor) 194 x 25.1 x 386.8 mm 
(antenna) 119.4 x 73.7 x 57.2 mm 


Weight: 
(sensor) 1.5 kg 
Power supply: 18-32 V DC, 20 W 


Status 
Qualified in March 1994 to TSOs C-115a and C-129 
B/C3. 


Contractor 
Universal Navigation Corporation. 
UPDATED 


GPS-1000 Sensor 


The GPS-1000 long-range navigation sensor features a 
12-channel engine which tracks all satellites in view sim- 
ultaneously and includes real-time and predictive 
Receiver Autonomous Integrity Monitoring (RAIM) 
capabilities. It features high acquisition and tracking 
sensitivity, carrier phase smoothing and _ position 
updates every second and will be able to accept 
pseudo-range correction signals from local area 
differential GPS in the future. 

The GPS-1000 can be certified for en route and 
terminal operations, and non-precision approaches. 


Specifications 

Dimensions: 194.1 x 25.1 x 386.8 mm 
Weight: 1.6 kg 

Power supply: 18-32 V DC, 0.255 A at 28 V 
Certification: TSO C-129 Class B1/C1 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 


GPS-1200 Sensor 


The GPS-1200 long-range navigation sensor utilises a 
more highly advanced 12-channel GPS engine than the 
GPS-1000. It features real-time and predictive Receiver 
Autonomous Integrity Monitoring (RAIM), satellite fault 
detection and exclusion capability and carrier phase 
tracking, and is Wide Area Augmentation System 
(WAAS) ready. It also includes local area differential 
GPS signal integration capability. Besides en route and 
terminal operations, the GPS-1200 can be certified as 
one of the two required long-range sensors for NAT 
MNPS navigation across the North Atlantic. It can also 
be certified for non-precision approaches and incorpor- 
ates DO-178B critical level software which will be 
required for precision approach certification in the 
future. 


Specifications 

Dimensions: 194.1 x 25.1 x 386.6 mm 
Weight: 1.6 kg 

Power supply: 18-32 V DC, 0.255 A at 28 V 
Certification: TSO C-129 Class B1/C1 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 


LCS-850 Loran C Sensor 


The LCS 850 Loran C sensor has been specifically 
designed to interface with UNS flight management and 
navigation management systems with no additional 
control or display required. Using atrue multiple station 
solution, the LCS-850 provides accurate lat/long pos- 
ition information to the UNS management systems. It 
tracks up to eight stations in a multi-GRI position sol- 
ution, automatically selecting the best signals from mul- 
tiple chains. Position is calculated using a minimum of 
three stations on one GRI or two stations on each of two 
GRlis. Notch filters reduce interference and provide 
increased performance in weak Loran signal areas. 

The LCS-850 meets the rigorous standards of TSO 
C-60b and also meets both system and accuracy 
requirements for RNav operations in the US National 
Airspace System and has NAT MNPS. airspace 
approval. 
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Specifications 

Dimensions: 194.1 x 25.1 x 386.6 mm 
Weight: 1.6 kg 

Power supply: 18-32 V DC, 0.225 A at 28 V 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 


MultiMission Management 
System 


The MultiMission Management System (MMMS) is a 
special missions version of the UNS Flight Manage- 
ment System (FMS). In addition to the features of the 
FMS, the MMMS provides the ability to fly computed 
flight patterns for rising ladder, expanding square, 
racetrack, orbit, sector search and border patrol. The 
system has applications for search and rescue, 
photogrammetry, surveillance and border patrol. 


Contractor 
Universal Navigation Corporation. 


UNS-1B Flight Management 
System 


The UNS-1B Flight Management System (FMS) com- 
prises a Control/Display Unit (CDU), Navigation Com- 
puter Unit (NCU) and Data Transfer Unit (DTU) for 
uploading and downloading navigation database infor- 
mation. The CDU is available with a 127 mm colour dis- 
play, ten line-select keys, ten function keys and a full 
alphanumeric keyboard. 

The UNS-1B uses position data from long- and short- 
range navigation sensors to determine the best com- 
puted position. Automatic scanning DME/DME/DME 
positioning with slant range error correction, as well as 
en route Rho/Theta, is computed. Vertical navigation, 
three-dimensional approach mode - including GPS 
approaches - and holding pattern are also included. All 
twenty leg types can be flown, including heading to alti- 
tude, radial intercept, DME arcs and procedure turns - 
all manoeuvres required to fly complete SIDs, STARs 
and holding pattern procedure accurately. The UNS-1B 
FMS accepts fuel flow data from up to four engines. 

Analogue and digital outputs are provided to flight 
directors, autopilots, EFIS, multifunction displays and 
radar navigation displays. Digital communications are 
provided using the ARINC 429/571/561/575 formats. 

The UNS-1B has a 3.1 Mbyte database capacity, 
equivalent to 200,000 waypoints, and can include SIDs, 
STARs and approaches. It also includes airports, 
navaids, en route and terminal waypoints and airways in 
the database. The Jeppesen database is formatted on 
3.5 in diskettes and is updated on a 28-day cycle. Pilot- 
defined data can include 200 routes, with up to 98 way- 
points in each for a total of 3,000 waypoints, 100 
arrivals/departures, 100 approaches and 100 runways. 
Built-in batteries prevent memory loss when the unit is 
removed from the aircraft. 

Additional system features include a heading mode 
for direct control of aircraft heading through the CDU, 
bank angle commands correlated to altitude and turn 
anticipation to eliminate overshoots. Options include 
frequency management for centralised control of air- 
craft navigation and communication radios, AFIS inter- 
face capabilities for airborne ground link information 
and aircraft specific performance data functions. 

The latest variant is UNS-1B plus. It utilises a colour 
flat-panel control/display. The 2MCU-sized navigation 
computer unit houses the new ASCB-interface printed 
circuit board. This board can also be installed in the 
UNS-1C and UNS-1D models as retrofits for the 
Challenger 601-3A and Falcon 900 aircraft. 

The UNS-1B plus with GPS-1200 sensors is certified 
for GPS operation in en route, terminal and approach 
phases of flight (TSO C1156 and C129 Class B1/C1), 
and meets the requirements for primary reasons of 
navigation in oceanic/remote airspace. 


Specifications 
Dimensions: 

(CDU) 169 x 146 x 200.2 mm 
(NCU) 194 x 57 x 388 mm 
(DTU) 53.8 x 146 x 205 mm 
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Weight: 

(CDU) 3.45 kg 

(NCU) 3.45 kg 

(DTU) 1.47 kg 

Power supply: 27.5 V DC, 60 W (max) 
26 V AC, 400 Hz, 1 VA 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 
UPDATED 


UNS-1C Flight Management 
System 


The UNS-1C Flight Management System (FMS) is an 
all-in-one unit that includes an integral 12-channel 
GPS receiver with real-time and predictive Receiver 
Autonomous Integrity Monitor (RAIM). It is designed 
for integration with the advanced all-digital avionics 
suites of the next-generation aircraft, such as the 
Lear 45, Falcon 900EX, Falcon 2000, IA! Galaxy and 
Astra SPX. 

The UNS-1C contains all the features and functions 
of the UNS-1B. Enhancements include a 5 Mbyte 
navigation database, full-colour active matrix liquid 
crystal flat-panel display and the latest surface mount 
technology available, providing a more compact 
design and much higher reliability. 


Specifications 
Dimensions: 
(UNS-1C) 162 x 146 x 228 mm 
(data transfer unit) 53.8 x 146 x 205 mm 
Weight: 
(UNS-1C) 3.63 kg 
(data transfer unit) 1.47 kg 
Power supply: 27.5 V DC, 50 W (max) 
26 V AC, 400 Hz, 1A 


Status 
The UNS-1C is available for retrofits. 


Contractor 
Universal Navigation Corporation. 
UPDATED 


The UNS-1C all-in-one flight management system 
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UNS-1M Navigation Management 
System 


The all-in-one UNS-1M is a full navigation management 
system, self-contained in a control/display unit, which 
meets the standards of TSO C-129 A1/B1/C1. It fea- 
tures a flat-panel display, integral 12-channel GPS 
receiver with Receiver Autonomous Integrity Monitor 
(RAIM) and full alphanumeric keyboard. Smart auto- 
scanning DME/DME/DME provides continuous DME 
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updating. Three external long-range sensor inputs 
accommodate combinations of Omega/VLF, Loran C, 
inertial and GPS sensors. The UNS-1M provides digital 
and analogue outputs for autopilot, mechanical HSI 
and EFIS systems. The unit’s three-dimensional 
approach mode provides guidance on approach and is 
IFR certified for non-precision GPS, RNav, VOR and 
VOR/DME approaches. Fuel management utilises two- 
engine DC analogue sensor inputs to provide real-time 
fuel data, including gross weight and landing weight; 
fuel on board, predicted overhead the destination, 
required to the destination and amount of reserves; 
usage figures for ground and air n miles/lb, and endur- 
ance and range. A worldwide Jeppesen navigation 
database is stored on, and updated via, a non-volatile 
flash memory card. The database includes airports, 
VORs, DMEs, VOR/DMEs, ILS/DMEs, VORTacs, 
Tacans, NDBs and en route and terminal waypoints. 


Specifications 

Dimensions: 114 x 146 x 241 mm 

Weight: 2.81 kg 

Power supply: 19-32 V DC, 35 W (max) at 27.5 V 
26 V AC, 400 Hz 


Status 
In production. Selected by Executive Airlines for 
ATR-42 and ATR-72 aircraft. 


Contractor 
Universal Navigation Corporation. 


UPDATED 


UNS-764 Omega/VLF Sensor 


The UNS-764 Omega/VLF sensor was designed to 
operate in conjunction with the Universal’s UNS-1 flight 
management and navigation management systems, 
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working either alone or in combination with inertial, 
GPS or Loran C sensors. The system comprises an 
antenna and receiver, the control/display unit of the 
UNS-1 system providing the necessary management 
functions. Gate-array and surface-mount technologies 
combine to reduce the size and weight of the UNS-764 
system over previous Omega/VLF sensors. Operation 
is automatic, control being exercised via the UNS-1. 
Five independent receive channels enable all available 
Omega, and up to eight VLF, stations to be monitored 
simultaneously. 


Specifications 

Dimensions: 194.1 x 56.9 x 387.6 mm 
Weight: 2.9 kg 

Power supply: 28 V DC, 20 W (max) 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 


UNS 764-2 GPS/Omega/VLF 
Sensor 


The UNS 764-2 is a combination GPS/Omega/VLF 
long-range navigation sensor. It incorporates a 12- 
channel GPS receiver that features real-time and pre- 
dictive Receiver Autonomous Integrity Monitoring 
(RAIM), satellite fault detection and exclusion capabil- 
ity, carrier phase tracking. It is Wide Area Augmentation 
System (WAAS) ready. 

The Omega/VLF receiver features five independent 
channels which track all available Omega and up to 
eight VLF stations simultaneously. 


Specifications 
Dimensions: 194.1 x 56.9 x 387.6 mm 


Weight: 3.6 kg 
Power supply: 28 V DC, 30 W nominal 
Certification: TSO C-129 Class B1/C1, C-94a 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 


UNS-RRS radio reference sensor 


The UNS-RRS radio reference sensor has been 
designed to provide DME, VOR and Tacan radio data 
for the UNS-1 flight and navigation management sys- 
tem. It is remotely tuned through the UNS-1 CDU via an 
ARINC 429 databus and each RRS can support two 
UNS-1 systems. 


Specifications 

Dimensions: 194.1 x 56.9 x 387.6 mm 
Weight: 

(receiver) 352 kg 

Power supply: 28 V DC, 1 A (max) 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 
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FLIGHT MANAGEMENT AND CONTROL 


Electro-Thermal Ice Protection 
Systems (ETIPS) 
ETIPS is a new technology family of ice protection sys- 


tems to maintain critical surfaces free of ice, frost and 
snow. 


CANADA 


Advanced Fiber Heater (AFH) assemblies, control- 
lers, and displays are provided to match the require- 
ment. The system is automatic. No pilot intervention is 
required and the system is activated automatically for 
ground operation only, with flight deck-mounted 
indicators. 


Status 
Certified for MD-80 Series aircraft. 


Contractor 
AlliedSignal Aerospace Canada. 
NEW ENTRY 


CMA-2082 Avionics Management 
Systems 


CMA-2082 Avionics Management Systems (AMS) are 
microprocessor-controlled management systems that 
can interface with a wide range of avionics equipment 
via an MIL-STD-1553B or ARINC 429 databus. A dis- 
crete interface assembly can be added to integrate 
other avionics systems. 

The AMS uses a Thin Film ElectroLuminescent 
(TFEL) flat panel display with contrast enhancement/ 
bandpass filters to achieve both sunlight-readability 
and night vision goggles compatibility. The display is 
made up of active picture elements (pixels) arranged in 
an active display area of approximately 76 x 76 mm. A 
larger display, known as the CMA-2082-5, with an active 
display area of 76 x 127 mm,, is also available. A com- 
prehensive keyboard with 31 keys forms an integral 
part of the front panel and includes 10 soft keys whose 
functions are assigned by the system software and dis- 
played on the screen. Extensive processing capability 
is based on an Intel 80486. 

Typical applications for the CMA-2082 include Com- 
munications, Navigation and Identification (CNI) func- 
tions; navigation control and display; integrated 
weapons controller and digital map controller. Other 
capabilities can be added to meet customer specifi- 
cations with built-in maths co-processor and cache, 
and an Intel 82786 graphics processor. 

Variants include the CMA-2082A, recently fitted to 
UH-60Q and CH-146 UTTH helicopters, and the 


Fly-by-Wire System for the 
Mercure 


The Dassault Mercure airliner first flew in 1971 and 
uses electrical signalling in conjunction with a mechan- 
ical back-up system to convey flight control information 
from the flight deck and systems to the flying surfaces. 
The basic aircraft is conventionally stable and the flight 
control system includes auto-stabilisation. Control can 
be maintained in the event of a total fly-by-wire system 
failure, although the handling qualities would be some- 
what degraded. 


Status 
In service. 


Contractor 
Dassault Aviation. 


VERIFIED 


Mirage Fly-by-Wire (FBW) 
Systems 


In common with most high-performance military aircraft 
of its era, the Dassault Mirage Ill was developed with 
electrically signalled flight control information and 
some analogue electronic processing for improved ca- 
pability. There is also a mechanical back-up. Powered 
control operation without fly-by-wire signalling allows 


CMA-2082D. 

The CMA-2082D integrates navigation sensors, 
including optional built-in GPS, communications and 
the control of weapons and FLIR or radar systems. A 
dual-redundant MIL-STD-1553B interface, functioning 
as either a bus controller or remote terminal, is stan- 
dard. Dual ARINC 429 interfaces are available, as are 
other customer specified input/output options that per- 
mit a direct interface with subsystems. An optional 
speech recogniser data input and control, designed for 
use in high-noise environments, is also available. 


Specifications 

Dimensions: 

(CMA-2082) 146 x 181 x 170 mm 

(CMA-2082-A) 146 x 239 x 170 mm 

(CMAO-2082D) 146 x 239 x 170 mm 

Weight: 

(CMA-2082) 4.54 kg 

(CMA-2082-A) 5.44 kg 

(CMA-2082D) 5.9 kg 

Power supply: 28 V DC, 75 W (max) 

Display size: 

(CMA-2082) 76 x 76 mm, 192 x 192 pixels 
(CMA-2082A) 76 x 127 mm, 192 x 320 pixels 
(CMA-2082D) 102 x 102 mm, 512 x 512 pixels 
Display capacity: 

(CMA-2082) 12 lines, 21 characters per line 
(CMA-2082A) 20 lines, 21 characters per line 
Visibility: readable in 10,000 ft candles of incident light 
Memory: 256 kbytes UVPROM_ expandable to 


FRANCE 


the aircraft to be recovered from most flight conditions 
although its handling qualities are degraded. The 
Mirage Ill system was retained in the Mirage 5 and the 
Mirage 50. 

The Dassault Mirage IV is aerodynamically similar to 
the Mirage Ill but is considerably larger. Having been 
designed during the same decade it incorporated a 
similar fly-by-wire system. Philosophy and operational 
modes are understood to be approximately the same 
as the Mirage Ill. 

The Dassault Mirage F1 first flew in 1966 and uses a 
flight control system which is essentially like that of the 
Mirage III in that it uses electrical signalling, some elec- 
tronic processing and powered controls with a mechan- 
ical back-up. The fly-by-wire system configuration was 
altered to match the flight control surface layout of a 
conventional aircraft planform. 

A fully fly-by-wire analogue system was specified for 
the Dassault Mirage 2000, which has a similar configur- 
ation to that of the Mirage Ill but is conventionally 
unstable. The fully FBW flight control system provides 
an appropriate degree of stability and mixes control 
inputs from the pilot and systems so that airframe 
stresses and aerodynamic limits, including those dur- 
ing supersonic flight, are not exceeded. The aircraft's 
available performance can therefore be fully exploited 
with better manoeuvrability than with a conventional 
FBW system. 

The wing trailing-edge control surfaces (elevons) are 
used for control in the pitch and roll axes and are sig- 
nalled electronically without any mechanical back-up. 


The CMA-2082D avionics management system 
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512 kbytes; 16 kbytes RAM; 8 kbytes EEPROM; 512 to 

2,048 kbytes FLASH, programmable via RS-232 or MIL- 

STD-1553 interface 

Environmental: MIL-E-5400T, Class 1 


Status 
In production for fixed-wing aircraft and helicopters. 


Contractor 
Canadian Marconi Company. 
UPDATED 


There are two surfaces on each wing, each serve 
d by a twin body servo-jack and each body taking 
demands from two of the four available electronic 
channels. The single rudder is signalled via a triple fully 
FBW arrangement. A fifth channel emergency system, 
which uses battery supported signalling to provide the 
pilot with a degree of actuator control, is also 
employed, suggesting that in some portions of the 
flight envelope the aircraft has a reasonable degree of 
natural stability. 

The system has quadruplex sensors associated with 
the pilot’s controls and multiple gyros, accelerometers 
and air data sensors, which feed in to a quadruplex pro- 
cessor arrangement using hybrid computing tech- 
niques. Each processor is largely analogue, with digital 
computation of control gain parameters. Dassault is 
responsible for all flight control system development 
and provides interfaces which enable automatic flight 
control system demands to reach the flying controls. 
The Mirage 2000 is in production, having entered 
service in July 1984. 


Status 
All types are still in service. 


Contractor 
Dassault Aviation. 


UPDATED 
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BR 1260/BR 2060 Analogue 
Control Units 


The BR 1260 unit provides control for the Larzac C6 
engine which powers the Alpha Jet trainer. The BR 
2060 variant was developed for the Larzac C20 engine 
for the Alpha Jet tactical support aircraft. ELECMA also 
supplies a C6/C20 conversion kit. 


Status 

In service but no longer in production. Over 1,500 BR 
1260 units and 460 conversion kits have been delivered 
to the French and foreign air forces. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


VERIFIED 


CP 1654 Airborne Engine Life 
Monitoring Unit 


The ELECMA CP 1654 engine life monitoring system 
permits fast and reliable real-time computation of the 
residual service life of an engine’s major rotating parts, 
such as the compressor and turbine discs and seals. It 
leads to significant engine maintenance cost savings, 
as well as safety improvements. Almost fully automatic, 
the CP 1654 is easy to operate and may be installed on 
aircraft already in operation. 


Status 

Production at the end of 1995 stood at 286 units 
delivered. The CP 1654 has accumulated over 100,000 
flying hours. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


UPDATED 


RM 1627 Full Authority Digital 
Engine Control Unit 


The RM 1627 Full Authority Digital Engine Control 
(FADEC) unit is fitted on the SNECMA M53-P2 engine 
for the Mirage 2000 aircraft. 


Status 
In production. More than 515 units had been delivered 
to the French and foreign air forces by the end of 1995. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


UPDATED 


RN 1763 and 1764 Full Authority 
Digital Engine Control Units 


The RN 1763 Full Authority Digital Engine Control 
(FADEC) unit provides full authority digital control of the 


The ELECMA RN2151 hardened FADEC unit for the Turbomeca Arrius 1A turboshaft engine 
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One of the two identical RN 2288 FADEC units for the M88-2 engines powering the Dassault Aviation 


Rafale 


Turbomeca Arrius 1M turboshaft engines. The RN 1764 
is a variant of the RN 1763, with an additional board to 
ensure varior stator control, and includes six plug-in 
modules instead of five as in the RN 1763. It provides 
full authority digital control of the Turbomeca TM 333 
turboshaft engine. 


Status 
Production at the end of 1995 stood at 238 units 
delivered. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


VERIFIED 


RM 1901/RN 2288 Full Authority 
Digital Engine Control Units 


The fully redundant RM 1901 Full Authority Digital 
Engine Control (FADEC) unit has been designed and 
developed by ELECMA for the M88-2 engine for French 
Air Force and Navy versions of the Rafale combat air- 
craft. The RN 2288 is an upgraded version which can 
easily be adapted to other applications to meet the 
needs of various aero-engine manufacturers. It benefits 
from the latest technology in the fields of electronic 
components and manufacturing processes, offers 
reduced production cost and integrates all the engine 
control and maintenance functions. In addition, the RN 
2288 possesses the growth potential to meet further 
requirements. 


Status 

More than 63 RM 1901 and 21 RN 2288 prototypes had 
been delivered for ground and in-flight tests up to the end 
of 1995, accumulating over 20,000 hours operating time. 
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1995 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


UPDATED 


RN 1993 Full Authority Digital 
Engine Control Unit 


The RN 1993 is another variant of the RN 1763 FADEC 
unit. It provides the full authority control for the Turbo- 
meca Makila 1A2 for the Super Puma. 


Status 
In production, with 63 units delivered by the end of 
1995. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


UPDATED 


RN 2151 and RN 2185 Hardened 
Full Authority Digital Engine 
Control Units 


The RN 2151 is a hardened version of the RN 1763 
FADEC unit. It equips the Turbomeca Arrius 1A turbo- 
shaft engine and incorporates hardened subassem- 
blies against electromagnetic phenomena such as 
high-energy RF and lightning interference. 

The RN 2185 is a hardened version of the RN 1764 
FADEC unit and equips the Turbomeca TM 333-2B 
turboshaft engine. 


Status 
In production, with 197 units delivered to the end of 
1995. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


UPDATED 


TE 1374 Adour Engine Electronic 
Fuel Dipping Timer Box 


The TE 1374 was designed for the Rolls-Royce/Turbo- 
meca Adour engine in the British Aerospace Hawk 
trainer aircraft to control fuel dipping servo flows 
in order to maintain a surge-free boundary during the 
firing of missiles. 


Status 
In production with over 735 units delivered by the end 
of 1995. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


UPDATED 


VT 1153/1160/1840 Adour 
Engine Control Amplifiers 


The VT 1153 engine control amplifier and its VT 1160 
tropicalised variant were designed to control the speed 
and temperature of the Rolls-Royce/Turbomeca Adour 
engines in the Jaguar aircraft. 

The VT 1840, an updated version, was introduced in 
1989 for French Air Force Jaguar aircraft. 


France/FLIGHT MANAGEMENT AND CONTROL 


Status 
In service. Production of the VT 1153/1160 ended in 
1985, with over 1,660 amplifiers delivered to French 
and foreign air forces, including 480 units built under 
licence in Japan for the Mitsubishi T2 and F1. 

Retrofit of French Air Force Jaguars with the VT 1840 
began in 1989. Over 350 units had been delivered by 
the end of 1995. 
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Contractor 
ELECMA, the Electronics Division of SNECMA. 


UPDATED 


AFDS 95 Flight Control System 


The AFDS 95, designed for IFR operation with light and 
medium helicopters, is a modular system consisting of 
a basic two- to four-axis autopilot computer, coupler 
flight director computer and associated equipment. In 
the event of a coupler flight director computer failure 
the system is reconfigured in its basic mode, which 
allows the pilot to complete the mission. 

By using inputs from vertical and directional gyros, 
the digital autopilot computer provides references for 
automatic control relative to attitude and heading. The 
basic autopilot functions are cyclic and yaw damping, 
long-term pitch and roll attitude hold and long-term 
heading hold in cruise and hover. The fourth axis facility 
is intended for operators needing transition and hover 
capability. The autopilot computer drives the electro- 
mechanical actuators in the control circuit and, when 
coupled to the coupler flight director computer, the trim 
and artificial feel actuators. More comprehensive ver- 
sions incorporate a coupler flight director and digital 
panel-mounted computer which interfaces the navi- 
gation equipment to the attitude director indicator 
and/or autopilot computer. 

With up to 11 push-buttons, the coupler flight direc- 
tor computer permits the selection of operating modes 
which include Hdg, Nav, IAS, VS, GS, B Alt, App 1, App 
2, Hov, R Alt and Clb. The coupler flight director compu- 
ter includes co-ordination and collective, yaw and cyclic 
coupling, together with longitudinal and lateral speed 
control when using Doppler signals. 

The AFDS 95 flight control system is transparent, 
therefore the pilot’s control inputs are detected and the 
attitude hold terms removed to keep the autopilot from 
resisting pilot control in manoeuvring flight. The system 
is approved to FAA TSO C9C. 


Status 
In service on the B 222 and A 109 helicopter and in 
production. 


Contractor 
Sextant Avionique. 


The Sextant Avionique AFDS 95 autopilot system 


AP 205 Autopilot 


The AP 205 autopilot was designed for the French ver- 
sion of the Sepecat Jaguar. It is a simple and rugged 
system allowing pilots to fly hands-off while conducting 
other operational tasks. 

Autopilot facilities include pitch attitude and altitude 
hold in the pitch axis and heading hold in the roll axis. 
Trim functions provide automatic pitch trim and manual 
trim assist in roll. Further modes for navigation or guid- 
ance purposes can be added. Modular construction is 
claimed to minimise maintenance and the system is 
designed to be retrofitted into aircraft not equipped 
with autopilot. The first autopilot was delivered to the 
French Air Force in November 1981. 


Specifications 

Dimensions: 124 x 210 x 253 mm 
Weight: 5.4 kg 

Power supply: 

200 V AC, 400 Hz, 3 phase, <40 VA 
26 V AC, 400 Hz, 3 phase, <1 VA 
28 V DC, 15 W 


Status 
In service in the French Air Force Sepecat Jaguar. 


Contractor 
Sextant Avionique. 


AP 305 Autopilot/Flight Director 
System 


The AP 305 autopilot and flight director system is 
derived from an earlier Sextant Avionique system, the 
Tapir, which equipped civil Fokker F27 and French Air 
Force Nord 262 light transports. For French Navy Nord 
262s a radio altimeter low-altitude mode has been 
added for low-flying operations over the sea. It is an 
analogue system with sideslip suppression, turn 
co-ordination and Cat. | auto-approach capability. Flight 
director/autopilot facilities include altitude capture and 
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hold, selected heading capture and hold, VOR/ILS 
capture and tracking, attitude hold and appropriate 
operation indications and alerts. 

There is also a sideslip detector and four servo 
actuators. 


Specifications 

Dimensions: 

(system computer) 421 x 125 x 194 mm 

(control panel) 180 x 146 x 57 mm 

(mode selector) 135 x 146 x 27 mm 

Weight: 

(excluding actuators) 8.6 kg 

(including actuators) 21.6 kg 

Power supply: 115 V AC, 400 Hz, single phase, <80 VA 
28 V DC, <150 W 


Status 
In service in French Navy and Air Force Nord 262 
aircraft. 


Contractor 
Sextant Avionique. 


AP 405 Autopilot and Autothrottle 
System 


The AP 405 has been specially designed to monitor 
height above sea level, to meet the requirements of the 
French Navy for the low-altitude and high-speed oper- 
ations of its carrierborne Dassault Super Etendard. 
Precise angle of attack holding is provided by the 
autothrottle, including during carrier approaches when 
precise control is a deciding factor in achieving consist- 
ency and safety of operations. 

Autopilot functions are pitch hold, altitude capture 
and hold, heading hold (with control wheel steering 
override), semi-automatic pitch trim and the provision 
for instinctive disconnect to make rapid flight path 
changes. At very low altitudes there is also a radio alti- 
tude hold mode with continuous flight path monitoring. 
The autothrottle system can capture and hold a 
selected angle of attack. 


Specifications 

Dimensions: 

(system computer) 409 x 198 x 94 mm 
(control/indicator panel) 115 x 26 x 150 mm 
(autothrottle actuator) 120 x 120 x 200 mm 
(angle of attack selector panel) 37 x 45 x 50 mm 
Weight: 7.9 kg 

Power supply: 

115 V AC, 400 Hz, single phase, <60 VA 

26 V AC, 400 Hz, single phase, <1 VA 

28 V DC, <60 W 


Status 
In service in French Navy Super Etendard aircraft. 


Contractor 
Sextant Avionique. 


AP 505 Autopilot 


The AP 505 has been designed for Mach 2+ combat air- 
craft. Pilots of the Dassault Mirage F1, which is 
equipped with the system, claim to be satisfied with 
its reliability and ease of use. The system can be 
switched on before take off, and engaged or disen- 
gaged by a handgrip trigger on the control column. In 
basic mode it maintains the longitudinal attitude, held 
when the pilot releases the stick trigger, and either the 
heading or bank angle, depending on whether re- 
engagement is effected at a bank angle of less or more 
than 10°. Autopilot modes provide automatic flight at a 
preselected altitude, heading or VOR/Tacan/ILS 
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bearing. Limits on attitude hold facilities are +40° in 
pitch and +60° in roll. 


Specifications 

Dimensions: 

(system computer) 190 x 202 x 522 mm 
(function selector unit) 132 x 142 x 27 mm 
(heading selector unit) 99 x 35 x 80 mm 
Weight: 14.9 kg 

Power supply: 

200 V AC, 400 Hz, 3 phase, <100 VA 

26 V AC, 400 Hz, single phase, <6 VA 

28 V DC, <15 W 


Status 
In service in Dassault Mirage F1 aircraft. More than 600 
sets have been built and supplied to eight countries. 


Contractor 
Sextant Avionique. 


AP 605 Autopilot 


The AP 605 is a digital flight control system developed 
for the Dassault Mirage 2000 supersonic combat air- 
craft. The high-capacity Sextant Avionique Series 7000 
computer allows future extensions to the basic auto- 
pilot, to provide new modes suited to the particular mis- 
sions flown by the aircraft. Flight control signals which 
pass between the autopilot and the Mirage 2000 fly- 
by-wire flight control system use a digibus serial data 
transmission system. 

The AP 605 provides semi-transparent control, 
meaning that it is engaged or disengaged simply by 
releasing or taking hold of the control stick, which has a 
trigger switch in the handgrip. There is a high degree of 
internal monitoring, and computer design and organis- 
ation have been configured to reduce onboard main- 
tenance. In basic mode the autopilot will hold pitch 
angle to any value within the range +40°, or bank angle 
in the range +60°. Additionally there are altitude cap- 
ture and hold modes, preset altitude acquisition and 
fully automatic approach capability down to 200 ft. The 
Mirage 2000N version autopilot includes a terrain- 
following mode. 

The Mirage 2000D version includes coupling with the 
air-to-ground fire control system and the capability of 
very low-altitude capture and hold over the sea. 


Specifications 

Dimensions: 

(system computer) 194 x 124 x 496 mm 
(control unit) 24 x 146 x 115 mm 
Weight: 12.7 kg 

Power supply: 

200 V AC, 400 Hz, 3 phase, <100 VA 

26 V AC, 400 Hz, single phase, <1 VA 
28 V DC, <30 W 


Status 
In service in Dassault Mirage 2000 aircraft. 


Contractor 
Sextant Avionique. 


The Sextant Avionique AP 605 digital flight contro! 
system was developed for the Dassault Mirage 
2000 


AP 705 Autopilot 


The AP 705, equipping the Atlantique 2 ASW aircraft, is 
designed to provide precise flight path control and a 
high level of safety at very low altitudes above the sea. 
The system can hold a course while maintaining alti- 
tude. These levels of performance are made possible 
by the quality of inertial data available on the aircraft 


FLIGHT MANAGEMENT AND CONTROL/France 


The AP 705 autopilot 


and by the versatility of the microprocessor-based 
computer. Built-in automatic testing enables the 
operation of the system and its safety devices to be 
checked before take off, and also facilitates onboard 
maintenance. 

The three-axis autopilot includes pitch trim and can 
drive a flight director system. Autopilot modes permit 
pressure altitude hold, glide slope beam tracking (in 
Category | weather minima) and radio altitude hold over 
the sea at very low levels in reduced visibility. Lateral 
modes provide for holding the heading or course at 
the time of engagement, heading hold and homing or 
tracking on radio navaids, or navigation waypoints. 


Specifications 

Dimensions: 

(system computer) 384 x 256 x 194 mm 
(control unit) 200 x 164 x 67 mm 
(servo-actuator) 185 x 183 x 101 mm 
Weight: 23 kg 

Power supply: 

200 V AC, 400 Hz, 3 phase, <50 VA 

28 V AC, <150 VA 


Status 
In production for the Dassault Atlantique 2 maritime 
patrol aircraft. 


Contractor 
Sextant Avionique. 


AP 725 Autopilot 


The AP 725 is used in the retrofit of the Boeing C-135FR 
flight control system and has been adapted from the AP 
705 autopilot (see previous entry). The digital AP 725, 
with its pilot/system dialogue interface, eases in-flight 
refuelling operations. 

In basic mode, the autopilot holds pitch attitude and 
heading or bank angle. Additionally, the AP 725 permits 
baro altitude capture and hold, selected heading hold, 
tracking on navaids or navigation waypoints and auto- 
matic approach down to 200 ft. An automatic Mach/ 
IAS mode permits an optimisation of the climbing 
phase. 


Specifications 

Dimensions: 

(system computer) 384 x 256 x 194 mm 
(control unit) 126 x 57 x 130 mm 

(servo actuator) 185 x 183 x 101 mm 
Weight: 23 kg total 

Power supply: 

26 V AC, 400 Hz, <2 VA 

28 V DC, <190 W 


Status 
In service in French Air Force Boeing C-135FR aircraft. 


Contractor 
Sextant Avionique. 


AP 2000 Autopilot System 


The AP 2000 autopilot system is designed specifically 
for VFR or IFR operation with light and medium helicop- 
ters. The system performs attitude stabilisation, basic 
cruise and approach modes for two or three axes of the 
helicopter. Built-in automatic testing enables the 
operation of the system and its safety devices to be 
checked before take off and also facilitates onboard 
maintenance. 

The AP 2000 autopilot system consists of one fully 
digital computer, one controller/programmer and serial 
and trim actuators. The AP 2000 autopilot computer 
drives serial actuators on the cyclic and yaw axes to per- 
form stabilisation, attitude hold with beep trim control 
and heading hold. The parallel actuators are driven by 
the computer to achieve an automatic trim function. 
With the AP 2000 system, cruise and approach can be 
flown using standard modes such as altitude hold, 
heading select, IAS hold, VOR navigation, glide slope 
and localiser approach or back course localiser 
approach. Altitude and vertical speed select modes are 
optional. 

One of the main features of the AP 2000 system is its 
adaptability towards the various possible helicopter 
configurations in terms of certification, operational or 
flight characteristics requirements. 

The AP 2000 system also incorporates numerous fea- 
tures for simplified automatic line and shop maintenance. 


Status 
In development. 


Contractor 
Sextant Avionique. 


APFD 800 Autopilot/Flight 
Director 


The APFD 800 all-digital autopilot/flight director has 
been developed for a wide range of aircraft, from light 
jet or prop fighters to medium transport, ASW or SAR 
aircraft. 

It has a modular architecture. All the subassemblies 
are designed for easy installation on existing aircraft as 
part of the upgrade operation. It offers basic and higher 
modes, with many specific functions in the horizontal 
and vertical planes. Safeties are designed for use down 
to very low altitude, with or without autothrottle. It can 
be coupled with radio navigation, INS or the flight man- 
agement system and is proposed with brushless DC 
motor actuators. 

The APFD 800 provides semi-transparent control 
of the aircraft, as it can be instinctively engaged or 
disengaged hands-on-stick. 


Specifications 

Dimensions: 

(computer) 4 MCU 

(control unit) 146 x 57 x 140 mm 
(mode selector) 38 x 140 x 146 mm 
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The APFD 800 autopilot/flight director has been selected in the upgrade of French Navy Alizé aircraft 


Weight: 7 kg total 
Power supply: 28 V DC, 73 W 


Status 
Selected by the French Navy for upgrade of its Alizé 
maritime patrol aircraft. 


Contractor 
Sextant Avionique. 


Autoflight System for the A330 
and A340 


The autoflight system for the Airbus A330 and A340 is 
composed of two flight management guidance and 
envelope computers, a flight control unit and three 
multipurpose control and display units. 

The flight control unit is used for short-term control 
of the aircraft autopilot and to select the display 
modes. 

The multipurpose control and display units are 
installed on the centre pedestal in the cockpit. They are 
used for long-term control of the aircraft, initialisation of 
the fuel management system and to provide the inter- 
face between the aircrew and the maintenance system, 
ACARS, IRS and GPS. 

The autoflight system can operate under autocon- 
trol, using references computed by the flight manage- 
ment guidance and envelope computers on the basis 
of data selected by the aircrew through the multi- 
purpose control and display units, or under manual 
control. 


Status 
In production for the Airbus A330 and A340. 


Contractor 
Sextant Avionique. 


Automatic Dependent 
Surveillance Unit 


The Sextant Avionique Automatic Dependent Surveil- 
lance (ADS) unit was introduced in 1993. The reduction 
of separation distance, and thus the creation of more 
airspace, depends on establishing the exact position of 
an aircraft in space and time. To do this, the flight data 
used by the pilot must be processed and transmitted to 
a receiving station. The ADS system features the auto- 
matic transmission of this information and immediate 
reporting of data to the airline. 

ADS will extend surveillance capability to areas not 
covered by radar. By adding a Secondary Surveillance 
Radar (SSR), the service can be extended to terminal 
areas and high-density continental airspace. 

ADS is expected to provide a number of benefits to 
both pilots and airlines, including significantly 
enhanced flight safety, extension of ATC services to 
oceanic regions and areas not covered by radar, 
reduced separation minima, and highly accurate sur- 
veillance protected against interference in high-density 
airspace. 

The Sextant Avionique approach is two-fold: refining 
the ADS concept through a stand-alone computer 
designed for current aircraft and developing an embed- 
ded ADS function for the avionics suites on future 
aircraft. 


Contractor 
Sextant Avionique. 
UPDATED 


B 39 Autocommand Autopilot 


Introduced into French Air Force Dassault Mirage Ill 
interceptors since 1975 to replace older autocommand 
systems, the B39 is available for retrofit to other ver- 
sions of the same aircraft type. It is a relatively simple 
system, but uses modern integrated circuit techniques 
to confer benefits in terms of performance, safety and 
maintenance standards. The new autocommand com- 
puter is physically interchangeable with the original 
equipment. 

Autopilot functions are reduced to attitude and alti- 
tude hold modes. Attitude hold includes short-term 
capability, stability augmentation and uniform artificial 
feel load against load factor irrespective of flight 
conditions. 


Specifications 

Dimensions: 264 x 200 x 140 mm 

Weight: 6.5 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, <25 VA 
28V DC,<1A 


Status 
In service in Dassault Mirage Ill aircraft. 


Contractor 
Sextant Avionique. 


Centralised Fault Display System 
for the A320 


The concept of a Centralised Fault Display Interface 
Unit (CFDIU), pioneered for the A320, suits the need for 
effective maintenance tools that enable troubleshoot- 
ing down to the faulty LRU. The CFDIU collects and pro- 
cesses all built-in test equipment messages from the 
main aircraft avionics subsystems. Maintenance infor- 
mation can be displayed for diagnosis either by the 
flight crew or ground personnel. 

The CFDIU receives all failure message output and 
stores it for subsequent use. It also performs a corre- 
lation check between messages separated by a short 
time interval that are assumed to have been generated 
by the same fault. It is possible for the CFDIU to transmit 
messages to the ground during flight by a datalink, or 
printout all the in-flight messages after the aircraft has 
landed. 

The CFDIU is packaged in a 4 MCU ARINC 600 box 
and consumes 25 W at 28 V DC. 


Status 
In service in the Airbus A320. 


Contractor 
Sextant Avionique. 


Centre of Gravity Control 
Computer 


The Centre of Gravity Control Computer (CGCC) con- 
trols the in-flight centre of gravity of the Airbus A310 
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aircraft in order to optimise performance and reduce 
fuel consumption. 

The calculation is achieved by inputs from the fuel 
quantity indicating system, the fuel feed system (that is, 
configuration) and associated systems such as the air 
data computer and flight management system. 

The computer is designed in accordance with ARINC 
600 standards and as a self-monitored duplex 
computer system in a single box. 


Specifications 
Dimensions: 2 MCU 

Weight: 3.7 kg 

Power supply: 28 V DC, 30 W 


Status 
In service, certified on A310-300 aircraft. 


Contractor 
Sextant Avionique. 


UPDATED 


Digital Automatic Flight Control 
System for the A300, A310 and 
A300-600 


Digital processors replace the largely analogue 
elements of the original automatic flight control system 
in the Airbus Industrie A300 wide-body airliner, bringing 
the standard of this AFCS up to that of an almost wholly 
digital system. This is available in all A800 production 
with the forward-facing crew compartment. The system 
was first flown on the A300 in December 1980 and 
entered service with Garuda Indonesian Airways in 
January 1982. It is certificated for Category IIIB oper- 
ation. The newer A310, the first of which entered ser- 
vice in April 1983, has the new digital automatic control 
system as standard. 

The digital automatic control system provides the 
flight augmentation functions of pitch trim in all modes 
of flight, yaw damping, including automatic engine fail- 
ure compensation when the autopilot is engaged, and 
flight envelope protection. It has a comprehensive 
complement of autopilot and flight director modes that 
permit automatic operations from take off to landing 
and roll out, a thrust control system which operates 
throughout the flight envelope, and a derate capability. 
It contains protection features against excessive angle 
of attack and has a fault isolation and detection system 
for line maintenance. 

The Sextant Avionique AFCS also integrates wind- 
shear detection as a combination of vertical and hori- 
zontal shear components, with annunciation and flight 
guidance functions. 

Design has been in accordance with ARINC 600 and 
700 characteristics and has led to the adoption of 
ARINC 429 databuses between the automatic control 
system processors and sensors. Four to six processors 
are used, comprising two flight augmentation compu- 
ters, one or two flight control computers (the second 
unit being necessary only if Category III automatic land- 
ing capability is required), together with a thrust control 
computer. A second thrust control option is available, 
and the system also includes a flight control unit provid- 
ing pilot interface with the autopilot/flight director and 
autothrottle functions, and a thrust rating panel which 
allows crew access to thrust limit computations. 

A further new item of equipment is an engagement 
unit, with pitch trim and yaw damper engage levers, 
autothrottle arm and engine trim controls, which is 
mounted in the flight deck roof panel. Two pitch and roll 
dynamometric rods are also used as control wheel 
steering sensors. There are two trim actuators, an 
autothrottle actuator, a coupling unit on each engine 
and two further dynamometric rods connected to the 
throttle control linkage. 

Flight deck controller equipment has been revised 
and a new autopilot/flight director and autothrottle 
mode selector is installed in the centre glareshield. Vari- 
able data can be entered by rotating selector knobs and 
shown by liquid crystal display readouts. The various 
modes are engaged by push-buttons. Modes available 
are altitude capture and hold, heading select, profile to 
capture and maintain vertical profiles and thrust com- 
mands from the flight management system, localiser, 
landing and speed reference. Autothrottle modes 
include delayed flap approach, speed/Mach number 
select, and engine N1 or engine pressure ratio selection. 
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FLIGHT MANAGEMENT AND CONTROL/France 


The Airbus A310 has the Sextant Avionique digital automatic flight control system 


The thrust rating panel is mounted above the centre 
pedestal. This has comprehensive controls permitting 
thrust levels to be selected, depending on operating 
mode and providing for selection of such facilities as 
derated thrust take off. 

The fault isolation and detection system has a dedi- 
cated maintenance/test panel which, on a two-line by 
16-character display, provides written alert messages 
based on fault information from automatic testing activi- 
ties. This is conducted in all LRUs and includes fault 
isolation, tests to check for correct operation after 
maintenance action and on the ground automatic land- 
ing availability checks. Up to 30 faults from six flights 
can be stored and retrieved. 

Production of the system is jointly conducted by 
Sextant Avionique (as prime contractor) and Smiths 
Industries (UK) with Bodenseewerk (Germany). 


Computer units 

1 or 2 flight control computer(s) (10 MCU size) 
1 or 2 thrust control computer(s) (8 MCU size) 
2 flight augmentation computers (8 MCU size) 
Control units 

flight control unit (glareshield) 

thrust rating panel (centre panel) 

FAC/ATS engagement unit (roof panel) 
Maintenance/test panel 

Other units 

2 pitch dynamometric rods 

2 roll dynamometric rods 

2 trim actuators 

autothrottle actuator 

2 engine coupling units 

2 engine dynamometric rods 


Status 
In service in the Airbus A300-600 and A310. 


Contractor 
Sextant Avionique. 


Electrical Flight Control Unit for 
the A310 


Two Sextant Avionique Electrical Flight Control Units 
(EFCU) in each Airbus A310 control and monitor up to 
18 servo-jacks in the speedbrakes, roll spoiler, lift dump 
and rudder trim parts of the aircraft’s flying control sys- 
tem, as well as controlling the elevator pitch uncoupling 
solenoid. The control and monitoring software are 
dissimilar. 


Specifications 
Dimensions: 6 MCU 
Weight: 5.6 kg 


Status 
In production for the Airbus A310. 


Contractor 
Sextant Avionique. 


UPDATED 


Elevator and Aileron Computer for 
the A320 


Sextant Avionique is responsible for the design and 
production of the Elevator and Aileron Computer 
(ELAC) subsystem (including the software) which forms 
part of the fly-by-wire system of the Airbus A320. Its 
main function is to control electronically the elevators, 


ailerons and pitch trim of the aircraft through two com- 
puters, the power required to displace the movable sur- 
faces being provided by the aircraft’s hydraulic system. 

In order to carry out its functions the computer 
receives data from the various aircraft sensors such as 
the sidestick, movement sensors and accelerometers, 
as well as from systems such as the inertial reference 
system, automatic pilot, radio altimeters and so on. 

The architecture of the ELAC subsystem is based on 
the use of two redundant computers which continu- 
ously monitor themselves. These concepts have al- 
ready been tried and tested on the Concorde and 
Airbus A310. through which programmes Sextant Avio- 
nique has acquired its experience of fly-by-wire 
controls. 


Specifications 

Format: 6 MCU per ARINC 600 
Weight: 8 kg 

Power supply: 28 V DC 


Status 
In production for the Airbus A320. 


Contractor 
Sextant Avionique. 


UPDATED 


Engine Interface Unit 


The Engine Interface Unit (EIU) operates during 
ignition, start-up and indication of engine parameters. It 
gathers analogue, discrete and digital data originating 
from the cockpit and other systems such as the central 
fault detection and isolation unit, FADEC, landing gear, 
slat position and, after suitable processing, transmits 
them to the FADEC. This data is passed in the shape of 
digital and discrete (ARINC 429) signals. 

Each A320 is equipped with two ElUs, which are 
identical and interchangeable. The equipment is devel- 
oped in co-operation with the Spanish company 
INISEL. 


Specifications 
Dimensions: 3 MCU per ARINC 600 
Power supply: 28 V DC 


Status 
In production for the Airbus A320. 


Contractor 
Sextant Avionique. 


FDS-90 Flight Director System 


The FDS-90 system comprises an attitude director 
indicator and a navigation coupler/computer unit. 

The attitude director indicator is a 4 in (102 mm) 
unit which can operate autonomously using self-con- 
tained gyros and power inverters. It uses a ball-type real 
world display and has a three-cue command capability. 
There are annunciators for go-around, decision height 
and flight director mode monitor. The gyro can be 
caged. 

The B152 nav coupler/computer is a small panel- 
mounted unit which interfaces the attitude director indi- 
cator to navigation equipment. It has eight buttons that 
permit selection of different flight director operating 
modes. These are: 

HDG: captures and tracks the heading selected on the 
horizontal situation indicator 


NAV or V/L: captures and tracks VOR and ILS localiser 
beam. It has the capability to interface with Tacan, 
Loran or Doppler sensors, depending upon the mission 
BC: tracks the back course localiser 

ALT: maintains the altitude existing at the time of 
selection 

GS: captures and tracks an ILS glide slope beam 

VS: maintains the vertical speed that exists at the time 
of engagement 

IAS: maintains the airspeed that exists at the time of 
engagement 

FD: removes the flight director bars from view. 

There is also a button on the collective pitch control 
to initiate the go-around mode and establish the correct 
pitch angle for climb-out. An additional safety feature is 
that, irrespective of the mode selected, any relevant 
deviation outside preset limits for more than 10 sec- 
onds causes the flight director annunciator on the 
automatic director indicator to flash. 

In addition to the various functions incorporated in 
the FDS-90, that are more particularly concerned with 
en route and approach applications at cruise speeds, 
the search and rescue and anti-submarine warfare 
coupler functions are specific to hover mode and to the 
various transition phases. These include: 

APP 1: from the initial conditions of height above 200 ft 
and IAS higher than 60 knots it provides the simul- 
taneous commands for a descent to 200 ft at 400 ft/ 
min and deceleration to 60 knots at 0.05 g 

APP 2: from the final APP 1 conditions it provides the 
commands required to control the helicopter’s descent 
at 200 ft/min down to the height selected by the pilot 
and deceleration to hover at 0.05 g 

HOV: holds the zero lateral and longitudinal ground- 
speeds provided by the Doppler radar or the zero sonar 
cable angles, depending on the submode selected by 
the pilot 

CLB: from the initial conditions of height above 200 ft 
and IAS higher than 60 knots it provides the commands 
fora climb to 200 ft at 300 ft/min and acceleration up to 
60 knots at a rate of 0.1 g. 

The SAR and ASW coupler is connected to the ADI 
for manual use in the FD mode or to the basic stabilis- 
ation system (Ministab, AFDS 95 or any other AFCS) for 
automatic operation. 


Specifications 

Dimensions: 

(attitude director indicator) 4 ATI 
(nav coupler/computer) 3 ATI standard case 
Weight: 

(attitude director indicator) 2.5 kg 
(nav coupler/computer) 1.3 kg 
Power supply: 

28 V DC, <0.5 A (lighting) 

<10 W (nav coupler/computer) 
Environmental: DO-160, TSO’d 


Status 
In production and in service. 


Contractor 
Sextant Avionique. 


Flight Management and Guidance 
System for the A320 


In the A320 the autopilot, flight director and flight man- 
agement functions are integrated in a single system, 
the Flight Management and Guidance System (FMGS), 
bringing a 60 per cent reduction in the number of LRUs 
and a 50 per cent saving in volume and weight over 
earlier systems such as that in the A310. 

In November 1984 Sextant Avionique announced 
that it had chosen the US company Sperry (now a 
part of Honeywell) as its principal partner in the pro- 
gramme. Honeywell provides the flight management 
system, which is integrated with the Sextant Avionique 
flight control system into a single computer unit. 
Bodenseewerk produces the flight control unit on the 
A320. 

Two flight augmentation computers in 8 MCU boxes 
provide dual-channel command signals for yaw damp- 
ing, rudder trim, rudder travel limit system and flight 
envelope protection. The entire system is monitored by 
fault detection and isolation software, with warning indi- 
cations and appropriate vital actions and responses 
being automatically displayed on the EFIS CRT dis- 
plays. Airbus is sufficiently confident about the integrity 


The A320 flight-deck showing flight management 
and guidance system controls on the glareshield 
(British Airways) 


of the system to believe that the reversionary mode will 
never be employed operationally. 

The computer has about 2.5 Mbytes of non-volatile 
memory and takes in data from the ADIRS, radio navi- 
gation aids, radio altimeter and the FADEC. Through 
interfaces with the crew via the flight control unit, multi- 
function control and display unit, it provides autoland, 
autothrust, autopilot cruise, four-dimensional navi- 
gation control, flight management and performance 
management in the vertical profile. 


Status 
In production for the Airbus A320. 


Contractor 
Sextant Avionique. 


UPDATED 


Fly-by-Wire Spoiler and Elevator 
Control for the A320 


The Airbus A320 is the first commercial transport air- 
craft to employ digital fly-by-wire technology in the pri- 
mary flying controls (although the A310 uses FBW to 
command the flap, slat and airbrake secondary control 
movement). In the aircraft, miniature sidesticks com- 
mand pitch and roll attitude. The sticks are centred by 
simple springs providing ‘return to neutral’ forces inde- 
pendent of speed or altitude. The rudder continues to 
be mechanically operated via conventional rudder 
pedals. 

Elevators and ailerons are controlled by four inde- 
pendent channels, contained in two 8 MCU boxes, the 
quadruplex system commencing with eight electrical 
movement linear variable differential transformer pick- 
offs (four per axis) in the sidestick controllers. Each 
pilot has his own sidestick mounted on the side con- 
sole, the captain operating his with the left hand, the 
first officer with the right. 

While two of the three primary flying controls are acti- 
vated by fully FBW equipment and thus have no manual 
reversion, total failure of the aileron and elevator chan- 
nels can be compensated by way of the mechanically 
operated tailplane trim and rudder; tailplane trim 
replaces elevators and rudder stands in for ailerons. As 
with the A310, FBW is also used for flaps, slats and 
speedbrakes and in the form of Full Authority Digital 
Engine Control (FADEC) is also used for engine 
management. 

Sextant Avionique is responsible for supplying the 
three Spoiler and Elevator Computers (SEC) providing 
primary control of the five wing spoilers and back-up 
elevator control. 

The multiplexing of the control signals in the SEC 
provides roll and speedbrake control and also gust load 
alleviation. In addition, the SEC provides back-up main 
and trim pitch control in case of failure of the associated 
computer. 

Each A320 has three SECs to meet safety, availability 
and system configuration requirements. The SEC is 
self-monitored and its internal architecture is designed 
to meet the highest safety standards. It is based on two 
processors (one functional and one for monitoring) 
which are totally segregated in terms of hardware and 
have dissimilar software. Each SEC is contained in an 
8 MCU box. 


Status 
In production for the A320. 
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Contractor 
Sextant Avionique. 
UPDATED 


Fly-by-Wire systems for the A330 
and A340 


As on the A320, the A330 and A340 flight controls are 
hydraulically actuated and electrically or mechanically 
controlled. Pilot controls in the cockpit consist of two 
sidesticks, conventional rudder pedals, mechanical 
pitch trim and electrical rudder trim. 

Electrical flight control is achieved by seven compu- 
ters of three different types: three Flight Control Primary 
Computers (FCPC) are in charge of generating control 
laws and controlling surfaces, two Flight Control Sec- 
ondary Computers (FCSC) are also in charge of con- 
trolling surfaces and two Flight Control Data 
Concentrators (FCDC) interface the flight control sys- 
tem with other aircraft systems to provide an isolation 
function. 

Each of the two FCSCs can control the power 
elements used to activate the aircraft control surfaces. 
In normal operation, the FCSC achieves spoiler control, 
rudder trim control and rudder travel limiting. In 
back-up mode, as in the case of a failure of the FCPC, 
the FCSC achieves aileron control, elevator control and 
yaw damping. 

The FCDC performs data concentration, warning and 
maintenance functions. In data concentration, the 
FCDC transmits information, such as control surface 
positions, to the display management computers and 
to the flight data interface unit. In warning, the FCDC 
indicates flight control failure status to the flight warn- 
ing computers and to the display management compu- 
ter. For maintenance the FCDC isolates and memorises 
the flight control system failures and interfaces with the 
centralised maintenance computer. 


Status 
In production for the Airbus A330 and A340. 


Contractor 
Sextant Avionique. 


Fuel Control and Monitoring 
Computer for the A330 and A340 


The A330 and A340 have two fuel tanks in each wing, 
one in the tailplane and one in the fuselage. 

The A330 and A340 fuel control and monitoring sys- 
tem is composed of about 96 fuel height probes and 
other sensors for temperature, densitometers and level 
detectors installed in the fuel tanks, one to three refuell- 
ing panels and two identical Fuel Control and Monitor- 
ing Computers (FCMC). 

The FCMC in the A330 and A340 concentrates func- 
tions previously scattered in distinct computers in the 
A310 and A320 such as fuel quantity measurements, 
Hi-Lo measurement and centre of gravity control. 

The role of the FCMC is to measure the fuel quantity 
available on the aircraft and indicate it to the aircrew, 
control automatic refuelling of tanks to preselected lev- 
els, monitor associated pumps and valves, monitor and 
control the fuel temperature in the tanks, control the 
fuel tank utilisation sequence, detect too low or too high 
levels in tanks and manage the associated warnings, 
control fuel distribution for wing load alleviation and 
control the centre of gravity of the aircraft by transfer- 
ring fuel from one tank to another. 


Status 
In production for the Airbus A330 and A340. 


Contractor 
Sextant Avionique. 


Gemini 10 Navigation and Mission 
Management Computer 


The Gemini 10 computer contains a Jeppesen data- 
base and, in addition to carrying out conventional FMS 
functions, also performs tactical military functions. Con- 
nected to the VH100-T HUD, it supports missions such 
as assault landings, airdrops and tactical low-altitude 
flights. 
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The computer’s compact design is due to its mono- 
bloc concept, with the navigation computer and control 
and display unit integrated in a single item of equip- 
ment. This layout offers advantages for installation of 
lower weight and smaller volume and higher reliability, 
easier maintenance and lower power consumption in 
operation. The Gemini 10’s dual architecture helps 
increase the probability of mission success by allowing 
reconfiguration on the validated FMS, in case of failure 
of one of the two units. 

The software comprises 150,000 lines in Ada lan- 
guage, conforming to the requirements of DO178, and 
allows the display of approximately 150 pages of infor- 
mation. The display offers 12 lines of 20 characters 
each and five variable label keys with functions depend- 
ing on the mission. 


Status 
Production of the Gemini 10 started in 1993 for the 
C-160 Transall upgrade. 


Contractor 
Sextant Avionique. 


Helistab Stability Augmentation 
System 


Helistab is a modular system consisting of a basic 
three-axis Ministab system (see next entry), plus an 
autopilot computer and associated equipment. In nor- 
mal operation sufficient Ministab functions are in use 
for this to constitute an adequate reversionary mode in 
the event of an autopilot failure. 

The autopilot replaces the rate gyro integrated terms 
by vertical and directional gyro inputs, providing refer- 
ences for automatic control relative to attitude or head- 
ing. Basic autopilot functions are long-term pitch and 
roll attitude hold, long-term heading hold in cruise and 
hover and auto trim in pitch. Functions that can be 
added include turn co-ordination and heading capture 
in cruise, automatic hands-off recovery from unusual 
attitudes, barometric altitude or airspeed hold in cruise, 
Doppler-based longitudinal and lateral speed control in 
hover and collective/yaw coupling. 

Helistab is transparent, therefore the pilot’s control 
inputs are detected and the attitude hold terms 
removed to keep the autopilot from resisting pilot 
control in manoeuvring flight. 


Status 
In service on the AB 212 helicopter. 


Contractor 
Sextant Avionique. 


Migrator Avionics Suite 


Migrator is an avionics suite designed for 70 to 130 
passenger aircraft. It provides primary air data and 
inertial reference, long-range navigation using GPS, flat 
panel LCD standby instruments, automatic flight con- 
trol, warning management, flight management, data 
acquisition for other systems and built-in maintenance 
of all Migrator subassemblies. 

Migrator also offers three optional functions: a Cen- 
tral Maintenance Function (CMF) which centralises all 
failures recorded by the other systems such as radio, 
weather radar and servo-systems connected to 
Migrator; an Aircraft Condition Monitoring System 
(ACMS) which monitors and records a number of 
parameters, in particular engine data, and an Aircraft 
Communications and Automatic Reporting System 
(ACARS) for VHF transmission of data from the ACMS 
and other systems to the ground. Migrator is available 
in two configurations. The basic configuration is for 
regional airlines flying mainly scheduled flights 
between cities. This configuration offers an autopilot 
allowing Cat. Il approaches and an RNav flight manage- 
ment system which fully meets the minimum oper- 
ational procedure objectives that European and North 
American ATC authorities will implement in the next few 
years. Adding spare modules to the integrated flight 
computer also allows aircraft with this configuration to 
stay in service for several days after an initial failure, 
before returning to their maintenance station. The sec- 
ond configuration is designed for regional airlines oper- 
ating on feeder networks for major airports. In this case 
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a fail-passive autopilot is incorporated in the basic IFC 
volume, providing Cat. IIIA autoland capability which 
can be extended, if needed, to Cat. IIIB. In addition, a 
flight management system handles automatic oper- 
ation of the flight plan. The system’s ability to memorise 
all routes flown by the airline ensures worldwide 
coverage. 


Contractor 
Sextant Avionique. 


NEW ENTRY 


Ministab Stability Augmentation 
System 


The Ministab is the most basic of three related helicop- 
ter stability/flight control systems produced by Sextant 
Avionique. It consists of three independent channels 
for roll, pitch and yaw. Each incorporates a computer 
with integral rate gyro in series with the control linkage 
and having approximately 10 per cent control authority. 

Upstream of the actuator a magnetic brake/force 
gradient assembly is used for stability augmentation 
system control activity isolation, artificial feel and stick 
trim and detection of pilot control inputs. In manoeuv- 
ring flight the pilot’s control inputs are detected and 
integration terms removed to eliminate any resistance 
from the stability augmentation system. Dynamic stab- 
ility is still ensured by pure rate terms and integration is 
restored when the manoeuvre is complete. This tech- 
nique provides good damping and positive static 
stability. 

An inexpensive static transducer can be added to 
give long-term altitude hold. 

Ministab installation weight and performance is 
specific to the helicopter type. 
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The Sextant Avionique Ministab stability augmentation system, fitted to Augusta AB 212 ASW helicopter 


Status 
In service on Gazelle, AB 212 ASW, Alouette and B206 
helicopters. 


Contractor 
Sextant Avionique. 


Warning and Maintenance System 
for the A330 and A340 


The A330 and A340 warning and maintenance system 
is composed of two major subsystems: the flight warn- 
ing system and the onboard maintenance system. 

The flight warning system presents the aircrew 
with visual and warning messages related to failures. 
It also indicates the seriousness of each failure and 


the corrective actions to be taken. The system consists 
of two flight warning computers, two data acquisition 
concentrators and an ECAM control panel. 

The onboard maintenance system generates and 
displays maintenance data on the multipurpose control 
and display units for use by aircrew and ground main- 
tenance personnel. It consists of two centralised 
maintenance computers. 

Development and production is conducted jointly by 
Sextant Avionique and Aerospatiale. 


Status 
In production for the Airbus A330 and A340. 


Contractors 
Sextant Avionique. 
Aerospatiale. 


AFCS 85 Autopilot/Flight Director 
System 


The basic AFCS 85 system is a full-time two-axis series 
autopilot which is the first step in a building block 
concept to provide automatic stabilisation for light 
helicopters. 

The basic version provides long-term hands-off VFR 
capability, including heading select mode, baro- 
altitude and airspeed hold. 

Adding the FDC 85 flight director coupler and pitch 
and roll autopilot monitor gives single pilot IFR cap- 
ability by providing facilities such as automatic lateral 
and vertical guidance and by driving command bars on 
the attitude director indicator. 

The basic system weighs 6.8 kg. 


Status 
In production. The system has been chosen for the 
Alouette Ill, Gazelle and single- and twin-engine 


Ecureuil helicopters. 


Contractor 
SFIM Industries. 


UPDATED 


AFCS 155 Autopilot/Flight 
Director System 


The AFCS 155 is a series duplex, fail-passive autopilot. 
Optimised for both single and dual pilot IFR operations, 
covering the whole flight envelope from hover to VNE, it 
is IFR certificated on the Eurocopter Super Puma and 
Dauphin helicopters and can be integrated with SFIM 
couplers. These include the FDC 85 three- or four-axis 
and FDC 155 four-axis digital coupler. In the duplex 
configuration each channel has its own power supplies, 
sensors and interconnections. 

Basic functions include long-term attitude and head- 
ing hold, turbulence compensation, collective link 
mode and autotrim. All autopilot configurations satisfy 
single pilot IFR requirements and there are three upper 
modes: heading select, altitude hold and airspeed 
hold. 

Fly-through or transparent handling characteristics 
allow the pilot to make quick attitude and heading 
changes while benefiting from dynamic damping. On 
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releasing the controls the autopilot returns to long-term 
stabilised flight at the previously set attitudes. If new 
attitude settings are required the pilot can either use the 
stick release button on the cyclic pitch grip or can 
change the settings at a slow rate by using the stick-top 
four-way ‘beep’ trim button. The ‘beep’ trim button is 
also used to alter the reference airspeed slowly when 
the automatic airspeed hold mode has been selected. 
All versions of the system include automatic trim which 
keeps the series actuators centred so that the autopilot 
has full authority. 

Additional flight director coupler facilities provide IFR 
automatic navigation, radio navigation and approach 
capabilities, including steep approach MLS beam cap- 
ture and track. There are also additional modes for anti- 
submarine warfare and offshore or search and rescue 
operations. The latter includes automatic pattern fol- 
lowing, automatic up and down transitions to and from 
selected radio altimeter height, Doppler/radio height or 
sonar cable hover and low Doppler speed automatic 
hold. Compatible couplers include FDC 85 three- and 
four-axis navigation and approach couplers (the latter 
is Cat. Il certified), and the FDC 155 all mission digital 
coupler. 


Specifications 

Weight: 

(autopilot computer) 8 kg 
(servo amplifier) 4.2 kg 
(autopilot control box) 1.6 kg 
(4 actuators) 1 kg each 

(3 trim servos) 1.3 kg each 
(baro sensor) 1.5 kg 

(flight director computer) 2 kg 


The controller for the SFIM 85T31 automatic flight control system 


(flight director coupler box) 2 kg 
(collective pitch motor) 2 kg 


Status 
In production and installed on Eurocopter AS 332 
Super Puma and AS 365N Dauphin helicopters. Some 
1,300 AFCS 155 systems had been ordered by the end 
of 1994. 

Cat. Il certification was anticipated for May 1996. 


Contractor 
SFIM Industries. 


UPDATED 


AFCS 165/166 Flight Director 
Systems 


The AFCS 165/166 and variants are four-axis flight con- 
trol and flight director systems intended for medium 
and heavy-capacity helicopters. The power compo- 
nents are either electromechanical or electrohydraulic, 
the sensors being digital or analogue. A dual/dual 
microprocessor system provides fail-passive and fail- 
operational capabilities without performance loss. 

The basic AFCS 165/166 comprises Cat. II navi- 
gation and approach modes and allows single pilot IFR 
operations. A modular system approach is also poss- 
ible. Modes relating to specific missions such as ASW, 
SAR or anti-tank are offered as an option, software 
integrated. 

In addition to the monitoring and safety functions, the 
AFCS is fitted with preflight test, a computer self-test 
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The AFCS 165 control unit as fitted in the naval 
version of the ALH 


and built-in first and second line maintenance test 
facilities. 


Status 
In production. The AFCS 165 has been selected by 
Eurocopter for the Super Puma MkII and the AFCS 
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166 for the Advanced Light Helicopter developed by 


Hindustan Aeronautics in co-operation with 
Eurocopter. 
Contractor 
SFIM Industries. 
UPDATED 


AP 146 Autopilot 


The AP 146 autopilot is designed for anti-submarine 
helicopters equipped with MAD systems. It provides 
accurate radio height hold with filtering to compensate 
for swell up to Sea State 5. Safety circuits inhibit active 
or slow failures in the pitch channel, for extended 
low-altitude operation. 


Status 
In service. 


Contractor 
SFIM Industries. 


FCS 60B Automatic Flight Control 
System 
The FCS 60B is designed for commuter aircraft to pro- 


vide ease of operation for flight profiles ranging from 
initial climb out to Cat. Il ILS or MLS approach. 
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Units of the SFIM FCS 60B autopilot and automatic 
flight control system for commuter aircraft 


In the BAe Advanced Turboprop, the system con- 
sists of a pair of three-axis autopilot/flight director fully 
digital computers which drive dual primary and trim ser- 
vos. The FCS 60B also acts as a back-up fly-by-wire sys- 
tem for the three axes. This mechanisation allows 
independent and redundant en route operation of the 
pilot and co-pilot flight directors, as well as cross- 
monitoring for Cat. Il approaches. 


Status 
Certified on the British Aerospace Advanced Turbo- 
prop aircraft. 


Contractor 
SFIM Industries. 


APU Control for the Airbus A319/ 
A320/A321/A330/A340 


Bodenseeewerk Geratetechnik has developed and 
supplied the Electronic Control Box (ECB) for the Auxil- 
iary Power Units (APUs) in the Airbus A319, A320, 
A321, A330 and A340. 

With the aircraft on the ground and the main engines 
shut off, the APU is required to supply electrical power 
and bleed air for air conditioning and engine start. Dur- 
ing flight, an APU restart must be possible up to the air- 
craft ceiling, with the outside air temperature well below 
-60°C. In flight, the APU provides the back-up power 
supply under emergency conditions such as loss of an 
engine. 

The ECBs for Airbus APUs are Full Authority Digital 
Electronic Controllers (FADECs), allowing unattended 
APU operation. An important function of the ECB is to 
reduce the pilot’s workload, so it performs automatic 
sequencing and monitoring of engine start and moni- 
toring of speed, temperature and bleed air. It also 
sequences normal and emergency shut-downs and 
supplies extensive maintenance information to the 
centralised maintenance computer. 

The ECB is installed in the rear cargo bay. Compre- 
hensive BIT and the ARINC 4219 interface provide 
maintenance data to Shop Replaceable Unit (SRU) 
level. 


Status 
In production for Airbus aircraft. 


Contractor 
Bodenseewerk Geratetechnik GmbH. 


UPDATED 


Digital Engine Control Unit 


A Digital Engine Control Unit (DECU 2000/2020) for the 
Turbo-Union RB199 turbofan engine used in the Pana- 
via Tornado has been developed by Bodenseewerk in 
close collaboration with Daimler-Benz Aerospace. It 
provides full-authority engine control and improved 
engine response without exceeding parameters. It also 
features built-in advanced self-test for preflight and 
in-flight checks. 

The system comprises two self-monitoring lanes 
for dry engine operations, a third lane being 
dedicated to afterburner control. The DECU 2000/2020 
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The flight control unit for the Airbus A319, A320 and A321 


interfaces ensure that it is fully interchangeable with the 
existing analogue main engine control unit of the 
RB199. 


Status 
In production for the RB199 turbofan engine and in 
service. 


Contractor 
Bodenseewerk Geratetechnik GmbH. 


Flight Control Unit for the Airbus 
A319/A320/A321 


The Flight Control Unit (FCU) for the Airbus A319, A320 
and A321 represents a smart, multipurpose control and 
display unit, interfacing between the pilot and the auto- 
flight and electronic flight instrumentation systems. 
Installation in the glareshield and separate controls for 
pilot and co-pilot for communicating with the primary 
instrumentation system enable the crew to work 
head-up. The FCU allows the pilot to engage autopilot, 
flight director and autothrust systems, and to set flight 
altitude, speed and course. 

The FCU consists of two independent computers 
with automatic switchover to ensure redundant signal 
processing. All data exchange between FCU and exter- 
\nal systems is done via a discrete interface and ARINC 
429 serial datalink. Contrast and illumination of the dis- 
plays and panels are adaptable to extreme environmen- 
tal conditions, from direct exposure to sunlight at high 
altitude to the special requirements of night 
approaches. 


Application of specifically designed LCDs to display 
set values allows wide viewing angles with high contrast 
and sunlight readability, even with the pilots wearing 
polarised sunglasses. Set values are introduced into 
the FCU using optical encoders. These are incremental 
opto-electronic devices with a notched input and push- 
pull capability. 

LED keys for the selection of operating modes are 
based on push-buttons with redundant lighting. Each 
push-button shows a green confirmation bar and a 
white illuminated legend. Misreading of non-illuminated 
bars in full sunlight is prevented by integrated layers of 
optical filter coating. The push-buttons have double 
poles to ensure precise operation and repeatable 
tactile properties. 


Status 
In production for the Airbus A319, A320 and A321. 


Contractor 
Bodenseewerk Geratetechnik GmbH. 
UPDATED 


Thrust Control Computer for the 
Airbus A300-600 and A310 


BGT developed and supplied the thrust control compu- 
ters, together with the electric actuator and the coup- 
ling units for the autothrottle systems in the Airbus 
A300-600 and A310. Two thrust control computers are 
installed for the computation of autothrottle system 
commands. One computer is in the standby mode, 
while the other is active-and controls engine run-up and 
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synchronisation during take-off, as well as engine rpm 
during flight and the approach and landing. The thrust 
control computer also provides protective functions for 
safety limits such as maximum and minimum flight 
speed, maximum admissible engine speed and maxi- 
mum angle of attack. 
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The commands are transferred via the single electric 
actuator and two coupling units to the left- and right- 
hand engine hydromechanical control. For safety rea- 
sons, the thrust control computer includes a command 
and monitor digital computing channnel, each with 
dissimilar software. 


Status 
In production for the Airbus A300-600 and A310. 


Contractor 
Bodenseewerk Geratetechnik GmbH. 
UPDATED 


OPST 1 Digital Optical Tail Rotor 
Control System 


The OPST 1 is a digital redundant tail rotor control sys- 
tem with optical signalling, which has been built and 
tested in a technology programme for the German Min- 
istry of Defence. In order to demonstrate the applica- 
bility of modern micro-electronics and_ fly-by-light 
technology, production-oriented software has been 


developed that has shown substantial improvements in 
flight performance. OPST 1 is also the first step towards 
realising an optical main rotor and tail rotor control 
system, which will be designated OPST 2. 

OPST 1 offers considerable improvements in hand- 
ling qualities in the form of insensitivity to lateral gusts, 
full yaw axis decoupling and increased yaw stability and 
yaw accuracy. 


Status 
An OPST 1 prototype has been integrated in a BO 105 
demonstrator. 


Contractor 
Daimler-Benz AG Military Aircraft Division. 


Cabin Pressure Control System 


The Cabin Pressure Control System (CPCS) operates 
fully automatically without the need for crew attention. 
This feature is achieved by processing data and infor- 
mation generated by either the CPCS components 
or available from various aircraft subsystems. Avail- 
ability of ambient pressure from the air data system, 
together with flight path information and landing field 
elevation from the FMS, ensure optimised cabin press- 
ure schedules dependent upon the actual flight phase 
which is automatically determined by the CPCS from 
information such as landing gear position, engine 
power setting, aircraft altitude and speed. With this 


Engine Electrical Monitoring 
System (EEMS) 


The EEMS is an onboard processor used for acquiring 
and processing data received from different systems. 
The unit is mainly intended to detect fault and excee- 
dance conditions and to provide warnings and cautions 
to the pilot. It also provides diagnostic data for ground 
personnel and essential instrumentation data to the 
Engine Fuel Indicator (EFI). 

The input data for EEMS is from: Digital Electrical 
Control Unit (DECU) which manages the F404 F2J3 
engine that powers the LCA; Starting System which 
provides the initial cranking for the F404 F2J3 engine; 
Electrical Power Generation and Distribution System in 


information, the CPCS is constantly aware of the air- 
craft’s actual position and its anticipated flight profile. 
Advanced software, developed and certified in accord- 
ance with airworthiness rules, calculates absolute 
cabin pressure and pressure rates which ensure safe 
operation and provide optimum passenger and crew 
comfort. System parameters, status and warnings are 
indicated on ECAM displays. 

A typical CPCS design is the A330/A340 system, 
which provides two automatic and one manual back-up 
channel. Cabin pressure control is achieved by mod- 
ulating the discharge air flow from the cabin through 
electrically actuated thrust recovery type, dual gate 
outflow valves to ambient. Digital controllers output 
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the aircraft; Aircraft-Mounted Accessory GearBox 
(AMAGB) in the aircraft; Fire Sense System; Control 
Switch inputs from the cockpit; and Mission Avionics 
Bus. 

The system performance provides necessary inter- 
face to Mission Avionics buses B1 and B2 (MIL- 
STD-1553B) to display system conditions to the pilot; 
detects and communicates engine power generation 
and distribution system fault and exceedance con- 
ditions during flight and also to ground personnel in 
support of engine trending, maintenance, planning and 
fault diagnosis; detects AMAGB related abnormal con- 
ditions and limit exceedances and informal ground per- 
sonnel for maintenance and fault diagnosis; monitors 
starting system, fire sense system status and compiles 


position commands via an RS-422 datalink and the 
actuators close the position loop locally. The actuator 
motors drive the valve gates through a high-reduction 
gear. Valve position is sensed by an RVDT with 
dual-position feedback. 


Status 

CPCSs are used in Saab 2000, LET L-610, Tu-334 and 
Airbus A320, A321, A330 and A340 aircraft. A contract 
has been signed with Boeing to develop a digital CPCS 
for the Boeing 737-300/400/500. 


Contractor 
Nord-Micro Elektronik Feinmechanik AG. 


related maintenance data; provides essential display 
data to EFI; drives the status/warning indications in the 
cockpit; and provides excitation controls to secondary 
ignition and rocket gas ingestion. 


Specifications 
Dimensions: *% ATR 
Weight: 5.5 kg 


Contractor 
Hindustan Aeronautics Ltd. 


NEW ENTRY 


Digital Engine Control Unit for the 
EJ 200 Engine 


Aconsortium consisting of Dornier (Germany), Tecnost 
(Italy) and ENOSA (Spain) has been selected to prod- 
uce the digital engine control unit for the Eurofighter 
2000’s EJ 200 engine. 

The fuel-cooled control unit is mounted on the 
engine, is dual redundant, of compact design and is 
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fully integrated with other primary aircraft systems. Pri- 
mary functions include scheduling of main and after- 
burning fuel flows and controlling the variable guide 
vanes and nozzle. 

Dornier is the prime contractor. 


Status 
The contract for design and development of the equip- 
ment, the supply of prototype hardware supporting 


bench tests and flight trials of the EJ 200 engine and 
product support has been awarded. 


Contractors 
Dornier GmbH. 
ENOSA. 
Tecnost SpA. 


UPDATED 


Digital Fly-by-Wire System for the 
Eurofighter 2000 


A consortium, led by GEC-Marconi Avionicsr and com- 
prising Bodenseewerk Geratetechnik, GFSA and 
ENOSA, is under contract to develop the Flight Control 
Computer (FCC) for the Eurofighter 2000. 

The FCC forms the core element in the full-time 
fly-by-wire flight control system which artificially 
stabilises the aircraft and will give the Eurofighter 
2000 carefree handling together with outstanding 
agility and manoeuvrability throughout its entire flight 
envelope. 


The full authority flight control system uses a quadru- 
plex design for high integrity and safety. Based on 
32-bit 68020 microprocessors, the FCC contains soft- 
ware written in Ada. Comprehensive built-in test pro- 
vides continuous system monitoring to assure the high 
integrity performance required and for ease of system 
maintenance. A number of ASICs has been incorpor- 
ated, designed and developed to maximise perform- 
ance and reduce system size and weight. Each FCC is 
packaged in a single % ATR box and weighs less than 
10 kg. 

The FCC contains interfaces to the aircraft utilities 
bus, to provide integrated vehicle management, and to 


the avionics bus which uses the STANAG 3910 
high-speed optical databus. 


Status 
Currently in development. 


Contractors 

GEC-Marconi Avionics. 
Bodenseewerk Geratetechnik GmbH. 
GF-Sistemi Avionici Spi. 

ENOSA. 


UPDATED 


Eurofighter 2000 Stick Sensor 
and Interface Control Assembly 


The Stick Sensor and Interface Control Assembly 
(SSICA) forms part of the flight control system and is 
the main input interface between the pilot and the flight 
control computer. The unit is a centrally mounted two- 
axis displacement fly-by-wire control stick. In addition to 
the pitch and roll spring/damper mechanism, the unit 
contains four PCBs which provide a quadruplex inter- 
face between the flight control system switches and 
monitors in the cockpit and the quadruplex MIL- 
STD-1553B flight control system bus. Each of these 
PCBs contains a Motorola 68020 microprocessor pro- 
grammed in Ada and an MIL-STD-1553B remote 
terminal interface. 

The SSICA also provides the excitation and demodu- 
lation of the high-integrity position signals from the 
pitch and roll axis LVDTs and passes the signals to the 


The Eurofighter 2000 development aircraft 
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flight control computers via the flight control system 
bus. 

Besides the pitch and roll commands, the handgrip 
switch functions and the rudder pedal positions are 
linked to the bus via the electronic modules. Other rel- 
evant cockpit functions are integrated via the SSICA. 
The integrated quadruplex fly-by-wire technology with 
military bus transfer provides maximum performance 
and safety and reductions in size and weight. 


Status 
In development. 


Contractors 
GEC-Marconi Avionics. 
Bodenseewerk Geratetechnik GmbH. 
GF-Sistemi Avionici Spi. 
ENOSA. 
UPDATED 


1995 
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The Eurofighter 2000 stick sensor and interface 
control assembly 


Engine Monitoring Unit for the 
Eurofighter 2000 


The Engine Monitoring Unit (EMU) for the Eurofighter 
2000 will provide continuous monitoring of the EJ 200 
engines. This will avoid the need for frequent prevent- 
ative maintenance checks, allowing servicing to be 
carried out only when required and reducing the 
Eurofighter 2000’s operating costs compared to air- 
craft currently in service. 


Using data derived from links with the digital engine 
control units and engine-mounted sensors, the EMU 
will carry out a number of functions including monitor- 
ing life usage and vibration, recording engine incidents 
and performance and providing engine failure detec- 
tion and location. 


Status 
A contract covering the design and development of the 


equipment, the supply of prototype hardware and full 
product support has been awarded. 


Contractors 

ENOSA. 

GEC-Marconi Avionics. 
Microtecnica-Torino. 


VERIFIED 


FADEC Co-Operative Programmes 


ELECMA co-operates actively with Lockheed Martin 
Control Systems and General Electric Aircraft Engines 
in the design, development and production of the Full 
Authority Digital Engine Controls (FADECs) for the lat- 
est CFM56 engines, for the Airbus A319, A320, A321 
and A340, GE CF6-80 engines, for the Airbus A300, 
A330, Boeing 747 and 767 and McDonnell Douglas 
MD-11, and the GE90 engine for the Boeing 777. 

ELECMA is involved in: 

The FADEC 1 generation which equips the 
CFM56-5A1 and GE CF6-80C2 turbofan engines. 

The FADEC 2 generation which is mounted on the 
CFM56-5C and GE CF6-80E turbofan engines. 

The FADEC for the GE90 turbofan engine. 


Status 
The FADEC 1 is in production and in service. Over 
2,700 units had been delivered by the end of 1995. 
The FADEC 2 is in production and in service. Over 
529 units had been delivered by the end of 1995. 
The FADEC for the GE90 engine is in production. 
Over 79 units had been delivered by the end of 1995. 


Contractors 

ELECMA, the Electronics Division of SNECMA. 
General Electric Aircraft Engines 

Lockheed Martin Control Systems. 


UPDATED 


The FADEC 2 unit for the CFM56-5C and 
CF6 80E turbofans 
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FADEC for the MTR 390 
Turboshaft Engine 


ELECMA is developing with BGT, Germany the ECMU, 
a FADEC unit for the MTU/Turbomeca/Rolls-Royce 
MTR 890 turboshaft powering the twin-engine Eurocop- 
ter Tiger helicopter. 


Status 

Under development. 45 flight units have been 
delivered. Qualification B was completed in December 
1995. Qualification C was scheduled to be completed 
in June 1996. 


Contractors 
ELECMA, the Electronics Division of SNECMA. 
Bodenseewerk Geratetechnik GmbH. 

UPDATED 


FADEC for the PZL-10W 
Turboshaft Engine 


ELECMA is developing with PZL-HYDRAL SA (Poland) 
the MECU, a FADEC unit for the PZL-10W turboshaft 
engine powering the Polish Sokol helicopter. 


Status 
Under development. First rotation of the engine with a 
MECU demonstrator is scheduled for the end of 1996. 


Contractors 
ELECMA, the Electronics Division of SNECMA. 
PZL-HYDRAL SA. 

NEW ENTRY 
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The Elecma BGT ECMU for the MTR 390 turboshaft engine in the Tiger helicopter 


1995 


Automatic Flight Control System 
for Concorde 


GEC-Marconi Avionics jointly developed with Sextant 
Avionique the Concorde Automatic Flight Control Sys- 
tem (AFCS), which comprises eight separate systems 
with no fewer than 38 individual units, and provides fully 
automatic control from climb-out to landing. The sys- 
tem is duplex-monitored and fail-operational to meet 
the operational requirements of ICAO Cat. IIIA and is 
cleared for automatic landing with 15 ft decision height 
and 200 m runway visual range. It was the first AFCS to 
use a push-button controller fitted into the flight deck 
glareshield. 


Status 
In service in British Airways and Air France Concorde 
aircraft. 


Contractors 
GEC-Marconi Avionics. 
Sextant Avionique. 
VERIFIED 


Fuel Savings Advisory System 


The fuel savings advisory system consists of a fuel sav- 
ings management computer and an integrated fuel 
management panel, both of which will be developed 
jointly by Lear Astronics, as prime contractor, and GEC- 
Marconi Avionics. 

The system interfaces with the current fuel contents 
gauging system to provide the crew with the status of 
the various fuel tanks, pumps and valves and displays 
of fuel levels during all flight conditions, including the 
critical display of centre of gravity limitations essential 
during air-to-air tanker operations. 


Status 

A contract, potentially worth more than $60 million, has 
been awarded to supply systems for US Air Force 
KC-135 tanker aircraft. 


Contractors 
GEC-Marconi Avionics. 
Lear Astronics Corporation. 
VERIFIED 


Vehicle Management System for 
the F-22 


GEC-Marconi Avionics and Lear Astronics Corporation 
have jointly developed and supplied the Digital Flight 


GEC-Marconi Avionics and Lear Astronics have supplied the vehicle management system for the 
Lockheed/Boeing YF-22A 


Control Computers (DFLCC) and mini-computer based 
system integration test stations for the Lockheed/ Boe- 
ing YF-22A. In addition, the two companies have devel- 
oped and supplied the Integrated Vehicle Subsystem 
Controls (IVSC) for the YF-22A and GEC-Marconi Avio- 
nics supplied the side-mounted fly-by-wire pilot’s 
controller. 

The DFLCC interfaces with the engine controls to 
provide full carefree handling and enhanced manoeuvr- 
ability, while the IVSC monitors and controls other flight 
critical vehicle utility subsystems. 

The DFLCC and IVSC will be combined to form the 
core of the vehicle management system for the full- 
scale development F-22A. Whilst on the YF-22A, the 
DFLCC and IVSC are conventional LRUs; the F-22A will 
utilise rack-mounted line-replaceable modules. 


Both companies have been selected by Lockheed to 
supply various elements of the Vehicle Management 
System (VMS) for the US Air Force F-22A Advanced 
Tactical Fighter. Equipments being supplied include 
the sidestick control assembly, a number of module 
types for the rack-mounted VMS and ground test 
equipment. 


Status 
In full-scale development. 


Contractors 
GEC-Marconi Avionics. 
Lear Astronics Corporation. 
VERIFIED 


Slat/Flap Control Computer for 
the Airbus A330/A340 


BGT and AlliedSignal have developed and supply the 
Slat/Flap Control Computer (SFCC) for the Airbus four- 
engine A340 and twin-engine A330. 

The SFCC provides high-lift control during take-off 
and landing, the most critical phases of flight, and thus 
contributes to the aircraft’s excellent handling qualities. 
The slats and flaps are driven through hydromechanical 
systems, and electrically signalled through two SFCCs. 
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To comply with safety regulations, the SFCCs are 
based on a duo-duplex architecture. Each computer 
LRU comprises a slat and flap channel, with two hard- 
ware and software dissimilar lanes per channel. 

The SFCCs control hydraulic motors to drive the slat 
and flap systems to the desired positions. This function 
is based on pilot commands, through the control lever, 
and air data. The SFCCs continuously monitor system 
operation and position. 

The SFCC is EMI and lightning protected to the high- 
est levels of RTCA/DO-160C. To meet the necessary 
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safety requirements, the system has a failure prob- 
ability of <10° per flying hour for erroneous drive 
commands. 


Status 
In production. 


Contractors 
AlliedSignal Commercial Avionics Systems. 
Bodenseewerk Geratetechnik GmbH. 


Utility control system for the 
Eurofighter 2000 


The Eurofighter 2000 utility control system is based on 
the utilities management system which was success- 
fully demonstrated on the Experimental Aircraft 
Programme (EAP). The system integrates, via an MIL- 
STD-1553B databus, the control and monitoring of a 
number of aircraft functions, including environment, 
cabin temperature, life support, crew escape, fuel 


management, fuel gauging, secondary power, 
hydraulics and other miscellaneous systems. The main 
benefits derived from the system are in weight saving 
and reliability. In addition, there is a greater fault toler- 
ance and better damage resistance, system health is 
monitored and trends can be identified, aiding planned 
maintenance 


Status 
In development for the Eurofighter 2000. 


Contractors 

Alenia SpA. 

ENOSA. 

Smiths Industries Aerospace. 

VDO Luftfahrgerate Werk Adolf Schindling GmbH. 


Fly-by-Wire System for the 
Tornado 


The Panavia Tornado flight control system uses triplex 
electronic signalling and processing, with quadruplex 
actuation, to provide a high degree of manoeuvrability 
throughout the entire flight envelope and has a mech- 
anical back-up system for emergency control though 
with degraded handling qualities. The fly-by-wire pro- 
cessing is incorporated in the Command and Stability 
Augmentation System (CSAS) and the automatic flight 
functions, which include safety critical capability such 
as automatic terrain-following, are integrated with the 
automatic flight control system. These are separately 
configured but very closely allied systems. The triplex 
CSAS components are associated with a duplex Spin 
Prevention and Incidence Limiting System (SPILS) 
which ensures that the crew can fly the aircraft to its 
structural and aerodynamic limits without the risk of 
loss of control. 

Design, development and production of the systems 
have been a trinational venture between GEC-Marconi 
Avionics in the UK, Bodenseewerk in Germany and 
Alenia in Italy. 


Command stability and augmentation system 
The CSAS is an analogue FBW manoeuvre demand 
system. It provides electrically signalled pitch, roll and 


Panavia Tornado SPILS computer opened up to 
show the four-board front connector layout 


Panavia Tornado CSAS equipment includes computer units, control panels, triplex position transmitters, 
triple gyro packs and quadruplex first stage actuators 


yaw control and automatic stabilisation of aircraft re- 
sponse to pilot command or turbulence. Gain schedul- 
ing improves handling qualities and control stability 
over the entire flight envelope and operates in conjunc- 
tion with the spin prevention and incidence limiting 
system. ‘Carefree’ manoeuvring allows the exploitation 
of the aircraft’s full lift capability under all flight con- 
ditions without the risk of structural damage resulting 
from a pilot’s control demand for control surface move- 
ment that would exceed the design strength of the 
airframe. 

Individual LRUs are the CSAS pitch computer, CSAS 
lateral computer, CSAS control unit, pitch, roll and yaw 
rate gyros and pitch, roll and yaw position transmitters. 


Spin prevention and incidence limiting system 
SPILS is a duplex analogue system which operates in 
conjunction with the CSAS to achieve maximum aircraft 
lift in low-level flight. It limits aircraft incidence, irrespec- 
tive of the pilot’s demands, when maximum safe angles 
of attack are reached. Individual LRUs are the SPILS 
computer and SPILS control unit. 


Automatic flight director system 
The digital Autopilot and Flight Director System (AFDS) 
automatically controls the flight path in all modes, 


including terrain-following, and sends signals to 
the director instruments enabling the crew to monitor 


- autopilot performance or to fly the aircraft manually. 


Pitch autotrim is also incorporated. The duplex self- 
monitoring processor configuration provides high- 
integrity automatic control, permitting low-altitude 
cruise with appropriate safety margins. The flight direc- 
tor remains available after most single failures. 
Autopilot manoeuvre demand signals are routed to the 
control actuators through the command and stability 
augmentation system. A 12-bit processor is used with 
6 kbits words of stored program and 1 kbits words of 
data store. Typical computing speed is around 
160 Kops and program cycle time is 32 ms. Individual 
LRUs are the two AFDS computers, AFDS control unit, 
autothrottle actuator and pitch and roll stick-force 
sensors. 


Status 
In service. 


Contractors 
GF-Sistemi Avionici Spi. 
Bodenseewerk Geratetechnik GmbH. 
GEC-Marconi Avionics. 
UPDATED 


Onboard Maintenance Terminal 


The Onboard Maintenance Terminal (OMT) is an 
aircraft-based maintenance system that speeds turn- 
round time and reduces maintenance costs. It 
integrates data processing, storage and display tech- 
nologies to provide advanced maintenance support 
capabilities to the airline or aircraft operator. 

The OMT provides a tool to enable the maintenance 
technician to gain a clear understanding of aircraft fault 


status, identify recommended corrective actions and 
electronically display the documentation needed to 
support the actions. The concept of the OMT is the 
need to improve and enhance the rapid determination 
of the current fault condition of the aircraft, mainten- 
ance which can and cannot be deferred and the most 
likely faulty LRU. 

With the OMT, fault messages generated by the cen- 
tralised fault display system during each flight are col- 
lected and correlated to identify the most likely faulty 


LRU. The OMT provides links to the appropriate main- 
tenance documentation. Fault messages are managed 
by the OMT and used to guide maintenance personnel 
through the troubleshooting and corrective actions. 
One of the OMT’s main benefits is the streamlining of 
the troubleshooting process and turnround time by 
supplying recommended corrective actions, support- 
ing documentation and maintenance history of the air- 
craft. Additional OMT capabilities include transferring 
data to and from a supporting ground system, printing 
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selected data on-board the aircraft and capturing 
corrective and deferred actions for future reference. 

The OMT comprises two connected LRUs. The Dis- 
play Terminal Unit (DTU) features a 10.4 in (264.2 mm) 
colour LCD screen and a fold-down keyboard with 
floppy and PCMCIA data transfer capability. The DTU is 
connected by Ethernet to an Interface Server Unit (ISU) 
located in the electronic equipment bay. The ISU has 
an integrated processor and removable mass storage 
device. It provides a fail-safe interface to other aircraft 
systems and also serves as the central storage location 
for the electronic maintenance manuals. 


Up-Front Control Panel 


The El-Op Up-Front Control Panel (UFCP) is the pilot’s 
input and control terminal for activating and operating 
the various avionic systems such as the Weapon Deliv- 
ery and Navigation System (WDNS), stores manage- 
ment system, navigation equipment, communications 
equipment, IFF and so on, in advanced aircraft. It con- 
stitutes the main man/machine interface between the 
pilot and the aircraft computers. 

The UFCP displays pilot-initiated or automatic alpha- 
numeric information received from the aircraft avionics. 
Communication with the avionics is through the 
UFCP’s digital push-buttons and information is dis- 
played either on the UFCP or on the HUD. The UFCP 
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The OMT maximises the use of Commercial Off The 
Shelf (COTS) hardware and software. Its modular archi- 
tecture and expandable network interface make it 
easily expandable or adaptable to any aircraft. 


Specifications 

Dimensions: 

(DTU) 301.5 x 232.4 x 147.3 mm 
(ISU) 4 MCU 

Weight: 

(DTU) 8.16 kg 

(ISU) 5.44 kg 


ISRAEL 


provides the pilot’s control terminal for the aircraft 
avionics systems, the pilot’s input terminal for digital 
information and a display for alphanumeric information 
from the avionics systems. 

The UFCP is located on the front of the pilot display 
unit. Electrical interface with the WDNS is via MIL- 
STD-1553A or B, RS-422A or as specified by the cus- 
tomer. A microcontroller manages the UFCP functional 
display, illumination, validation, analogue to digital con- 
verter and communication with the WDNS. Manage- 
ment is performed in real time. 


Contractor 
El-Op Electro-Optics Industries Ltd. 
VERIFIED 


The El-Op Up-Front Control Panel shown fitted 
on an HUD 


Power supply: 115 V AC, 400 Hz 
(DTU) 65 W 

(ISU) 45 W 

Environmental: DO-160C 


Status 
Installed in the McDonnell Douglas MD-11. 


Contractors 
Computing Devices International. 
Sextant Avionique. 


VERIFIED 


Autocommand Mabat Flight 
Control System 


Autocommand Mabat is an analogue flight control sys- 
tem used in the IAI Kfir fighter and developed from a 
Sextant Avionique unit used in the Dassault Mirage III 
fighter. Autocommand Mabat is a pitch-only stabilis- 
ation system which alleviates undesirable transient 
handling characteristics (including during the transonic 
region of the flight envelope); improves dynamic stab- 
ility with consequent benefits in target pursuit, aiming, 
firing and weapon release accuracy; provides stick- 
force/g scheduling; and provides attitude hold for a lim- 
ited period after stick release and automatic barometric 
height hold (except during transonic flight). 
Autocommand Mabat is a single LRU comprising 
three interconnected modules: an analogue processor, 
air data system and power supplies. The main unit is 
the processor, which uses DC operational amplifier 
technology. Integrated circuit AC/DC and DC/AC con- 
version units and self-test circuits are incorporated and 
the unit uses multilayer printed circuit boards and a 
motherboard to reduce internal wiring to a minimum. 
Pitch auto-stabilisation is provided to requirements 
set out in MIL-F-8785, with a stick force/g characteristic 
set by the manufacturer, and pitch attitude hold in the 
+20° pitch range. After releasing, the stick maximum 
pitch angle change is less than 5°/min. The maximum 
change of altitude due to a malfunction cannot exceed 
33 ft during the first second following the failure and 
any normal acceleration produced is within a specified 
envelope. Self-test can be initiated by the pilot and if 
the test-button lamp does not light within 10 seconds 
this is taken as an indication of failure. System engage- 
ment/disconnection can take place anywhere within 
the flight envelope. Automatic disconnection will 
occur only if a malfunction occurs in the compensator 
system, the autocommand safety system, or if the num- 
ber one hydraulic system disconnects and the prelimi- 
nary servo changes over to the number two. Manual 


Israel’s two-seat Kfir TC2 has the IA] autocommand Mabat analogue flight control system 


disconnect is achieved via several separate override or 
disconnect buttons, or by exerting a high stick-force. 

Altitude hold is available only if pitch stabilisation has 
been engaged. It is usable throughout the flight envel- 
ope, except in the Mach 0.95 to 1.15 transonic region. 
In level flight altitude errors are within +30 ft or 0.1 per 
cent of altitude, or double these values at 30° roll angle 
and not outside a linear extension to 150 ft error at 60° 
roll angle. Aircraft oscillations are limited to periods in 
excess of 20 seconds and maximum normal acceler- 
ation is less than 0.1 g. The hold mode can only be 
engaged if normal acceleration is less than 0.5 g. Auto- 
matic disconnect will occur if rate of height change 
exceeds 2,000 ft/min, when the speed _ is 
between Mach 0.95 and 1.15 or if the undercarriage is 
extended. 

Sensors and output devices associated with the unit 
include a rate gyro unit, accelerometer unit, left- and 
right-hand compensation servos, pitch pre-servo, stick 


dynameter and trim motor. A range of dedicated cock- 
pit controls and annunciators is also installed. 

System performance conforms to MIL-18224C and 
MIL-F-8785 and electrical characteristics are to 
MIL-STD-704A. 


Specifications 

Dimensions: 306 x 198 x 195 mm 

Weight: 10 kg 

Power supply: 115V AC, 400Hz, single phase, 
100 mA 

28VDC,1A 

Reliability: >1,400 h MTBF 


Status 
In service. 


Contractor 
Israel Aircraft Industries Ltd. 


FQG-28 Fuel Quantity Gauging 
System 


The FQG-28 is a capacitance sensor system developed 
for SIAl-Marchetti S205, S211 and S260 light aircraft. 
The system uses an electronic unit to analyse sensor 
data in such a way as to correct for tank shape. This 
method of characterising probe data by software allows 
for considerable commonality of equipment between 
aircraft types, and is consequently less expensive than 
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a system with mechanical sensor compensation. The 
basic system can be adapted to many aircraft types. It 
measures quantity to within 2 per cent and provides a 
low-level indication through warning lamps. 


Specifications 

Dimensions: 

(electronic unit) 160 x 102 x 33 mm 
(indicators) each 60 x 51 mm diameter 
(probes) to suit application 
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Weight: 2.1 kg 
Power supply: MIL-STD-704C 
Reliability: >5,000 h MTBF 


Status 
In production for the SIAI-Marchetti S205, S211 and 
S260. 


Contractor 
Ottico Meccanica Italiana SpA. 


AFMS Controller for the SH-60J 


The Automatic Flight Management System (AFMS) 
controller is used in the automatic flight management 
system installed in the Mitsubishi/Sikorsky SH-60J anti- 
submarine helicopter. The AFMS provides a flight man- 
agement integrated display, alarms and flight manage- 
ment. The AFMS controller is a digital computer and 
provides the data processing both for the automatic 
flight management system and for navigation 
equipment management. 


Status 
In service in the Mitsubishi/Sikorsky SH-60U helicopter. 


Contractor 
Japan Aviation Electronics Industry Ltd. 
UPDATED 
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Automatic Flight Control System 
for the F-1 


The automatic flight system installed on the Mitsubishi 
F-1 fighter uses a digital computer in a single system. 
The system monitors attitude, azimuth and altitude 
hold, reducing the pilot’s workload and contributing to 
flight safety and mission performance. It includes 
fail-safe control. 


Status 
In service in the Mitsubishi F-1 aircraft. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


VERIFIED 


Yaw Damper System for the T-4 


The yaw damper system for the Kawasaki T-4 intermedi- 
ate trainer is installed to prevent Dutch roll and to aug- 
ment aircraft stability. Angular velocity signals along the 
yaw axis are processed and fed to an actuator to drive 
the system. An automatic gain control function, gov- 
erned by the position of the undercarriage, and an auto- 
matic control function for time constant change are 
also provided. 


Status 
In service in the Kawasaki T-4 training aircraft. 


Contractor 
Japan Aviation Electronics Industry Ltd. 
VERIFIED 


Fly-By-Wire Actuator and 
Controller 
The fly-by-wire actuator and controller controls helicop- 


ter rotor pitch angle. The actuator is a hydraulic actu- 
ator controlled by the direct drive valve. The controller 


is a digital controller with redundant capability, perform- 
ance monitor and BIT. 


Status 
In limited production for the Kawasaki BK-117 fly-by- 
wire experimental helicopter. 


Contractor 
Shimadzu Corporation. 


Digital Flight Control Computer 


The digital flight control computer is an integrated 
flight director system. It features dual-redundant fail- 
operative/fail-passive capability and is_ inertially 


smoothed to give high-accuracy stable altitude holding 
capability. High maintainability is ensured through 
extensive use of an in-flight performance monitor, 
built-in tester and non-volatile maintenance memories, 
and high-reliability through the use of selected high- 
reliability parts and advanced 
techniques. 


thermal design 


The digital flight contro! system 


The system can be expanded to provide 1553B 
databus interface, autothrottle function and other 
enhancements. 


Status 
In service in the Lockheed/Kawasaki P-3C aircraft and 
derivatives. 


Contractor 
Tokyo Aircraft Instrument Company Ltd. 


VERIFIED 


Four-Axis Sidestick Controller 


The four-axis sidestick controller has been developed 
by Tokyo Aircraft Instrument Company in association 
with Kawasaki Heavy Industries. It consists of a sensor 
unit and a control box. The system has quadruple 
redundancy in each axis. 

The sensor is a force deflection right-side stick, 
having four-bridge solid-state strain gauges, which 
provide electric signals for pitch, roll, yaw and CP 
to a flight control computer. 


Status 
Under evaluation in the Kawasaki BK-117 fly-by-wire 
experimental helicopter. 


Contractor 
Tokyo Aircraft Instrument Company Ltd. 
VERIFIED 


is under 
1995 


The four-axis_ sidestick controller 
evaluation in a BK-117 fly-by-wire helicopter 
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AP-2 Digital Autopilot 


The AP-2 digital autopilot was designed and produced 
according to FAR23 regulations and the AS402A docu- 
ment. It is a two-axis flight control and flight director 
system for light aircraft. 

The autopilot provides pitch and roll attitude stabil- 
isation and control, altitude stabilisation, heading 
stabilisation, interception and tracking of VOR radials 
and localiser and glide slope beam interception and 
tracking and localiser back course mode for ILS 
approaches. Two basic modes of operation are avail- 
able: automatic flight control for basic autopilot func- 
tions and flight director mode. 

The AP-2 includes the main processing unit, selector 
panel, servo amplifiers, optional diagnostic console 
and optional optical flight director indicator. 
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The device may be equipped with two different oper- 
ators’ consoles. The basic console - the autopilot selec- 
tor panel - enables the pilot to engage or disengage the 
autopilot, select any mode of operation and receive sig- 
nals about correct or incorrect autopilot operation. The 
optional console provides additional diagnostic 
functions. 

The AP-2 autopilot generates analogue signals for 
the flight director indicator and digital signals for the 
external mode annunciator and other onboard instru- 
ments such as the flight recorder. 


Specifications 

Dimensions: 

(flight computer) 160 x 75 x 280 mm 
(selector panel) 160 x 75 x 40 mm 
Weight: 9.7 kg total typical 


Power supply: 27.7 V DC 
(flight director) 0.8 A 
(flight control) 3.5 A 


Status 
The present version of the AP-2 is adjusted for Piper 
Seneca Il aircraft and Edo-Aire flight instruments. 


Contractor 
ATM Inc. 


Turbine Engine Vibration 
Monitoring System 


In the turbine engine vibration monitoring system sig- 
nals emanating from rotor imbalance, bearing wear, for- 
eign object damage and so on, are detected by highly 
reliable piezoelectric accelerometers. Their output sig- 
nals are transmitted via specially developed connectors 
and low-noise wiring to the electronics processing/ 
indicator unit in the cockpit. 

The level of engine vibration is continuously moni- 
tored and the measured signals are indicated on a Tur- 
bine Engine Vibration Indicator (TEVI) instrument and 


UNITED KINGDOM 


are simultaneously compared with preset levels which 
have been determined as being related to an engine 
fault condition. If the preset level is exceeded, a warn- 
ing lamp on the indicator unit signals the presence of an 
unsafe or potentially dangerous engine condition, 
thereby permitting pilot or engineering action prior to 
the onset of secondary damage. Provision is made for 
TEVI to be connected to external recording facilities. 
The TEVI indicator contains all the system electronic 
processing circuits including filters and amplifiers. 
Apart from power supplies, the only external items are 
accelerometers and associated cables. 


Specifications 

Dimensions: 65.9 x 65.9 x 190 mm 
Power supply: 

115 V AC, 400 Hz, single phase, 4 W 
5 V AC, 400 Hz, 2 W 

28 V DC, 2W 


Status 
In service. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


Intelligent Power Control System 


The GEC-Marconi Aerospace Intelligent Power Control 
System (IPCS) has been designed to replace conven- 
tionally wired power distribution systems and can also 
be used to control and monitor electrical utilities sub- 
systems. The system provides reduced cabling, simpli- 
fied system test, ease of modification, improved 
performance, reliability, maintainability, lower initial 
cost and lower cost of ownership. 

The Intelligent Power Terminal (IPT) is the heart of the 
IPCS, managing the utilities bus system and controlling 
the system functions. After performing the power-up 
diagnostics, the remote terminals interface to the load 
equipment using a command/response protocol. The 
IPT gathers information from the remote terminals 
and/or the high-level databus and computes the 
required system configuration. During these operations, 


the databus, remote terminals and load equipments are 
continually monitored for correct operation. 

Two IPTs may be used in main and standby configur- 
ation to enhance system reliability. 

The utility bus system has been specifically designed 
to meet the requirements of utilities and electrical load 
management systems. The system provides a very low- 
cost interconnect, which in turn allows the implemen- 
tation of a cost-effective remote terminal for deploy- 
ment at the load centres. The database is undergoing 
standardisation as UK DEF-STAN-0018 (Part 7). 

The utility bus system is a linear command-response 
serial databus system using a dual-redundant architec- 
ture. The command/response data is transmitted via 
twisted pair databus cables. Data is transmitted at 
250 kbits/s and the databus interface is transformer 
isolated. The utility bus system can support a total of 
127 remote terminals, any or all of which could be 


multichannel devices. The system will handle bus 
lengths of up to 1,000 m. 

A utilities system requires the control and monitoring 
of a wide variety of plant and equipment. The IPCS 
includes a range of remote terminals including 28 V 
DC, 270 V DC and AC switching terminals, as well as 
terminals for data acquisition. 


Status 

IPCS has played a major role in the UK control tech- 
nology programme relating to civil aircraft. Systems are 
also in operation on track maintenance machines, 
passenger rolling stock and the UK VERDI fighting 
vehicle programme. 


Contractor 
GEC-Marconi Aerospace. 
UPDATED 


Active Noise Control 


GEC-Marconi Avionics has developed an Active Noise 
Control system to reduce cabin noise primarily in 
turboprop aircraft and rear engined jets. The system 
is based on a central controller connected to an array 
of microphones and loudspeakers. 

Noise reduction is achieved by identifying all major 
tonal noise sources present within a particular spec- 
trum and, using powerful Digital Signal Processors, cal- 
culating the antiphase signals needed to control the 
tonal noise present in the cabin. 

Flight trials have taken place on a number of aircraft 
including the Jetstream 41, for which the system has 
now been selected, and the Lockheed C-130 military 
transport where significant reduction in noise was 
demonstrated. 


Status 
System developed to production standard and 
selected for Jetstream 41. 


Contractor 
GEC-Marconi Avionics. 
NEW ENTRY 


Digital Flight Control System for 
the F-14 


A digital flight control system is being evaluated by the 
US Navy for the form, fit and function replacement of 
the existing flight control system in the F-14. This work 
is being performed under the US Foreign Comparative 
Test Program. 


Status 
Successfully completed testing and evaluation by the 
US Navy. 


Contractor 
GEC-Marconi Avionics. 


UPDATED 


Flight Control System for the AMX 


GEC-Marconi Avionics is co-operating with Gruppo Fin- 
meccanica Systemi Avionici (GFSA) in the Fly-By-Wire 
(FBW) flight control system for the Italian/Brazilian 
AMX strike aircraft. The system comprises two dual 


redundant flight control computers each based on 16- 
bit microprocessor hardware and incorporating fail- 
safe software. The system commands the movement of 
seven control surfaces and incorporates a recently 
developed autopilot facility and automatic pitch, roll 
and yaw stabilisation. Analogue computing is used for 
the actuator control loops, the pilot command paths 
and rate damping computation. Digital computing han- 
dles gain scheduling, electronic trim and integration of 
the airbrake. Redundant microprocessors in the flight 
control computer units monitor system performance 
and are associated with built-in test facilities designed 
to provide a high confidence and rapid comprehensive 
system check. Testing is initiated by the pilot prior to 
flight and is conducted automatically thereafter. In 
addition to the flight control computers, the FBW 
system also includes pilot control position sensors, 
three-axes rate gyros and air data components. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics. 
UPDATED 
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The Italian/Brazilian AMX has GEC-Marconi Avionics FBW flight controls 


Flight Control System for the Lynx 


GEC-Marconi Avionics has produced several variants 
of the basic Lynx automatic flight control system. Facili- 
ties common to all variants include pitch and roll atti- 
tude stabilisation with yaw rate stabilisation in heading 
hold. Army versions of the Lynx also have a barometric 
height hold, using collective and lateral acceleration 
control. Two naval versions provide radio altitude 
height hold using collective control, or radio altitude 
acquire and hold with automatic transition to, and main- 
tenance of, the hover for sonar use in anti-submarine 
warfare operations. 


Status 
In service. 


Contractor 
GEC-Marconi Avionics. 
VERIFIED 


Fly-by-Wire Control Stick 
Assemblies 


GEC-Marconi Avionics has been producing high- 
integrity electromechanical sensors for use with flight 
control applications for over four decades. These sen- 
sors have been used in both military and civil aircraft 
such as Tornado, AMX and Concorde. In line with the 
development of full time fly-by-wire flight control sys- 
tems this range of sensors has been extended to 
include full authority fly-by-wire Control Stick Assem- 
blies (CSA) for both side and centre console 
configurations. 

Replacing the conventional mechanical stick, the 
pilot’s CSA forms an integral part of the flight control 
system and as such is designed to extremely high- 
integrity and reliability standards. The CSA converts the 
pitch and roll demands into electrical or optical signals 
that are processed by the flight control computer to 
drive the aircraft control surfaces. 

The force/displacement and damping parameters of 
the CSA are provided by spring and damper assem- 
blies in each axis and can be specified to create the 
required feel characteristics. Mass balancing can also 
be specified to minimise stick movement caused by air- 
craft acceleration. Isolated multiplex output signals for 
pitch and roll are generated by linear variable differen- 
tial transformer position sensors incorporated within 
the unit. Alternatively, optical position sensors may be 
fitted. 


Four GEC-Marconi control — stick 


assemblies 


Avionics 


All GEC-Marconi Avionics’ CSAs are designed as 
compact LRUs of modular construction to enable rapid 
installation and removal from the aircraft and to facili- 
tate easy maintenance and repair. By careful choice of 
materials, the strength-to-weight ratio of the units is 
optimised to meet aircraft weight constraints yet pro- 
vide the robustness to withstand pilot applied loads in 
excess of 200 Ibs and still give reliable precision mano- 
euvring throughout the flight envelope and life of the 
aircraft. 


Status 

GEC-Marconi Avionics has supplied CSAs for the Brit- 
ish Aerospace EAP, the Lockheed/Boeing YF-22A, and 
the Eurofighter 2000. Most recently, the company has 
been selected as supplier of the sidestick controller for 
the F-22 aircraft. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


The GEC-Marconi Avionics flight control system for the Lynx helicopter includes computer, controller and 


drive units 
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Full Flight Regime Autothrottle for 
the Boeing 747 


The GEC-Marconi Avionics autothrottle is installed on 
Boeing 747 airliners and is in service with more than 40 
airlines. The full flight regime autothrottle system com- 
puter is programmed with the aircraft's engine pressure 
ratio, speed and Mach number control laws which per- 
mit it to control the throttles automatically in one of 
three modes selectable on a control/display unit on the 
flight deck. 

For take off, climb and go-around, the system con- 
trols engine pressure ratio. Speed or Mach number 
control may be selected in cruise; speed control is used 
inthe descent, hold and approach phases. During auto- 
pilot coupled landing the throttles are retarded 
automatically. All four throttles are controlled to the 
same position. 

The system accepts angle of attack, flap position, 
total air temperature, air speed, Mach number and air- 
craft attitude as inputs. As well as the three primary 
modes, submodes are provided for aircraft and engine 
protection. These are: control to a safe minimum 
speed, flap speed protection, engine over-boost pro- 
tection and constant throttle hold during the critical 
take-off regime. Built-in test equipment is provided and 
the system status and warning indications are incorpor- 
ated on the flight mode annunciator panels. 

The autothrottle system increases engine life and 
saves fuel, responding rapidly to changes in the aircraft 
configuration or flight conditions and avoiding 
unnecessary throttle excursions. Pilot workload is also 
reduced. 


Status 
In service, with over 500 systems delivered for Boeing 
747 aircraft. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Primary Flight Computer System 
for the Boeing 777 


The Primary Flight Computer System (PFCS) is at the 
heart of the Boeing 777 fly-by-wire system, providing 
control and envelope protection in pitch, roll and yaw 
axes. 

Pilot commands are input through conventional 
columns, wheels, rudder pedals, trim switches and 
a speed brake lever, and via multiple position trans- 
ducers to the Actuator Control Electronics (ACE) units. 
The ACE units convert the position signals into digital 
form and transmit them to the PFCS over a triplex 
ARINC 629 databus. Within the PFCS, commands 
are computed for the elevators, all moving tailplane, 
two ailerons, two flaperons, 14 spoilers and a single- 
tabbed rudder; these commands are sent via the 
ACE units to the electrohydraulic actuators. The com- 
mands implement C control laws and provide gust 
alleviation, envelope protection and compensation 
for ground effects. Variable feel forces are also com- 
puted by the PFCS. A direct control mode allows com- 
mands to be fed directly from the ACE units to the 
actuators, thus providing continued operation in the 
unlikely event of all three primary flight computers 
being disabled. 

All three primary flight computers are identical and 
contain three dissimilar computing lanes. The secona- 
ary redundancy management of these lanes allows 
fault tolerant operation in the event of failures. Within 
each primary flight computer, each lane uses a different 
32-bit microprocessor. Three different compilers are 
used to convert the Ada high-order software design into 
the microprocessor’s object code. This level of dissimi- 
larity provides protection against residual compiler 
errors. 

ASICs have been used extensively in the design of 
the primary flight computers, ensuring low component 
count and high reliability. The inherent high reliability, 
together with the fault tolerant architecture, will provide 
significant benefits to the operator through lower life 
cycle costs, improved maintainability and increased 
system availability. 
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Each Boeing 777 has three GEC-Marconi primary flight computers 


Status 
In service in the Boeing 777. 


Contractor 
GEC-Marconi Avionics. 
UPDATED 


Slat/Flap Control Computer for 
the Airbus A310 and A300-600 


The slat/flap control computer provides the control for 
a fully fly-by-wire secondary flight control system in the 
Airbus A310 and A300-600. Two 6 MCU units are fitted 
to each aircraft to provide a high system availability. 
Each unit contains one channel for the slat and one for 
the flap surface control. Pilot commands to the system 
are input via a cockpit-mounted lever providing discrete 
slat or flat angular settings. Each computing channel 
comprises two dissimilar digital lanes, different micro- 
processors being used for the command and monitor 
lanes. In order for a hydraulic motor drive to be gener- 
ated, command and monitor signals from each lane 
must agree. As the two signals are generated from dis- 
similar sources the probability of an incorrect com- 
mand is extremely low, providing the flight crew with 
a high degree of confidence. This dissimilarity is 
reflected in both the hardware and the software, as 
each microprocessor is programmed using a different 
language written by separate software teams. 

In addition to the full-time monitoring provided by the 
dissimilarity, other safety features are built in to provide 
protection against mechanical jams, shaft breakage, 
runaways or asymmetrical operation. During a decade 
of airline service the unit has built up a mature MTBF in 
excess of 15,000 hours. 


Status 
In service on the Airbus A310 and A300-600. 


Contractor 
GEC-Marconi Avionics. 
VERIFIED 


Slat/Flap Control Computer for 
the A319, A320 and A321 


The slat/flap control computer for the Airbus A320 is 
based on that supplied for the A310 and A300-600. It is 
contained in a smaller and lighter 5 MCU package 
whilst providing the crew with additional facilities over 
those provided by its predecessor. Dissimilar hardware 
and software principles are used, with updated micro- 
processors providing faster response and extra cap- 
ability. A high level of in-flight monitoring information is 
presented to the flight crew by an Electronic Central- 
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ised Aircraft Monitor (ECAM) system. Slat/flap 
maintenance time is reduced by automation of system 
performance testing, clear system status presentation 
and access to a non-volatile fault log via the centralised 
fault display system. 

An enhanced version of the A320 slat/flap computer 
has been developed for the A319 and A321. This unit 
will provide the particular slat and flap angles required 
by the A321 and will accommodate A319, A320 and 
A821 requirements via pin programming on the con- 
nector. As such, it will satisfy the needs of operators 
with mixed A319, A320 and A321 fleets. 


Status 
In service on the Airbus A320 and A321. Under 
development for the A319. 
Contractor 
GEC-Marconi Avionics. 
VERIFIED 


Spoilers Electronic Control Unit 
for the Canadair Regional Jet 
The Spoilers Electronic Control Unit (SECU) provides 


the control for a fully fly-by-wire secondary flight control 
system. Pilot interface via the control column 


commands roll control and proportional lift dump. The 
SECU also automatically controls the ground spoiler 
deployment when armed by the pilot. The SECU 
directly controls the electrohydraulic servos that 
position the spoiler surfaces. 

Two 6 MCU units are fitted to each aircraft with each 
unit totally segregrated into two modules for separate 
inboard and outboard spoiler surface control. 
Additional segregation is provided by the system 
hydraulics. The two modules operate with one in active 
control and the other in standby mode, the spoiler sur- 
face position being continuously controlled and moni- 
tored using two channels of dissimilar computing. This 
configuration ensures a high system availability and 
integrity, prerequisites for a commuter jetliner. 


Status 
In service on the Canadair Regional Jet. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Yaw Damper Controller for the 
T-45A 


GEC-Marconi Avionics is supplying the yaw damper 
controller for the US Navy Goshawk T-45A jet trainer air- 
craft which is based on the British Aerospace Hawk. 
The yaw damper controller is an analogue system with 
an internally mounted gyro unit, power supply and 
computing cards. 

The system is operational over the full flight envelope 
and provides yaw damping and turn co-ordination, elec- 
tric trim, airbrake pitch compensation, comprehensive 
on-line monitoring and full self-test capability. 


Status 
In production for the US Navy British Aerospace/ 
McDonnell Douglas T-45A Goshawk training aircraft. 


Contractor 
GEC-Marconi Avionics. 
VERIFIED 


The T-45A Goshawk has the GEC-Marconi Avionics yaw damper controller 


DECU-80186 Digital Electronic 
Control Unit 


The DECU-80186 is a dual-channel digital electronic 
control unit designed by HSDE in co-operation with 
Chandler Evans of the USA for the AlliedSignal Engines 
T55 turboshaft engine used on the Boeing Chinook 
helicopter. 

The DECU-80186 is designed to control the fuel flow 
to the engine so that the rotor speed requirements are 
met for all helicopter operating conditions. The main 


benefits over conventional systems are enhanced 
operational performance and reduced cost of owner- 
ship. The system is designed to provide high reliability 
with no maintenance, safety through redundancy, high- 
performance control functions, high-integrity failure 
management and engine monitoring functions. 

The DECU-80186 contains dual-digital control lanes 
and a separate overspeed protection circuit. The pri- 
mary lane normally provides the control but, in the 
unlikely event of failure, control is automatically 


transferred to the reversionary lane. The overspeed pro- 
tection circuit reduces fuel flow in the event of power 
turbine overspeed. 

The software for the primary and reversionary lane 
processors has been developed independently by sep- 
arate design teams in order to minimise the possibility 
of common design faults. Both systems have been 
developed and documented to the RTCA DO-178A 
Level 1 standard required for critical system software. A 
high-level control language instruction set, used on all 


x 


HSDE DECU products, provides the functions required 
when executing control algorithms, including safety 
protection and scaling facilities. This makes the 
implementation of control engineering diagrams a 
simple task. 


Status 
In service on the Boeing helicopter. 


Contractor 
HSDE Ltd. 


UPDATED 


The Boeing Chinook helicopter is fitted with the 
DECU-80186 
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Digital Engine Control System for 
Vectored Thrust Power Plants 


The Digital Engine Control System (DECS) for the Rolls- 
Royce Pegasus engine completed type testing in early 
1986; certification of the engine with the new control 
system was achieved in May 1986. 

The production of DECS, which comprises a hydro- 
mechanical fuel metering unit and a dual-lane digital 
engine control unit, is continuing. Initial deliveries were 
made early in 1986 to meet orders for engines which 
equip the Harrier aircraft of the Royal Air Force, US 
Marine Corps and Indian, Italian and Spanish navies. 


Status 
A growth version of the 408 engine is now in 
production. 


Contractor 
Lucas & Smiths Industries Controls Ltd. 
UPDATED 


The Digital Engine Control System (DECS) for the Pegasus engine 


AE2100 D3 Full Authority Digital 
Engine Control 


The AE2100 D3 Full Authority Digital Engine Control 
(FADEC) is a dual-channel unit designed for the Lock- 
heed Hercules C-130J aircraft. The nacelle-mounted 
unit is suitable for both civil and military applications 
and consists of a generic computing printed circuit 
board, plus two application-specific boards. 

The AE2100 D3 FADEC controls elements such 
as fuel flow, stator vanes, propeller pitch and ignition 
system. As a high-integrity, fault tolerant system, the 
AE2100 D3 also has an extensive fault monitoring and 
accommodation facility. 

The generic board has high circuit integration and 
adds flexibility to the unit. Core features of the board 
include 32-bit 16 MHz Motorola 86020 processor, 
128 k x 32-bit EPROM, analogue-to-digital converter, 
64 input channels, MIL-STD-1553 databus, two torque 
motor drives, two excitation drives and three discrete 
drives. The two supporting boards provide the power 
supply, lightning strike protection, signal isolation and 
overspeed protection circuitry. 

The AE2100 D3 FADEC is suitable for a wide range of 
aircraft engine control on mid- to large-sized engines. 


Specifications 
Dimensions: 283.6 x 391.9 x 74.4 mm 
Weight: 4.94 kg 


Status 
Selected for the Lockheed Hercules C-130J. 


Contractor 
Lucas Electronics. 
UPDATED 


Automatic Ignition Unit 


The Automatic Ignition Unit (AIU) was designed and 
developed with the aim of increasing single engine 


military aircraft safety, for engines in the 2,000 to 
4,000 Ib static class. The AlU detects engine flame-out 
by detecting a sudden pressure drop at the com- 
pressor discharge pressure port (P3). Rates of change 
in P3 caused by the flame-out result in the AIU ener- 
gising the engine igniters, resulting in an immediate 
engine relight and possibly avoiding the loss of the air- 
craft. Slam engine decelerations are ignored by the sys- 
tem. The AIU consists of an easily retrofittable single 
control unit and associated pressure, control and indi- 
cation interfaces. 


Status 
Successful flight tests were completed in 1992. 


Contractor 
Lucas Electronics. 


Auxiliary and Emergency Power 
Control Unit 


The auxiliary and emergency control unit controls the 
auxiliary and emergency power unit. It monitors the air- 
craft systems to determine whether auxiliary or emerg- 
ency power is needed. In auxiliary power mode the 
system controls a three-phase 115 V AC generator and 
hydraulic pump. These are themselves powered by an 
engine bleed air-driven turbine. If emergency power is 
needed for either the aircraft 28 VV DC systems or 
hydraulic power, the unit initiates a thermal battery 
supply. 

The unit contains BIT functions and communi- 
cates with other aircraft systems via a MIL-STD-1553 
databus. 


Status 
In production for the Saab JAS 39 Gripen. 


Contractor 
Lucas Electronics. 


CUE-400 Main Engine Control 
Unit 


The Turbo-Union RB199 augmented turbofan engines 
which power the Panavia Tornado are controlled by the 
CUE-400 analogue electronic unit. Dry thrust operation 
uses one of two channels with automatic channel 
switching if the built-in test equipment detects a failure. 
The second channel has a separate simplex reheat 
control fitted with built-in safety networks to prevent a 
dangerous situation arising from a failure. 

The main engine control unit uses twin electromech- 
anical metering devices to modulate the fuel flow 
according to its calculations and maintains the engine 
within its operating envelope. The system operates 
three actuators for reheat control: two to control the fuel 
and one to operate the variable nozzle. 


Specifications 
Dimensions: 305 x 191 x 191 mm 
Weight: 15 kg 


Status 
In service but no longer in production. 


Contractor 
Lucas Electronics. 


DECU-500 Digital Main Engine 
Control Unit 


The RB199 engines for fighter versions of the Panavia 
Tornado were the first application for the Lucas military 
DECU-500 FADEC. 

The digital engine control unit has the built-in test 
equipment and self-monitoring common to digital sys- 
tems, and transfer to the safety channel is done at mod- 
ule level. Thus working modules from both channels 
can be combined rather than using one channel or the 
other. The engine is monitored via an interface to the air 
data system and is mounted in the avionics bay. 
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Specifications 
Dimensions: 305 x 191 x 191 mm 
Weight: 15 kg 


Status 
In service in Royal Air Force Tornado F. Mk 3 and Royal 
Saudi Air Force Tornado ADV aircraft. 


Contractor 
Lucas Electronics. 
UPDATED 


Engine Transient Pressure Unit 


Rolls-Royce RB211-535 engines, that power the Boe- 
ing 757, employ an Engine Supervisory Control (ESC) 
(see item below) and Engine Transient Pressure Unit 
(ETPU) designed and built by Lucas Electronics. The 
ETPU monitors engine compressor delivery pressure 
and control, and recovers the engine from the onset of 
an engine surge which might happen at low engine 
power settings. 


Status 
In production and in service. 


Contractor 
Lucas Electronics. 


ESC-102 Engine Supervisory 
Control 


Lucas Electronics is the prime contractor to Rolls- 
Royce on the ESC-102 engine supervisory control. The 
controller, which is in production, is used on the Rolls- 
Royce RB211-535 turbofan installed in the Boeing 757 
airliner. 

The controller consists of two electrically indepen- 
dent controls in a single case, each section with its own 
processor, input and output modules. The unit can be 
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Lucas engine control unit for the Turbo-Union RB199 engines in the Tornado 


engine-mounted or located in an avionics bay. The 
prime control channel optimises power plant perform- 
ance by maintaining accurate engine pressure ratio 
control under all flight conditions. This channel inter- 
faces with the air data computer, flight deck instrumen- 
tation and onboard maintenance systems via ARINC 
429 databuses, and directly with engine parameter 
transducers. Control is by a continuous trim function on 
the output stage of the hydromechanical fuel control 
unit, thus setting and maintaining the commanded 
engine pressure ratio. 

The second control channel provides an automatic 
engine overspeed limit and temperature protection. 
This channel has separate engine parameter trans- 
ducer inputs and interfaces with the outputs of the 
hydromechanical fuel control unit. It is also linked to a 
fault indication display which takes data from a compre- 
hensive built-in test facility. 


Specifications 
Dimensions: 305 x 203 x 127 mm 
Weight: 7.7 kg 


Status 
In service. The control is used on all variants of the 
Rolls-Royce RB211-535 engine. 


Contractor 
Lucas Electronics. 


FADEC for the Trent Engine 


At present certified on the Trent 700 engine on the Air- 
bus A330, the Trent Full Authority Digital Engine Con- 
trol (FADEC) is a dual-lane, engine-mounted system. 
Using pressure ratio, the Trent FADEC controls the air- 
craft engine and elements such as fuel flow, ignition 
system, thrust reversal and heat management. In 
addition, it provides independent overspeed protection 
for all three shafts. The Trent FADEC also has a full fault 
monitoring system, including an extensive engine 
health monitoring facility, which interfaces with aircraft 
cockpit displays and maintenance computers via an 
ARINC 429 data interface. 

Having a dual-lane configuration, the Trent FADEC is 
designed to accommodate faults, ensuring graceful 
degradation of system performance rather than engine 
shutdown. Each channel contains its own power supply 
unit, high-integrity computer and input/outputs. The 
two channels are sufficiently isolated to prevent fault 
propagation. However, at any time, one high-integrity 
computer is in control and can communicate with both 
its own input/output and that of the other channel. 

The Trent FADEC, certified for ETOPS operations on 
twin turbofan aircraft since December 1993, contrib- 
utes to safety, reliability, fuel efficiency and reduced 
pilot workload. It is also further developed for the Trent 
800 engine on the Boeing 777. 


Specifications 
Dimensions: 546.1 x 350.5 x 157.5 mm 
Weight: 19 kg 


Status 

The Trent 700 and its associated FADEC are in 
production and in service on the Airbus A330, and 
Boeing 777. 


Contractor 
Lucas Electronics. 


UPDATED 


FAFC 2000 Full Authority Fuel 
Control 


The Lucas Electronics FAFC 2000 full authority fuel 
control is a twin-channel engine-mounted digital elec- 
tronic engine control designed for use on the G and H 
variants of the Rolls-Royce RB211-524 family of large 
turbofans. The FAFC 2000 is configured as a dual- 
redundant system with two independent fully functional 
electronic control lanes, each of which is capable of full 
engine control. 

The FAFC 2000 accepts inputs of all required engine 
and aircraft parameters, either as electrical signals from 
external transducers, such as engine speeds and tem- 
peratures or pilot thrust lever position, or as raw signals 
such as pressure inputs. Outputs for engine fuel control 
are made via a fuel metering unit. Cockpit information 
relating to engine parameters is provided by the FAFC 
and displayed on the Engine Indication and Crew Alert- 
ing System (EICAS). A further feature is the ability to 
monitor the integrity of the whole power plant system. 
Appropriate messages are relayed to the aircraft cen- 
tral maintenance computer and are stored in memory 
for later interrogation of recent flight history. 

The FAFC 2000 incorporates advanced electronic 
manufacturing techniques including surface mount 
technology and application-specific integrated circuits. 


Status 
The unit is in service on the Boeing 747-400 and 767. 


Contractor 
Lucas Electronics. 
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The RB211-524G/H engines which power the Boeing 747-400 are equipped with Lucas Electronics full 


authority fuel controls 


Flap Control Unit 


The flap control unit on the British Aerospace Jet- 
stream 41 uses analogue techniques to produce 
duplex control functions for the hydraulically powered 
flap system. A single electrical interface fitted to the unit 
is used for all airframe signals which include flap pos- 
ition commands, fault condition outputs and flap 
position transducer inputs. System faults are detected 
by the unit and indicated to the pilot via two fault 
discrete signals. 

The flap control unit reduces both the system cost of 
ownership and the time required to install and rig the 
flap system. 


Status 
In production for the BAe Jetstream 41 aircraft. 


Contractor 
Lucas Electronics. 


GMA2100/GMA3007 FADEC 
System 


Lucas Electronics has developed a derivative of the Allli- 
son gas-turbine T406 turboshaft FADEC, used on the 
V-22 Osprey, for the GMA2100 and GMA3007 turbo- 
prop and turbofan family. Each engine features two 
independent Full Authority Digital Engine Controls 
(FADECs), providing high redundancy to maximise 
flight safety. An advanced integrated fuel pump and 
metering unit completes the engine management 
system. 

Each FADEC provides automatic start sequencing, 
speed, temperature and torque limiting, gas generator 
and power turbine overspeed protection, anti-icing con- 
trol, variable geometry control and sensor fault diag- 
nosis including FPMU and FADEC. The system 
architecture allows the system to maintain full engine 
control even with multiple sensor and system failures. 
This redundancy is achieved through access to alterna- 
tive signal sources from the other FADEC, via high- 
speed datalinks, and duplication of critical sensors 
such as pilot lever angle and engine speed within 
individual units. 

The GMA2100 D3 turboprop engine, selected for the 
C-130J Hercules Il, will have a redesigned FADEC 
system incorporating an MIL-STD-1553 databus and 
improved health and usage monitoring. 


Status 

In production for the GMA2100A on the Saab 2000. 
Under development for the GMA3007 and the 
GMA2100 D3. 


Contractor 
Lucas Electronics. 


N-250 Flight Management System 


The Flight Management System (FMS) for the IPTN 
N-250 aircraft provides all the control and monitoring 
functions for the hydraulically driven flight control sys- 
tem for the N-250 aircraft. It provides full authority fly-by- 
wire system control for the elevators, ailerons, rudder, 
spoilers and flaps. Mechanical back-up, by way of a 
standby actuation system, is also provided to control 
the critical elevator and aileron surfaces. 

Acontrol/monitor function is used in the N-250 FMS. 
Each lane uses a different processor board: an Intel 
80C196 processor and a Motorola 6802 processor, and 
associated dissimilar software. This encourages 
improved system integrity and graceful degradation, 
without reducing system performance, and reduces 
common mode failures. 

Nine identical Electronic Control Units (ECUs) con- 
trol the five different types of aircraft surfaces. A 
master pin coding arrangement allows the ECU 
automatically to lock into the appropriate software 
program for the system to which it is connected. 
Each ECU transmits signals such as surface position, 
system status and fault indication to the EICAS 
system via an ARINC 429 databus. These compact 
modules are totally interchangeable between the differ- 
ent actuator subsystems, encouraging a low ECU 
spares level, low maintenance and improved aircraft 
despatch rates. 
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The N-250 FMS is a lightweight, easy to install, 
expandable system. It can be used on aircraft with 
medium to large technology content. 


Specifications 
Dimensions: ARINC 600 1 MCU 
Weight: 1.8 kg (max) 


Status 
In development. 


Contractor 
Lucas Electronics. 


UPDATED 


Power Management Unit 


The twin-lane power management unit is a cockpit- 
mounted data concentrator which collects discrete 
engine signals from front panel-mounted and cockpit 
switches used for power plant control. These discrete 
signals are converted to ARINC 429 datawords for 
transmission to the engine FADEC. 

The power management unit contains two identical 
electrically isolated lanes each containing signal con- 
ditioning circuits, power supplies, front panel inter- 
faces, ARINC 429 outputs and lamp driver circuits. It 
greatly reduces the required cabling from cockpit to 
engines and thus weight and aircraft complexity. 


Status 
In production for the Saab 2000 and selected for the 
IPTN N-250. 


Contractor 
Lucas Electronics. 


SDS-400 Engine Control 
Computer 


The SDS-400 engine control computer is similar to the 
SDS-300 in concept and has been developed for the 
Lucas auxiliary power unit on the McDonnell Douglas 
AV-8B. As well as replacing the hydromechanical fuel 
control, the SDS-400 sequences and monitors the auxil- 
iary power unit, permitting in-flight power generation for 
the first time. 


Specifications 
Dimensions: 165 x 127 x 114 mm 
Weight: 2 kg 


Status 
In service on US Marine Corps AV-8B aircraft. 


Contractor 
Lucas Electronics. 


twin FADEC systems 
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Steering Control Unit 


The steering control unit forms part of the Messier- 
Bugatti steering control system being developed for the 
IPTN N-250 aircraft. A duplex configuration employing 
dissimilar control and monitor computers and ASIC 
technology provides a unit which combines high integ- 
rity with reliability. The unit contains comprehensive BIT 
facilities, communicating operational and maintenance 
information to other aircraft systems via an ARINC 429 
databus. 


Specifications 
Dimensions: 208 x 190 x 43 mm 
Weight: 1.9 kg 


Status 
Under development for the IPTN N-250. 


Contractor 
Lucas Electronics. 


T406 FADEC System 


The Allison T406 gas-turbine engines powering the 
V-22 Osprey use Full Authority Digital Engine Control 
(FADEC) systems developed by Lucas Electronics. 
Each engine features two independent FADEC con- 
trols, providing high redundancy to maximise flight 
safety. An advanced integrated Fuel Pump and Meter- 
ing Unit (FPMU), also developed by Lucas, completes 
the engine management system. 

Each FADEC provides automatic start sequencing, 
speed, temperature and torque limiting, gas generator 
and power turbine overspeed protection, anti-icing con- 
trol, variable geometry control and sensor fault diag- 
nosis including FPMU and FADEC. 

System features include cross-coupling between the 
two identical electronic boxes to allow fault tolerant 
operation; the system will continue to operate normally 
even with multiple failures. A comprehensive fault ana- 
lysis capability and non-volatile fault store are also 
provided to allow rapid and simple troubleshooting for 
the ground crew. In normal operation, one FADEC unit 
controls the engine via electromechanical actuators in 
the FPMU, while the other acts as a hot spare in case 
of failure. 

Fuel metering valve and compressor variable 
geometry are both controlled using stepper motors to 
provide steady state fuel and CVG position. Acceler- 
ation and deceleration fuel flow is provided by a torque 
motor. 

Each FADEC has interfaces to separate engine and 
aircraft signals and actuators. Critical sensors such as 
the pilot lever and engine speed are further duplicated 
within each FADEC. A high-speed serial datalink is used 
to transfer sensor signal values between the FADEC 
units, thus giving each FADEC access to at least two 
alternative signal sources. Each FADEC therefore has 


The Allison T406 engine which powers the Bell/ Boeing V-22 Osprey is equipped with Lucas Electronics 
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the ability to withstand failures without loss of function 
or degradation of engine performance. 

In the V-22 Osprey application all communication 
of data between airframe and the FADEC units is 
carried out over MIL-STD-1553 datalinks. These buses 
provide airframe signals such as pilot lever position 


Actuators for the BR700 engine 


Lucas Fuel Systems was selected in 1992 to provide 
the variable stator vane and booster bleed control actu- 
ators for the BMW/Rolls-Royce BR7O0O series of 
engines. The BR710 version is due to enter service in 
1996 on the Gulfstream V aircraft. 


Status 
In development for the Gulfstream V. 


Contractor 
Lucas Fuel Systems. 


Afterburner Metering Unit for the 
Garrett TFE1042 Engine 


Lucas Fuel Systems received a contract from Garrett 
Turbine Engine Division, Phoenix in 1984 to develop a 
new version afterburner control for the low-bypass ratio 
TFE1042 turbofan engine. Qualification was completed 
in 1990. 


Status 
In production. 
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and start to the FADECs and return engine parameters 
for cockpit display systems. The use of the MIL- 
STD-1553 databuses realises a significant reduction 
in interface complexity in the FADEC unit with 
corresponding weight savings in FADEC and airframe 
wiring. 


Status 
In production for the V-22 Osprey tilt-rotor aircraft. 


Contractor 
Lucas Electronics. 


Contractor 
Lucas Fuel Systems. 


Dedicated Alternator for the 
RB211-524G/H 


Following the contract award of the dedicated alter- 
nator for the IAE V2500 engine, Lucas Fuel Systems 
was subsequently given the contract to produce the 
dedicated alternator for the Rolls-Royce RB211-524G 
and H engines. This alternator provides electrical 
power to the electronic engine controls. 


Status 
In production. 


Contractor 
Lucas Fuel Systems. 


Fuel Control Unit for the 
Eurofighter 2000 Auxiliary Power 
Unit 

Following the award of a contract in 1990, development 
running of the compact electrically signalled fuel control 


unit for the Eurofighter 2000 auxiliary power unit started 
in mid-1991, with qualification units delivered in 1992. 


Status 
In development. 


Contractor 
Lucas Fuel Systems. 


Generic Variable Stator Vane 
Actuation System for the RB211 
Engine 

A high-accuracy position control valve and actuator sys- 
tem has been developed by Lucas Fuel Systems for 
both the latest version of the RB211-524G/H engine 
and all versions of the Trent engine. The common 
design provides a low-cost unit combined with logistic 
support advantages and is suitable for any variable 
stator vane actuation application. 


Status 
In production. 


Contractor 
Lucas Fuel Systems. 


Auxiliary Power Unit Controller 


A digital engine management unit has been developed 
primarily for auxiliary power unit applications. The con- 
trol unit monitors engine sensors and controls the fuel 
supply and bleed air. An engine-mounted remote data 
module acts as an electronic identity tag to identify the 
particular engine and its usage data. 

The unit is constructed for engine bay mounting and 
incorporates EMC screening and transient protection. 
The controller uses an 80186 microprocessor and has 
a full BIT capability. The controller is adaptable for other 
auxiliary power unit control applications. 


Status 
Fully qualified and selected for the Eurofighter 2000. 


Contractor 
Normalair-Garrett Ltd. 


Aircraft Nose Wheel Steering 
Controller 


A high-integrity electronic controller for easy and accu- 
rate control of aircraft nose wheels. Designed initially 
for helicopters the system is adaptable for fixed-wing 
aircraft. 

The controller provides incremental steering control 
through a three position button, with shimmying 
compensation. 


Status 
Selected for EH 101. 


Contractor 
Normalair-Garrett Ltd. 
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Aircraft nose wheel! steering controller 


Emergency Power Supply 


The emergency power supply provides a high-reliability 
back-up 28 V DC supply in the event of a main aircraft 
bus failure. It contains an integral Ni/Cd 24 cell 1.7 Ah 
battery pack within an aluminium alloy enclosure. 
Minimum battery capacity can supply a 90 W con- 
stant power load for at least 15 minutes. The internal 
battery is protected from overload by a current foldback 
circuit. The battery pack is charged from the 115 V, 
400 Hz supply. This is converted to a constant 140 mA 


DC source supervised by the battery monitoring cir- 
Ccuitry, which protects the cells against overvoltage. An 
indicator is provided to show if the voltage is too low. 
The pack is externally controlled, providing On, Arm 
and Off functions. In the On position, the pack automati- 
cally supplies the external system on loss of the primary 
supply. in the Arm position, the battery may be charged 
from the external 115 V supply. In the Off position, 
the pack is completely isolated from the external 
equipment, with no charge or discharge functions. 


Specifications 

Weight: 2.72 kg 

Power supply: 115 V AC, 400 Hz 
Temperature range: 

—20 to +60°C (discharging) 

-40 to +50°C (continuous charging) 
Altitude: —1,000 to 43,000 ft 


Contractor 
Page Aerospace Ltd. 


Racal Avionics Management 
System 


The Racal Avionics Management System (RAMS) is a 
family of avionics management systems that can be 
configured to meet the operational requirements of 
military and commercial operators for helicopters and 
fixed-wing aircraft. The purpose of the equipment is to 
reduce the aircrew workload and so enhance flight 
safety and the chance of mission success. 

The RAMS family starts with the basic RAMS 1000 
navigation management system. The RAMS 3000 is 
similar, but configured around an MIL-STD-1553B 
databus. The RAMS 2000 is the non-MIL-STD-1553B 
equivalent of the RAMS 4000. 


The RAMS family has a flexible hardware and soft- 
ware architecture for the user-friendly control and dis- 
play of avionics systems, as well as accomplishing a 
variety of interfacing and processing tasks. Simplex 
and duplex system configurations can be provided, 
depending on the level of redundancy, interfacing and 
processing required. Management of the Communi- 
cation, Navigation and Identification (CNI) subsystems 
can be provided, as well as mission management for 
the sensors and subsystems specific to the operational 
role of the aircraft. Other functions provided are per- 
formance management, including fuel management 
and Health and Usage Monitoring and Sensing (HUMS) 
of engine and transmission parameters. 


The interface between the aircrew and the avionics 
systems is one or more Control and Display Units 
(CDUs) with alphanumeric keyboard and dedicated 
function keys; the CDUs are night vision goggle com- 
patible. Associated with the CDU are one or more Pro- 
cessor Interface Units (PIU), commonly called the 
mission computer, with a hardware and software 
configuration specific to the operational requirement. 

MIL-STD-1553B is the primary interface between the 
PIU, CDU and other compatible sensors and subsys- 
tems, with the bus control provided by the PIU; other 
interfacing can be analogue or digital, with a variety of 
industry standards such as ARINC 429, RS-232 and 
RS-422. A pocket book-sized Data Transfer Device 


‘ 


The integrated crew station on the McDonnell 
Douglas 530MG helicopter with the RAMS 
multifunction display (top) and control/display 
unit. 
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(DTD) with solid-state memory is used to enter infor- 
mation and instructions from a DTD ground loader into 
the various battery-supported RAMS databases main- 
tained in the PIU. 

A variety of liquid crystal display remote indicators, 
monochrome and colour raster and stroke displays 
with associated symbol generators, stiff stick control- 
lers and auxiliary control panels are available to make 
up any required configuration. 

A Racal Avionics RAMS 4000 forms the heart of the 
Royal Navy Lynx Central Tactical System (CTS), with 
two specially extended control and display units and a 
central tactical situation display. Additional equipment 
includes a dual-stores management unit for weapons 
control and two processor interface units to link RAMS 
to existing navigation, communications and other sys- 
tems. A data transfer device allows mission data to be 
loaded quickly into the system prior to flight. The high 
flexibility and wide range of enhancements of RAMS 
allows it to be tailored for present day and future 
requirements. 


Specifications 

Type 5401 processor interface unit 

Dimensions: 129 x 194 x 414 mm 

Weight: 5.9 kg (depending on number of interface 
modules) 
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Type 5407 control and display unit 
Dimensions: 146 x 229 x 248 mm 
Weight: 4.5 kg 


Type 5404/5 series data transfer device with 
receptacle 

Dimensions: 146 x 38 x 171 mm 

Weight: 0.6 kg 


Status 

In production although superceded by the AMU 2000 
CDNU. Notable applications of RAMS are the Central 
Tactical System (CTS) for the Royal Navy Lynx helicop- 
ter; the tactical data system in the Royal Danish Navy 
Lynx; and the McDonnell Douglas 530MG Defender 
multirole helicopter. 

RAMS has also been fitted in Royal Swedish Air 
Force Super Puma rescue helicopters and a RAMS ver- 
sion with multifunction displays has undergone trials on 
German Army PAH-1 anti-tank helicopters. It has been 
configured for use in maritime patrol fixed-wing aircraft 
and helicopters. 


Contractor 
Racal Avionics Ltd. 


UPDATED 


BR700 Series of Full Authority 
Digital Engine Controls (FADEC) 


RoSEC (Rolls Smiths Engines Controls) is a joint ven- 
ture by Rolls-Royce and Smiths Industries which com- 
bines the experience of the two companies in systems 
and Electronic Engine Control (EEC) design. RoSEC 
has been awarded the contract to design the full auth- 
ority digital engine control system and produce the EEC 
for the BR700 family of turbofan engines. 

The EEC will receive data from airframe and engine 
sensors and provide the full range of control functions 
from fuel flow control to bleed valve, heat management, 
overspeed protection, EPR trimming and _ thrust 
reversal. 

Close coupling of the EEC design with the system 
definition has optimised the critical cost, size, weight 
and reliability parameters. System design and packag- 
ing enable air cooling to be achieved, while the use of 
surface mount technology and advanced manufactur- 
ing provide this engine application with a high func- 
tionality and competitive controller. 


Status 

Selected for the BR710 and BR715 engines. The 
BR710 will power the Gulfstream V and Canadair 
Global Express; the BR715 will power the McDonnell 
Douglas MD-95. 


Contractor 
RoSEC. 
UPDATED 


EEC2000 FADEC 


Designed to meet the challenges of controlling com- 
plex civil and military engines into the 21st century, 
the EEC2000 Full Authority Digital Engine Control 


incorporates the latest electronics technology. With 
features such as MultiChip Modules (MCMs) and new 
technology power supplies, pressure sensors and EMC 
filters, the unit is only 33 per cent the weight of 
comparable modern units and yet is easily capable of 
controlling the most complex of modern engines. 

EEC2000’s capability, in addition to traditional fuel 
control over the flight envelope, includes control of 
staged combustion, variable stator vanes, heat man- 
agement, overspeed protection, blade tip clearance 
and thrust reversers while handling comprehensive 
aircraft communications and BIT. 


Status 
In development. 


Contractor 
Smiths Industries Aerospace. 
NEW ENTRY 


Electrical Load Management 
System (ELMS) 


The Electrical Load Management System (ELMS) is a 
fully integrated system designed to control, distribute 
and protect the supply of electrical power on board the 
aircraft. It is a further development of systems designed 
for the Longbow Apache and the Eurofighter 2000. 

ELMS provides complete power status information 
to subsystems and the aircraft via ARINC 629 data- 
buses. The system includes all distribution and load- 
shedding control logic previously embodied in bus con- 
trol units or card files. It features microprocessor-based 
electronics units, conventional circuit breakers and 
electromechanical relays and smart high-power 
contactors. 

The ELMS contains innovative features to minimise 
weight and volume. It greatly reduces wiring between 


Gulfstream V first flight fitted with ROSEC BR710 FADEC 
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The Electrical Power Management System for the 
AH-64C and D Apache helicopter 


the flight deck and electrical equipment compartment 
by locating power control closer to power sources and 
electrical loads. ELMS incorporates extensive system 
monitoring and BIT and provides growth potential for 
further developments. The system greatly simplifies the 
flight crew interface by providing information for system 
synoptic displays. 


Status 
In service on Boeing 777. 


Contractor 
Smiths Industries Aerospace. 


Electrical Power Management 
System for the AH-64C and D 
Apache 


The Electrical Power Management System (EPMS) for 
the AH-64C and D Apache helicopter provides switch- 
ing, monitoring and protection of aircraft primary and 
secondary distribution of AC, DC and battery power. 
The main functions of the system are to provide auto- 
matic load switching, power source and load distri- 
bution protection, as well as electrical system 
diagnosis. Key benefits are reduced aircraft weight, 
build time reduction and improved BIT and 
maintainability. 


Status 
Six AH-64Ds are equipped for trials of the system. Pro- 
duction deliveries are scheduled for the end of 1996. 


Contractor 
Smiths Industries Aerospace. 
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Engine Limiters 


The Series 200 engine limiter monitors jetpipe tempera- 
ture and controls it by limiting fuel flow. Its applications 
include the Rolls-Royce Viper turbojets powering the 
Aeritalia MB-326, MB-339, British Aerospace 125 and 
Soko Jastreb aircraft. Other engines to have had Series 
200 limiters include Avon, Orpheus and Pegasus. 

The Series 500 is used for the Rolls-Royce Pegasus 
engine powering British Aerospace Harrier and AV-8B 
aircraft. It limits jetpipe temperature and compressor 
shaft speed. 

The Series 600 jetpipe temperature limiter is used for 
civil and military Rolls-Royce Spey engines on aircraft 
including the Nimrod MR. Mk 2, British Aerospace One- 
Eleven and Trident, Gulfstream II and Fokker F28. It has 
also been selected for the Italian/Brazilian AMX aircraft 
and Rolls-Royce Tay engines for the Gulfstream IV air- 
craft. The Series 600 has the facility to compensate for 
changes in intake temperature. 

The Series 800 limits jetpipe temperature, com- 
pressor delivery temperature and mass flow, and is 
engine-mounted on the Rolls-Royce/Allison TF41 Spey 
engine which powers some versions of the LTV A-7 
Corsair. A time profiled data shift is provided in which 
the upper temperature limits are increased temporarily 
during sudden power demands such as take off 
or go-around. 


Status 
In production. 


Contractor 
Smiths Industries Aerospace. 


VERIFIED 


Flight Management Computer 
System 


Conforming to the full ARINC 702 specification, and 
a standard option on the Airbus A310 and A300-600 
aircraft, this Flight Management Computer System 
(FMCS) is the prime interface between crew and aircraft 
and enables optimum performance to be achieved 
from take off to final approach. Main functions include 
flight planning, navigation, performance optimisation, 
flight guidance (with coupling to autopilot and auto- 
throttle) and display processing. The operational 
procedures create a working routine which is easy 
to implement and is similar for all phases of flight, opti- 
mising the factors affecting flight profile to give greater 
economy of fuel consumption, flight time and aircrew 
workload. 

The system design is based on a parallel multipro- 
cessing arrangement of microprocessors within the 
flight management computer unit. This technique per- 
mits high-processing capability and gives the flexibility 
to accommodate future expansion of functions and 
procedures. Two sets of dual 16-bit microprocessors - 
one dedicated to navigation, the other to performance 
functions - provide overall throughput of over 1 Mops. 
Additional microprocessors are dedicated to input/out- 
put and database control functions. A bubble memory 
provides 256 k words of memory for navigation and 


The control/display unit for the Smiths Industries 
flight management system 
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performance database storage. There is provision for 
up to 56 discrete inputs and 16 discrete outputs, plus 
32 input and 12 output ARINC 429 channels. The sys- 
tem contains its own built-in test routines which con- 
stantly monitor system operations and fault detection. 

The crew interface is with the control/display unit 
which has a 14 lines by 24 character CRT format. The 
bottom line can be used for scratchpad entries. A full 
alphanumeric keyboard is provided, together with func- 
tion keys and 12-line select keys adjacent the CRT. Self- 
contained built-in test provides a cued step-by-step test 
of all push-buttons, annunciators and the CRT display. 
For routine operations, most of the information 
is defaulted from the navigation database, requiring 
a minimum of manually entered data. 

The Enhanced Flight Management Computer Sys- 
tem (EFMCS) supersedes the FMCS. This provides one 
million words of EEPROM memory for navigation and 
performance database storage, replacing the 256 k 
words of bubble memory in the FMCS. Further reliabil- 
ity and functional improvement are provided, including 
the facility for interfacing to an ARINC 615 high-speed 
data loader. The EFMCS is in the preproduction stage. 

Singapore Airlines was the launch customer for the 
second-generation enhanced management computer 
for six new build Airbus A310 and retrofit of the existing 
fleet of 15 A310s. The enhanced system offers four 
times the current database capacity; an essential 
feature for extended route operations and improved 
performance and reliability. 


Specifications 

Dimensions: 

(computer unit) 8 MCU 

(control/display unit) 267 x 229 x 146 mm 
Weight: 

(computer unit) 12.7 kg 

(control/display unit) 6.3 kg 

Power: 

(computer unit) 200 W 

(control/display unit) 87 W 


Status 

In production. Airline customers include Kuwait Air- 
ways, Saudia, Air France, Sabena, Nigeria Airways, Air 
India, Cyprus Airways, Air Nuigini, Singapore Airlines, 
Air Algerie and Monarch Airlines. The Smiths Industries 
FMCS has also been chosen for the Boeing E-6A of the 
US Navy. 


Contractor 
Smiths Industries Aerospace. 


Fuel Quantity Gauging and 
Indication 


Smiths Industries designs and manufactures electronic 
equipment and systems for the measurement, manage- 
ment and indication of fuel in civil and military aircraft. 
Current fuel system applications include large civil 
transport aircraft such as the Boeing 777 and Airbus 
family; commuter aircraft and business jets such as the 
Fokker F50 and F100, Raytheon Hawker, Avro RJ-146 
and Jetstream 41 and 61; and military aircraft such as 
the BAe Hawk, AMX and Eurofighter 2000. Smiths 
Industries is also a partner in collaborative pro- 
grammes, including for the Airbus A300, A310, A319 
and A320. 


Analogue and Digital Displays 

Fuel contents indicators range from simple moving coil 
analogue types to servo-pointer and digital multitank 
displays driven from an ARINC 429 databus. Internal 
illumination is optional and dial presentation and colour 
are displayed to specification. Solid-state LED or LCD 
indicators can be used to provide numeric, analogue or 
graphical presentations of fuel quantity. 


Analogue and Digital Signal Processors 

The analogue output from capacitance probes can be 
processed by entirely analogue means and used to 
drive either analogue or digital indicators. Where higher 
accuracy or additional facilities are required, probe sig- 
nals can be digitised and processed digitally to provide 
outputs of fuel mass in ARINC 429 or MIL-STD-1558 for- 
mats. All analogue and digital processors incorporate 
BITE, which performs levels of self-test varying from 
basic confidence checks to comprehensive system 
testing and calibration. 


Digital Fuel Quantity Indication System 

The digital fuel quantity indication system has been 
developed for the Airbus A300, A310, A319 and A320. 
It incorporates advanced digital computing technology 
which brings improved accuracy and reliability to the 
system compared with analogue equipment installed 
on earlier aircraft. BITE, failure recording and a recall 
facility are included. 


Fuel Level Sensing Systems 

Fuel level sensing systems provide an accurate and 
safe means to detect fuel levels. They feature a low- 
cost, solid-state fluid level sensor connected to a separ- 
ate switch unit which can either stand alone or be incor- 
porated into another unit within the fuel system. The 
lightweight sensor unit is small enough to be mounted 
on a tank wall or fuel gauging probe and is immune 
to temperature effects over a wide operating range. 
Applications include high- and low-level warning indi- 
cation or control, automatic shut-off switching for 
refuelling, automatic control of liquid transfer and 
sequential draining and filling of tanks. Fuel level sen- 
sors may also be applied to other fluids such as oil or 
hydraulic fluid. 


Ultrasonic and Capacitance Tank Probes 

Fuel height within tanks can be measured using either 
capacitance or ultrasonic probes. Capacitance probes 
can be used in analogue or digital fuel systems. Sys- 
tems using ultrasonic probes are digital throughout. It is 
usual to install several probes in each tank so that fuel 
levels can be gauged accurately over a wide range of 
aircraft attitudes and fuel contents. Non-linear height 
and volume characteristics of fuel tanks can be accom- 
modated either by mechanically profiling the linear 
electrodes of the probes or, in digital systems, by 
incorporating appropriate software in the processor. 


Ultrasonic Fuel Gauging System 

Developed for the Boeing 777, the ultrasonic fuel gaug- 
ing system uses ultrasonic transducers instead of 
capacitance probes. A central computer conditions the 
signals from 55 fuel probes, three densitometers and 
two temperature sensors and calculates the fuel vol- 
ume and mass by means of internal stored algorithms. 
Automatic control of refuelling operations is achieved 
from an integrated load select display unit which allows 
refuel preselection and manual refuel/defuel control 
from the refuel bay of the aircraft. 

Fuel quantity information from the aircaft’s three 
tanks, together with other data, such as fuel tempera- 
ture, is transmitted to other aircraft systems via ARINC 
429 and ARINC 629 buses. Extensive BITE continu- 
ously monitors the health of the entire system. Rigorous 
hardware partitioning ensures that fault propagation 
cannot occur. 

As well as improved accuracy, a primary advantage 
of ultrasonic fuel gauging is the ability to compensate 
for stratification of fuel in the tanks. Stratification can be 
produced by thermal effects of long periods of cruise at 
high altitudes or by uploading fuels of different types 
from around the world. Ultrasonic systems also offer 
simpler, lighter aircraft wiring and greater immunity 
from high-intensity radiated fields. 


Status 

In production. Recent applications include AMX, BAe 
125, BAe 146 ATP, Hawk and Jetstream, Boeing 777, 
Fokker F50 and F100 and Shorts Tucano. 

Smiths Industries is also involved in collaborative 
programmes such as the EH 101 with OMI of Italy and 
Airbus A300, A310 and A320 with Intertechnique of 
France. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


Ground Roll Director System 


The Smiths Industries ground roll director system pro- 
vides pilots with head-free guidance information. It 
meets the requirements for ground roll guidance in 
Cat. IIIB weather conditions. It has been designed so 
that pilots can easily revert to para-visual guidance 
when forward visual references disappear in conditions 
of deteriorating visibility such as drifting fog, RVR 
reporting failure, or differing fog densities. 


The system is based on the Para-Visual Director 
(PVD) concept developed during the early 1960s. A dis- 
play unit is positioned in the glareshield directly in front 
of each pilot. During head-free operation, while concen- 
trating on external visual cues, the pilot immediately 
registers any movement of the black and white bands in 
his peripheral vision and makes instinctive corrections 
to the azimuth steering controls without looking directly 
at the display unit. For the Boeing 777, an Active Matrix 
Liquid Crystal Display (AMLCD) replaces the original 
electromechanical ‘barber’s pole’ indicator, providing 
a 100 x 25 mm usable area that offers the additional 
use as a multifunction display for messages such as 
those associated with an ATC datalink or FMC. 


Specifications 

Dimensions: 

(display) 204 x 63.6 x 33.8 mm 
(computer) 321 x 193.5 x 61.5 mm 
Weight: 

(display) 0.55 kg 

(computer) 2 kg 


Status 

In production and specified for the Lockheed TriStar 
L-1011, McDonnell Douglas MD-11 and Boeing 747- 
400, 757, 767 and 777. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


Radiation Pyrometer 


Radiation pyrometer systems provide information on 
the temperature of rotating turbine blades and have two 
major design advantages. First, the blades are viewed 
directly, hence first hand measurements can be made; 
this compares with the present method of inferring 
blade temperature from thermocouple exhaust gas 
temperature measurements. Secondly, the response 
time of a pyrometer is many orders faster than a thermo- 
couple, hence, with suitable electronics (including 
flame rejection circuits), a pyrometer can give almost 
instantaneous information which includes individual 
blade temperature profiles, peak blade temperatures 
and the like. These detailed measurements can be 
used for engine health monitoring, testbed engine 
analysis, determination of expired life and so on, in 
addition to their use in engine control, all of which 
ultimately improve the performance of the engine. 


Status 

Smiths Industries pyrometer systems have been 
designed for a variety of engines including the Rolls- 
Royce Pegasus, RB199, Spey 101, Spey 202, RB211 
and EJ200. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


SEP10 Automatic Flight Control 
System 


The SEP10 automatic flight control system is fitted to 
the British Aerospace 146. It provides three-axis control 
or stabilisation and incorporates a pitch and roll two- 
axis autopilot, elevator trim, flight director and yaw 
damping facilities. It uses simple, well-proved control 
laws and the minimum of sensors. There is also a 
synchronise control facility which allows the pilot to dis- 
engage the autopilot clutches and sensor chasers tem- 
porarily and to manoeuvre the aircraft manually, so 
adjusting the data of the basic and manometric auto- 
pilot modes. 

The autopilot is based on rate control laws. Pitch and 
roll rate signals are derived from ARINC three-wire atti- 
tude references, thus eliminating the need for rate 
gyros. Other ARINC standard interfaces accept a wide 
range of sensor inputs, including those from baro- 
metric and radio navaid sensors, and allow systems to 
be tailored to suit operators’ needs. The autopilot com- 
puter uses digital computing techniques to provide 
outer loop control and to organise the mode logic, and 
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has capacity to accommodate optional facilities. Ana- 
logue computing is used for the inner loop stabilisation 
computing, servo-drive amplifiers and safety monitors. 

The system can be supplied with either a parallel act- 
ing yaw damper, which uses a rotary servomotor to 
drive the rudder and rudder pedals, or a duplicated 
series yaw damper which drives linear actuators in 
series with the rudder control run. In each case, the yaw 
damping system is self-contained and consists of 
an analogue yaw computer, sensor and the relevant 
actuator or servo motor. 

Flight director computations are performed within 
the digital section of the autopilot computer, which can 
supply commands to V-bar or split-axis flight directors. 
The flight director and autopilot share common mode 
selection and outer loop guidance but, if desired, they 
can be operated independently. 

Emphasis has been placed on maintainability and 
ease of testing, both for the installed system and for 
individual units in the workshop. Routine testing is 
designed to confirm correct functioning of safety 
devices, the tests being performed by operating a test- 
button in conjunction with buttons on the mode selec- 
tor. Modular construction has been used extensively to 
ensure that faulty equipment can be corrected and 
recertified easily and quickly. 

The following descriptions of individual LRUs outline 
the operation of a full SEP10 system. 

Autopilot controller The autopilot controller, in 
addition to providing autopilot and yaw damper engage 
or disengage controls, also includes pitch rate and roll 
angle selectors, and the elevator and rudder trim indi- 
cators. Engagement of the autopilot and yaw damper is 
confirmed by the illumination of a legend within each 
selector. Pitch control uses a spring-centred lever 
which has a non-linear feel so that minor adjustments 
can be made instinctively. Roll control is accomplished 
by rotation of the control knob, which remains offset 
by a displacement proportional to the roll angle 
demanded in the basic mode, but returns automatically 
to the central position on selection of an alternative 
mode. 

Mode selector There are 11 push-button switches, 
each illuminating as mode indicators for the selection 
of both autopilot and flight director functions; control 
mode engagement is confirmed by the illumination of a 
white triangle on the appropriate button. 

A turbulence facility is included to soften flight dis- 
turbances in turbulent air. This reverts the autopilot to 
the basic stabilisation mode and at the same time 
reduces the overall gain of the system. Autopilot and 
engagement lights are provided so that the engage- 
ment state of the system can be seen on the mode 
selector. There is also provision for remote mode 
indication. 

Autopilot computer The autopilot computer receives 
both analogue and logic information from sensors, con- 
trollers and selectors and processes it to formulate the 
pitch and roll axis demands and the flight director com- 
mands. The majority of autopilot computing is per- 
formed digitally, although analogue techniques are 
used to provide pitch and roll stabilisation and authority 
limitations. Correct functioning of the computer safety 
circuits is verified by a test facility at a convenient 
remote station. 

Yaw computer This unit takes short-term damping 
information from a yaw rate gyro, a lateral acceler- 
ometer and the roll VRU; it drives the series rudder actu- 
ator to provide yaw damping and turn co-ordination. For 
aircraft types requiring a parallel damper, such a 
system is available. 

Altitude selector The altitude selector provides facili- 
ties for altitude preselect mode as well as the normal 
altitude alerting functions. Altitude information is 
obtained from either a servo altimeter or an air data 
source. Selected altitude is presented on a counter 
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display. A warning flag obscures this display in the 
event of a power failure or absence of altitude valid 
signal, and a test facility allows checking of the associ- 
ated audio-visual signals and altitude preselect 
function. 

Air dataunit Where there is a requirement for a Mach 
hold facility to secure better fuel economy, the basic 
airspeed sensor can be replaced with an air data unit 
providing the necessary extra outputs. 

Monitor computer For operation to Cat. Il weather 
minima, this unit computes the performance monitor 
functions necessary to provide a fail-safe pitch channel. 
It independently monitors autopilot pitch rate, localiser 
and glide slope deviation and provides outputs that can 
be used to disconnect the autopilot and provide warn- 
ings to the pilot. The computer is completely indepen- 
dent of the autopilot, and a self-test facility allows a 
check to be made on the correct operation of all the 
monitoring functions. 


Status 
Selected for the BAe 146. 


Contractor 
Smiths Industries Aerospace. 


VERIFIED 


SEP20 Automatic Flight Control 
System 


Both the autostabiliser and the autopilot in the SEP20 
AFCS are fully digital and achieve levels of reliability 
and repeatability higher than was possible with earlier 
analogue systems. In addition, digital technology 
allows the mode of operation to be modified according 
to varying flight conditions or aircraft configurations. If 
required, the pilot can uncouple the autopilot and fly 
the aircraft using flight director commands provided by 
the system. 

A comprehensive built-in test facility is incorporated, 
providing output data on the status of the system. Main- 
tenance and release test functions are included, 
together with preflight safety checks, in-flight monitor- 
ing and the ability to identify a faulty LRU quickly. 

The full AFCS comprises two identical digital Flight 
Control Computers (FCC), a Pilot’s Control Unit (PCU), 
a Dynamic Sensor Unit (DSU) and a Hover Trim Control 
(HTC) unit for helicopter SAR applications. Extensive 
use is made of ARINC 429 both for external communi- 
cations and for communications within the system. The 
equipment is designed to suit widely differing primary 
roles, such as anti-submarine operations or civil 
passenger transport, necessitating exacting safety 
standards. 

The two identical FCCs are packaged in a 6 MCU 
configuration. Each comprises nine printed circuit 
cards incorporating four microprocessors of two widely 
used types - the Intel 80286 and Motorola 68000. Each 
microprocessor has been programmed independently 
to minimise the possibility of common mode faults. 

The PCU enables the pilot to select the required 
AFCS control mode and displays the state of mode 
engagement. The unit is divided into two segregated 
sections in order to maintain integrity and fault 
survivability. 

To achieve the level of sensor signal redundancy for 
failure survival in the yaw axis, the DSU incorporates a 
yaw rate gyro, lateral accelerometer and normal 
accelerometer. Output signals are provided to ARINC 
429 digital format. 

For helicopter applications the HTC is integral with 
the winch controller and provides the winchman with 
limited authority control of the aircraft through the 
AFCS hover trim mode. 
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British Aerospace 146s have the Smiths Industries SEP10 autopilot 
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Status 
Selected for the Westland/Agusta EH 101 helicopter. 


Contractor 
Smiths Industries Aerospace. 
VERIFIED 


STS 10 Full Flight Regime 
Autothrottle 


Designed for the Boeing 737-300 and now installed as 
standard equipment, the Smiths Industries autothrottle 
has been developed from the highly successful system 
supplied to Boeing for the 727-200 and 737-200 air- 
craft. In 1990 the STS 10 was fitted to the 737-500 and 
is capable of operating with intermixed engine 
situations. 

A single unit will fit either 737-300, 737-400 or 737- 
500. It interfaces with flight management systems, digi- 
tal air data systems, inertial reference systems and 
digital autopilots and uses advanced digital techniques 
for higher reliability, easier maintenance and lower cost 
of ownership. 

The system comprises a digital computer with inde- 
pendent electromechanical drive to each throttle lever. 
The computer, which is housed in a single % ATR long 
box, accepts analogue and digital information from 
sensors and systems on board the aircraft. After pro- 
cessing this data the computer generates outputs to 
drive servo-actuators which adjust the position of each 
throttle lever independently, so achieving optimum 
engine performance. A further output from the same 
computer drives the fast/slow indicators on the ADIs or 
EFIS displays. 

The autothrottle includes a number of unique fea- 
tures designed to enhance performance and promote 
flight safety. A particular feature of the system is the 
ability to override the actuator drive and adjust the throt- 
tle levers manually, without the pilot applying more 
force than he would normally use in manual operation. 

To achieve precise control throughout the full flight 
regime, the autothrottle computer continuously moni- 
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and adjusts the thrust in accordance with the prevailing 
flight conditions. Protection is included to prevent 
exceeding predetermined N1 engine limits and maxi- 
mum aircraft incidence. 

The system includes damping controls which are 
designed to minimise throttle activity during normal 
flight conditions. 

If a large change in vertical windspeed occurs during 
the approach a command is inserted which enables the 
system to achieve the required level of thrust more 
quickly. 

With the launch of the Boeing 737-600/700/800 the 
Autothrottle Computer is being repackaged into a 
smaller lighter case. By the use of ASIC technology the 
Autothrottle Computer is being re-engineered into a 
¥%, ATR Short case. The software embodied in the new 
unit will remain largely unchanged but is adapted for 
the differences in airframe performance and changed 
engine characteristics. The Full Flight Regime features 
of the current B737-300/400/500 Autothrottle Compu- 
ter will be embodied in the new Autothrottle Computer 
for the 737-600/700/800. 

The single largest change is that the 737-600/700/ 
800 aircraft will use FADEC controlled engines in the 
same way as the 777. This similarity has lead to a 
change in the Servo Drive for the autothrottle system. In 
the 737-300/400/500 it was necessary to drive the 
cables which routed the throttle level commands to the 
engine. In FADEC controlled aircraft it is only necessary 
to drive the pilots’ throttle levers and therefore the tech- 
nology used in Autothrottle Servo Motor (ASM) devel- 
oped for the 777 has been adapted for use in the 
737-600/700/800. The main change for Smiths Indus- 
tries was the need to adapt the 777 unit into a smaller 
envelope for the new 737 variants. 


Status 

In production. The unit is standard fit on 737-300, 737- 
400 and 737-500 aircraft. When the 737-700 is certified 
the new % ATR unit will be in production. 


Contractor 
Smiths Industries Aerospace. 


Temperature Monitor Units 


Smiths Industries’ engine temperature monitor units 
are designed to provide reliable warning to the crew if 
an engine overheats or exceeds a critical temperature 
limitation whether during light-up or normal running. An 
indication of turbine air-cooling flow failure is also 
given. 


Specifications 

Dimensions: 101 x 76 x 38 mm 

Weight: 0.6 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 


Status 
In production. 


Contractor 
Smiths Industries Aerospace. 


VERIFIED 


Versatile Electronic Engine 
Controller 


Developed for the Pratt & Whitney PW305 turbofan 
engine, this is a versatile digital engine control unit 
which can be integrated with minimal redesign on a 
wide range of aero engines and airframes. Reduced 
unit cost from volume production, together with mini- 
mal non-recurring costs and benefits from reliability 
growth in related applications, combine to make this an 
attractive and cost-effective unit for both military and 
civil applications. 


Status 
In service in the Hawker 1000, Learjet 60 and Astra 
Galaxy aircraft. 


Contractor 
Smiths Industries Aerospace. 


tors all the necessary engine and aircraft parameters UPDATED UPDATED 
Self-Contained Attitude Indicators (Pitch attitude) +90° +1° 
(pitch and yaw rates) 100°/s +1% 
Smiths Industries - Newmark manufacture anumber of (roll rate) 300°/s +1% 
self-contained Attitude Indicators which feature electri- | (acceleration) 25 g +1% 
cal erection and lockable mechanical caging. These Weight: 2 kg 
high quality units can be supplied with features suchas Power supply: 28 V DC 
synchro outputs, pitch trim, various sphere markings, 
case mountings and lighting including NVG- Status 
compatible. Prototype stage. . cael 
& COVE WAR 
Specifications Contractor . 
Accuracy: +0.5° Smiths Industries - Newmark. — 
SMOOTH HT: AIRSPEED 
Range: NEW ENTRY AAG 
(roll) +360° : oe « of 
(pitch) +85° ies 


Power supply: 28 V DC 
Installation: Case ARINC 3ATI, 0-20° panel 
Weight: 1.7 kg 


Status 
In production. 


Contractor 
Smiths Industries - Newmark. 


NEW ENTRY 


SN100 Strapdown Attitude 
Heading Reference System 


The SN100 AHRS provides high performance and flexi- 
bility at competitive price. 

Internal solid-state sensors generate angular rate 
and linear acceleration signals, and a three-axis Flux- 
gate Magnetometer corrects long term drift. A micro- 
processor computes the vehicle heading, attitudes and 
rates and provides outputs in analogue or digital form. 
The system features a continuous built-in test facility. 


Specifications 
Performance: 
(heading) 360° +1° 

(roll attitude) +180° +1° 


SN500 Automatic Flight Control 
System . 


The SN500 is a high-integrity automatic flight control 
system designed for the most demanding applications. 
The system can be integrated both with existing and 
future facilities, such as MLS, and is suited for all Sea 
King roles including ASW, OTHT, SAR, AEW and utility. 
It features duplex stabilisation, attitude and heading 
hold, fly-through manoeuvring, automatic trimming, 
barometric height hold, airspeed hold, heading 
acquire, RNav, radar altitude hold, transition up and 
down, hover with hover trim and overfly. 

The analogue autostabiliser provides tight hands-off 
control combined with flexible hands-on manoeuvring. 
The duplex lanes of computing are integrated with ex- 
isting simplex series actuators and, in the cyclic axes, 
with existing hydraulic beepers. The system is 
designed to provide the level of safety suited to 
demanding environmental conditions. The computing 
circuits are modular and use separate plug-in boards in 
each lane. Each board is self-contained with its own 
stabilised power supply. Lane 1 and Lane 2 circuits are 
separated by a partition and use separate wiring. BITE 
facilitates ground testing and preflight check-out 
provides continuous interlane monitoring. 

The digital autopilot uses the latest technology to 
provide coupled control of a wide range of modes. 
The use of digital techniques allows the specific 
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The pilot’s controller for the SN500 flight control 
system has engagement buttons for the duplex 
autostabiliser and autopilot modes 1995 


requirements of each mode, both standard and special 
to role, to be taken into account. The use of extensive 
self-testing facilities and performance monitoring within 
the simplex microprocessor give unambiguous indi- 
cation to the crew of any detected failures and, where 
safety requires it, initiates a fly-up procedure. In all axes 
but collective, autopilot outputs are summed into the 
duplex lanes of the analogue autostabiliser. In the col- 
lective axis, functions are monitored using analogue 
techniques. 


Specifications 
Dimensions: 
(sensor unit) 65 x 130 x 212 mm 


(autostabiliser computer unit) 194 x 125 x 398 mm 
(pilot's controller) 245 x 146 x 213 mm 
(autopilot computer unit) 194 x 125 x 398 mm 
(hover trim controller) 86 x 146 x 277 mm 
Weight: 

sensor unit) 1.9 kg 

autostabiliser computer unit) 5 kg 

pilot’s controller) 5 kg 

autopilot computer unit) 5 kg 

(hover trim controller) 1 kg 

Power supply: 115 V AC, 400 Hz 

28 VDC 


Status 
Developed as a retrofit for the SH-3 Sea King helicopter. 
Now in production for Royal Air Force Sea Kings. 


Contractor 
Smiths Industries - Newmark. 


SN510 Automatic Flight Control 
System 


This version of the SN500 system incorporates a 
much higher level of monitoring in the ASE which 
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automatically deselects a failed part of the system with- 
out reducing the overall performance. In this form it is 
suitable for helicopters capable of high speeds and 
levels of agility. 


Specifications 
As per SN500. 


Status 
Under development. 


Contractor 
Smith Industries - Newmark. 


NEW ENTRY 


SN700 Series Yaw Damper 
Computer 


The SN700 Series yaw damper computer units form a 
single-axis yaw damping system when connected to a 
suitable power control unit. 

The yaw damper computer contains the yaw 
motion sensor, which is a miniature rate gyroscope, 
and the control law and actuator drive electronics 
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necessary to provide yaw rate damping. The unit X 
also provides BIT facilities for first line maintenance 
checks. The condition of internal warning flags 
operates a relay which can be used to switch a remote 
warning lamp. 

The SN700 Series yaw damper computer units are 
built to comply with all the usual military and civil 
environmental requirements including EMC. 

Yaw rate amplitudes of up to +20°/s are standard, 
although other ranges can be accommodated. Yaw 
rate thresholds of 0.015°/s or better are achieved as 
standard. Gain may be adjusted if required. 


Specifications 
Dimensions: 112.25 x 121.25 x 54.75 mm 
Weight: 0.75 kg 


Status 
In production and in service in the BAe Hawk 100/200. 


Contractor 
Smiths Industries - Newmark. 


Bleed Valve Control Unit 


The Ultra Controls electronic Bleed Valve Control Unit 
(BVCU) has a main lane with back-up and a two-digit 
BITE. The BVCU provides automatic control of the Inter- 
mediate Pressure (IP) and High Pressure (HP) com- 
pressor bleed valves for the RB211-535C and E4 
engines. It replaces a complex system of variable guide 
vanes, thereby improving engine fuel consumption and 
preventing engine surge. 


Status 
In production. 


Contractor 
Ultra Electronics, Controls Division. 


UPDATED 


Engine Control Amplifier 


The engine control amplifier is a twin-lane high-integrity 
engine control to prevent engine overstress arising 
from excessive speed and temperature. It is currently 
fitted to the Rolls Royce Adour engine on the McDon- 
nell Douglas Goshawk and the British Aerospace Hawk 
100 and 200. 


Status 
In production for Hawk and Goshawk aircraft. 


Contractor 
Ultra Electronics, Controls Division. 


UPDATED 


i 


The T-45 Goshawk for the US Navy is fitted with the 
Ultra Controls engine contro! amplifier 


Flaps Computer for the Avro 
Regional Jet 


The flaps computer controls and monitors the status of 
the trailing edge flaps. The microprocessor-based com- 
puter has duplicated digital control lanes which receive 
and process the demand from the pilot to position the 
flaps. A digital safety lane and an analogue safety lane 
ensure a high level of integrity for the flaps system. 


Status 
In production for the Avro Regional Jet. 


Contractor 
Ultra Electronics, Controls Division. 


UPDATED 


Hub Integrated Power and 
Switching System 


The Hub Integrated Power and Switching System 
(HIPSS) is under development for the generation of 
power used in propeller ice protection. It is a highly 
reliable system, providing a direct replacement for slip 
rings and producing up to 25 kW effective power for 
blade switching, health monitoring and speed 
detection. 

The system provides power for de-icing and anti- 
icing of propeller systems, offering significant improve- 
ment in reliability over slip rings. Requiring no sched- 
uled maintenance, it is maintained on demand only. 
The power is provided by a high-efficiency generator 
mounted in the propeller hub; power switching and 
BITE are integrated with the generator. Control of the 
switching is accomplished by the airframe HIPSS Inter- 
face Control Unit (HICU), providing command signals 
for generator switching. The HICU also acts as the inter- 
face to other aircraft systems such as the maintenance 
computer and, by design, is able to emulate system 
interfaces on existing aircraft, thus enabling ease of 
retrofit. Low cost of ownership through high reliability 
is achieved through the use of HIPSS. 

HIPSS is capable of being fitted to all current passen- 
ger carrying and military turboprop aircraft, including 
retrofit to existing aircraft. 


Status 
In flight testing. 


Contractor 
Ultra Electronics, Controls Division. 


UPDATED 


Hydraulic Monitoring Computer 


The Hydraulic Monitoring Computer Unit (HMCU) in 
service on the JAS 39 Gripen monitors and controls the 
dual-lane primary hydraulic supply system. It monitors 
the health of the hydraulic system and is capable of iso- 
lating parts of circuits to minimise the effects of failure 
or damage to the system, thus maintaining full control 
of the aircraft. The hydraulic system pressure, tempera- 
ture, external leakage and accumulator gas pressure 
are monitored to determine system health. 

In the event of a leak, the system closes and opens 
subsystem shut-off valves in a search for the leak. Once 
located, it is automatically isolated. 


Status 
In production for the JAS 39 Gripen. 


Contractor 
Ultra Electronics, Controls Division. 


UPDATED 


Ignition Relay Box 


The ignition relay box assists fully automatic engine 
starting. The unit controls the engine igniters, being 
signalled by the FADEC. There is also a probe heater 
function included within the unit. 


Status 
In production. 


Contractor 
Ultra Electronics, Controls Division. 


UPDATED 


Landing Gear Computer and 
Interface Unit 


The Landing Gear Computer and Interface Unit 
(LGCIU) is in service on the Airbus A319, A320, A321, 
A330 and A340. The LGCIU controls the extending of 
landing gear and doors, provides an instantaneous on- 
wheels indication and monitors the position of cargo 
door locks and flap position. It interfaces with the fault 
warning and centralised aircraft maintenance systems 
and provides status signals, built-in test and data to the 
maintenance recording systems. 

Inputs to the LGCIU are from a two-wire proximity 
sensor system and outputs are achieved via an ARINC 
429 databus. 
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Status 
In production for the Airbus A319, A320, A321, A330 
and A340. 


Contractor 
Ultra Electronics, Controls Division. 


UPDATED 


Landing Gear Computer Modules 
for the Eurofighter 2000 


Landing gear computer modules for the Eurofighter 
2000 control the operation of the landing gear and 
door, monitor various test signals, provide the power 
supply for the braking system and communicate with 
other avionic systems via a STANAG databus. 


Status 
In production for the Eurofighter 2000. 


Contractor 
Ultra Electronics, Controls Division. 


UPDATED 


N1/N2 Spool Speed Limiter 


The Ultra Controls N1/N2 electronic limiter is currently 
in service with several major airlines operating Rolls- 
Royce RB211-524B, C and D engines. The equipment 
can be supplied for new engine types or on a straight 
replacement basis for older types of limiter. 

The main purpose of the unit is to provide engine 
speed limiting against preset data, thus protecting the 
engine against overspeeds which arise from slam 
accelerations, control system failures and certain 
engine failures. 


Status 
In service. 


Contractor 
Ultra Electronics, Controls Division. 


UPDATED 
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Propeller Electronic Control Unit 


The Propeller Electronic Control Unit (PEC) is being 
developed for the de Havilland Dash 8-400. The PEC is 
responsible for the safety-critical propeller control func- 
tions, including Pitch Control, Synchrophasing and 
reverse and forward speed control. In addition, the PEC 
controls routine feather and autofeather operations, as 
well as automatic take-off power control. In the latter 
mode, the PEC provides protection against engine fail- 
ure during the critical phase of take-off. It does this by 
auto-feathering the propeller on the failed power plant 
and uptrimming the other propeller. 

The PEC has dual-channel active/standby control 
lanes to ensure redundancy, with the active and 
standby lanes swapped on each power-up. Control 
lanes are microcontroller based. 

The PEC carries out continuous fault detection and 
highlights faults to the FADEC through an RS-422 
link. The PEC indicates to the FADEC that dispatch 
should not take place if any of a set of limiting con- 
ditions occur. 


Status 
In development. 


Contractor 
Ultra Electronics, Controls Division. 


NEW ENTRY 


Remote Data Concentrators 


Ultra Controls is leading in the development of Remote 
Data Concentrators (RDCs) which are an integral com- 
ponent of the Integrated Modular Avionics (IMA) archi- 
tecture for the next generation of avionic systems. 
RDCs provide a localised interface for sensors, utilities 
and actuators in the IMA environment. 


Status 
In development. 


Contractor 
Ultra Electronics, Controls Division. 


UPDATED 


Rudder Control Unit 


The Rudder Control Unit (RCU), in service on the Saab 
2000, controls and monitors rudder actuators, provid- 
ing autorigging of the actuators to achieve reduced 
maintenance and processing the pilot input demand to 
position the rudder. 

The RCU computer controls and monitors a duplex 
electrohydraulic linear actuation system, provides auto- 
matic yaw damping and trim commands and receives 
outputs from the rudder bar. The RCU provides exten- 
sive BITE capabilities; BITE output is transmitted 
via ARINC 429 databus to the EICAS. Two RCUs, each 
with dual lanes, provide the required high integrity for 
Level 1 safety. 


Status 
In service in the Saab 2000 commuter turboprop. 


Contractor 
Ultra Electronics, Controls Division. 
UPDATED 


Timer/Monitor Control Unit 


The Timer/Monitor Control Unit (TMCU) is under devel- 
opment for the de Havilland Dash 8-400. The TMCU 
manages the delivery of power to the Propeller De-Ice 
system. The power applied must be precisely con- 
trolled, to ensure that ice forming on the propeller sep- 
arates when heated and does not melt, run back and 
reform. 

The power required is dependent upon the True Air 
Temperature and the TMCU modifies the duty cycle of 
the power supplied to achieve the correct power level. 
To ensure accurate power delivery, the TMCU monitors 
the nominal 115 V supply and corrects for any variation 
in supply voltage by making small adjustments to the 
duty cycle. 

The TMCU has a full BITE facility, filtering transient 
faults and reporting fault data through ARINC 429 to 
the EICAS. The TMCU is software controlled and 
revised software can be uploaded through the serial 
communications bus. 


Status 
In development. 


Contractor 
Ultra Electronics, Controls Division. 
NEW ENTRY 


Active Noise Control System 


The Active Noise Control System for passenger aircraft 
cabins duplicates the sound field with an additional 
secondary sound field in anti-phase. The active system 
can operate over the complete flight envelope includ- 
ing take-off and landing, reduce the harmonics of the 


The Ultra Active Noise Control System 


blade passing frequency, track the variation in the 
blade passing frequency which occurs during air turbu- 
lence and when the aircraft banks, and reduce beat 
caused by poor propeller synchrophasing. 

A typical system comprises 24 loudspeakers, 48 
microphones and an electronic control system. The 
loudspeakers are 


lightweight devices specially 


designed for optimum performance at low frequencies. 
They are positioned in the trim beside the seats and in 
the roof, with a high concentration near the propeller 
plane. The exact positions are determined by measure- 
ment and practicalities of the trim design. The loud- 
speakers each require a separate low-power amplifier 
which is mounted on, or adjacent to, the loudspeaker. 
This gives maximum flexibility when deciding the 
number of loudspeakers required. 

The microphones are positioned in the seat backs 
and in the trim. This combination provides optimum 
performance, but satisfactory performance can be 
obtained by mounting the microphones in the trim only. 
The electronic control unit consists of three printed cir- 
cuit boards and a power supply board. These connect 
into a motherboard inside a % ATR short ARINC 600 
case. The control unit has a comprehensive internal BIT 
system. This can be exercised either by an external test 
set or by means of an ARINC 429 maintenance bus 
system. 

The performance of the system is optimised for 
seated passengers but noise reduction for passengers 
standing in the aisle is also effective. The system com- 
pensates autonomously for the alteration in sound field 
caused by cabin staff and passengers moving around 
the cabin, allowing them to hear desirable sounds. The 
system typically achieves attenuations of 10 to 15 dB 
throughout the whole flight envelope. 


Contractor 
Ultra Electronics, Noise & Vibration Systems. 


UPDATED 
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UNITED STATES OF AMERICA 


Ground Proximity Warning 
System 


The Mk VII warning computer is designed as a replace- 
ment for the Mk | and Mk Il ARINC 594 ground proxim- 
ity warning computers. The improved Ground Proximity 
Warning System (GPWS) dynamics provide the advan- 
tages of increased warning times, prioritisation of aural 
warnings and reduction in nuisance warnings in the 
cockpit, while implementing a cost-effective windshear 
warning system. The computer has a common part 
number used across a wide range of aircraft types, 
minimising the investment in spares. 

The Mk VII warning computer meets the require- 
ments of FAA AC 25-12 for windshear detection and 
alerting. It uses the existing ARINC GPWS interface, 
with additional signals provided through a second 
connector, for windshear detection, optional recovery 
guidance and custom altitude callouts. 

The GPWS features ground proximity warning and 
glide slope alerting; altitude callout menus; bank angle 
alerting; reduced audio cockpit clutter; improved take- 
off monitoring for noise abatement procedures; auto- 
matic adjustment of warning modes for ILS 
approaches; windshear detection and annunciation; 
optional windshear recovery guidance; verbal annunci- 
ation of system faults and front replaceable software 
modules. It fits into existing GPWS rack space. 


Specifications 

Dimensions: % ATR short 

Weight: 2.72 kg (max) 

Power supply: 115 V AC, 400 Hz, single phase, 15.7 W 
nominal 

Environmental: DO-160B 

Reliability: 15,000 h MTBF 


Contractor 
AlliedSignal Commercial Avionics Systems. 


Digital Electronic Control for the 
GE38/CFE738 Engine Family 


The AlliedSignal engine control system consists of 
dual-channel Full Authority Digital Electronic Control 
(FADEC) units which interface with a HydroMechanical 
Fuel Unit (HMFU) and an engine Diagnostic and 
Condition Monitoring (D/CM) unit. These units are 
engine-mounted and provide control of fuel flow, inlet 
guide vanes and other discrete outputs, complete 
engine protection during all operating conditions and 
engine diagnostic/condition monitoring functions. The 
system performs self-diagnostic checks in both hard- 
ware and software, serialises and formats status data 
and transmits via three output two-way communication 
ports. These are a MIL-STD-1553 (or ARINC 429) 
port to the aircraft, a cross-talk port to the D/CM and 
other FADEC units and an RS-422 port for test 
purposes. 

Each FADEC is functionally partitioned into five mod- 
ules which are adaptable to military and civil turboshaft, 
turboprop and turbofan engine applications. The 
design employs surface-mounted electronics to reduce 
size and weight and features unique AlliedSignal 
designed components which include various VLSI 
devices, a MIL-STD-1750A microprocessor rated at 2 
Mips and a highly accurate (0.3 per cent of point) quartz 
capacitive pressure transducer. 

The initial application of this control system was for 
the T407 engine which had been chosen for the now 
cancelled Lockheed P-7 aircraft. The design is univer- 
sal in that it has been adapted, principally with software 
changes only, to the CFE738 turbofan engine. 


Status 
Entering production. 


Contractor 
AlliedSignal Controls & Accessories. 


Engine Monitor Multiplex Unit for 
the RB211-524 


The Engine Monitor Multiplex Unit (EMMU) is designed 
to be used on gas-turbine engines to improve engine 
performance evaluations, leading to reductions in oper- 
ating or maintenance cost. These savings are 
reductions in fuel consumption, more extensive use of 
on-condition maintenance, early detection of potential 
engine failure and the elimination or reduction of sec- 
ondary engine damage. To accomplish this, the EMMU 
collects engine data including temperatures, pressures 
and variable geometry parameters within the power 
plant. This compact engine monitoring unit incorpor- 
ates very accurate circuitry, components and pressure 
sensors. These sensors, combined with the precision 
of digital electronic computation, provide the required 
data accuracy appropriate to examining engine con- 
dition trends, tracking limited-life equipment and 
improving engine life forecasts. 

In addition, the EMMU is designed to withstand the 
hostile environment of on-engine mounting in the fan 
case area. The package presently contains three press- 
ure transducer modules and three printed circuit mod- 
ules, with growth provisions for up to five pressure 
transducers and four circuit modules. There are three 
electrical interface connectors to accommodate the air- 
craft interface, engine serial number and engine 
sensors. 


Status 
In production. Certified on the Boeing 747-400. 


Contractor 
AlliedSignal Controls & Accessories. 


Fuel Handling Unit for the 
CF6-80C2 FADEC Engine 


The fuel handling unit meters fuel flow to the engine 
and modulates other engine control functions in 
response to commands from the full authority digital 
electronic control. Electromechanical signal conver- 
sion and fuel system pressure regulation is provided for 
controlling engine variable geometries and turbine tip 
clearances. 

Proven hydromechanical control technology and 
advancements in electromechanical interfacing pro- 
vide high reliability and the capability for 50,000 hours 
of operational life, even under severe operating con- 
ditions. A hydromechanical governing system limits 
maximum engine speed to protect the engine from 
potentially catastrophic overspeed in the event of fail- 
ure of electronic signals. There are no elastomer exter- 
nal dynamic seals to wear out or leak and rugged 
construction prevents damage from handling and 
operation. 


Status 

In production. The fuel handling unit is utilised on all 
FADEC-equipped CF6-80C2 engines on the 747-400, 
767 and MD-11 aircraft. An adaptation of the unit has 
been chosen for the CF6-80E engine for the A330 
aircraft and other applications. 


Contractor 
AlliedSignal Controls & Accessories. 


Supplemental Control Unit for the 
PW4000 Engine 


The Supplemental Control Unit (SCU) for the PW4000 
engine is configured in selectable modules which pro- 
vide functions of aircraft 28 V power conditioning for 
Electronic Engine Controls (EEC), an Engine Data Mul- 
tiplexer (EDM) and an autostart controller in a single 
unit. The SCU is designed for fan case mounting on 
turbofan engines. This unit is easily configured to con- 
tain the basic power supply and any of the desired oper- 
ational features by the proper selection of modules for 


the unit. The weight and cost are therefore optimised 
for the exact requirements of the customer with no 
penalties incurred for carrying unnecessary functions 
in the unit. 

The SCU consists of a three-piece cast aluminium 
housing that contains provisions for the basic power 
conditioner, its power storage module and five optional 
modules. The power converter is designed to meet MIL- 
STD-704C and Boeing D6-44588 Type | power. The 
optional modules include a power supply module on a 
Central Processor Unit (CPU) ARINC module that 
would be used for either of the optional functions. For 
the autostart option an additional driver module would 
be used. EDM functions are provided by the addition of 
an input signal conditioning module and a Mk IIIA 
quartz capacitive pressure transducer (see earlier 
item). 


Status 
In production. Certified on Boeing 747-400 and 767 
and McDonnell Douglas MD-11 aircraft. 


Contractor 
AlliedSignal Controls & Accessories. 


Digital Engine Control for TFE109 
Turbofan Engine 


A digital engine control unit has been developed for the 
Garrett TFE109 engine fitted to the new Squalus trainer 
aircraft. The microprocessor-based engine computer 
unit provides automatic starting, trimming and safety 
limiting. Built-in test facilities check the controller and 
engine sensors, accommodate certain failures and can 
isolate faults to LRU level. A data logging feature 
monitors and records 12 engine parameters for 
maintenance analysis. 


Specifications 

Dimensions: 321 x 191 x 137 mm 
Weight: 6.9 kg 

Power supply: 28 V DC 


Status 
In production for the TFE109 engine. 


Contractor 
AlliedSignal Controls & Accessories. 


Electronic Control Unit for the 
Garrett GTC 36-200 Auxiliary 
Power Unit 


The full authority engine controller for the Garrett GTC 
36-200 series auxiliary power unit is used on the F-16. 
Engine fuel control comprises a turbine speed gover- 
nor with timed acceleration and inlet guide vane con- 
trol. Automatic shutdown protection is provided with 
monitoring for overspeed and over temperature. It has 
a no-fire and start period timer. 


Specifications 

Dimensions: 258.8 x 200.5 x 128 mm 
Weight: 5.2 kg 

Power supply: 28 V DC nominal, 15.5-30 V DC 
Cooling: natural convection and radiation 


Status 
In production for GTC 36-200 auxiliary power units. 


Contractor 
AlliedSignal Controls & Accessories. 


Engine Performance Reserve 
Controller for the TFE731 Engine 


The AlliedSignal automatic engine performance 
reserve controller is used on aircraft powered by the 
Garrett TFE731 turbofan engine. The controller detects 
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The IAI Westwind 2 has Garrett TFE731 fan engines fitted with the AlliedSignal automatic performance 
reserve controller ; 


a loss of thrust on take-off from either engine through 
the comparison of selected rotor speed. The high- 
speed rotor (N2) is automatically selected during auto- 
matic power reserve operations and a five per cent 
difference is considered the nominal threshold. Follow- 
ing detection of a power decay, the system automati- 
cally boosts the remaining engine’s maximum thrust by 
raising the high-pressure spool maximum speed by one 
per cent and the maximum operating temperature by 
25°C. Manual APR control is available to give thrust 
boost should the system fail. 


Specifications 

Dimensions: 160 x 74 x 269 mm 
Weight: 2.2 kg 

Power supply: 28 V DC, 14 W 


Status 
In production for TFE731 powered aircraft. 


Contractor 
AlliedSignal Controls & Accessories. 


Engine Power Trim System 


The engine power trim system is a combined auto- 
throttle and flight management system suitable for 
commercial aircraft and designed to provide fuel sav- 
ings and crew workload benefits for a low initial cost. It 
can also protect engines against temperature and 
engine pressure ratio overshoots. AlliedSignal has 
produced a system which simplifies crew procedures 
by dividing work between preflight planning, which is 
loaded into the system memory, and in-flight control, 
which is conducted in real time taking account of influ- 
ences as they arise. The ground computer supplies 
optimised cruise altitude and Mach number data. An 
advantage of leaving this function on the ground is that 
operators can subsequently modify planning policy 
with no change to airborne hardware, software or 
operating procedures. 

For operation the crew presses a button to identify 
the appropriate flight phase - take-off, climb, cruise, 
long-range cruise or go-around (there are also two 
spare button locations) - and to dial in a reference tem- 
perature for normal or reduced power take-off. The sys- 
tem indicates engine pressure ratio setting and has an 
engine number selector which provides individual 
pressure ratio indications if engines are operating with 
different bleed air conditions. A single button engages 
automatic engine power trimming to the climb sched- 
ule or holds constant Mach number. A second button 
can be used to engage a further operating mode which 
trims fuel consumption by small Mach number adjust- 
ments as the aircraft weight decreases. The system has 
built-in test facilities and alerts the crew immediately a 
fault is detected. 

Installation comprises a cockpit control and display 
unit, a power trim computer and a throttle control gear- 
box for each engine. Internal data transfer is conducted 
via an ARINC 429 databus and rack-mounted equip- 
ment meets ARINC 600 requirements. The equipment 
is FAA-approved for use on Boeing 727-200 aircraft. 


Status 
In production. 


Contractor 
AlliedSignal Controls & Accessories. 


Engine Synchroniser 


When two common structure-mounted engines oper- 
ate at slightly different rotational speeds, a third beat 


frequency is set up in the structure which can cause dis- 
comfort to passengers. AlliedSignal is producing an 
electronic engine synchroniser to reduce this problem. 
It interfaces with the engine through the existing elec- 
tronic fuel control and requires no modifications to the 
aircraft wiring. The synchroniser may be applied to two, 
three or four engines without modification. It works by 
nominating one engine as master and adjusting either 
fan (N,) or compressor (N,) speeds of the other power 
plants so that all speeds are closer to each other. The 
trim authority varies with power lever setting. The flight 
deck switches allow on/off and N,/N, selections, a 
synchronisation indicator is optional. 


Specifications 

Dimensions: 239 x 186 x 91 mm 
Weight: 1.77 kg 

Acquisition time: 30 s (max) 
Synchronisation accuracy: 

(N, control) 11 rom 

(N, control) 18 rpm 


Status 
In production. 


Contractor 
AlliedSignal Controls & Accessories. 


Full Authority Digital Engine 
Control for the Garrett TFE731 
Engine 

AlliedSignal has developed a full authority engine fuel 
control system for the TFE/731 turbofan, operating 
according to an engine acceleration/temperature 
schedule. It provides closed-loop exhaust gas tempera- 
ture control during acceleration, as well as on-speed 
governing and integral bleed air control based on 
exhaust gas temperature. Over temperature protection 
is given at all times. The equipment has the same fea- 
tures as those for the ATF-3; solid-state design, failure 
detection with automatic switch to manual back-up, 
dual redundancy, continuous integral monitoring and 
external test points. It also includes fault annunciation, 
fault detection and fault isolation capabilities to LRU 
level. 


Specifications 

Dimensions: 338 x 197 x 96 mm 
Weight: 6.3 kg 

Cooling: natural convection 
Inputs: 10 

Outputs: 7 


Status 
In production for TFE731-5 power plant. 


Contractor 
AlliedSignal Controls & Accessories. 


BLANK 


Full Authority Engine Control for 
the Garrett ATF-3 Engine 


The controller for the Garrett ATF-3 turbofan engine, 
which powers the Dassault Falcon 200 executive jet 
and HU-25A Guardian, executes closed-loop control of 
the power plant. Its solid-state electronic design 
includes a continuous integral monitoring system. Fail- 
ure detection is included and manual back-up control is 
selected automatically if there is a problem. Dual redun- 
dancy provides closed-loop protection against hard- 
over failures. External test points are provided for rapid 


fault isolation. Inputs include fan speed and low- 
pressure and high-pressure compressor speeds, inlet 
pressure and temperature, turbine discharge tempera- 
ture and power lever position. The unit controls the 
engine fuel valve and bleed valve positions. 


Specifications 

Dimensions: 203 x 431 x 178 mm 
Weight: 8.6 kg 

Cooling: natural convection 
Inputs: 10 

Outputs: 9 


Status 
In production for the ATF-3 turbofan engine. 


Contractor 
AlliedSignal Controls & Accessories. 


Full Authority Engine Control for 
the Garrett GTCP 36-50, -55 and 
-100 Auxiliary Power Units 


The full authority engine controllers provide fully auto- 
matic control of turbine speed and loading for the 
GTCP 36-50, 36-55 and 36-100 Series of small auxiliary 
power units. 

The controller provides monitoring and fully auto- 
matic shutdown protection for overspeed, over tem- 
perature, low oil pressure and high oil temperature. The 
unit has provision to drive a remote-mounted rom 
indicator, turbine temperature indicator and warning 
lights. 


Specifications 

Dimensions: 171.4 x 110.5 x 137.2 mm 
Weight: 1.86 kg 

Power supply: 

28 V DC nominal 

16.5-32 V DC 

Cooling: natural convection and radiation 


Status 
In production for GTCP 36-50, -55 and -100 auxiliary 
power units. 


Contractor 
AlliedSignal Controls & Accessories. 


Full Authority Engine Control for 
the Garrett GTCP 36-150 Auxiliary 
Power Unit 


The full authority engine controller for the GTCP 36-150 
family of auxiliary power units provides fully automatic 
control of turbine speed and loading. 

Monitoring and automatic shutdown protection is 
provided for overspeed, over temperature, low oil 
pressure and high oil temperature. The unit includes 
provision for remote-mounted rpm, turbine tempera- 
ture indicator and warning lights. 


Specifications 

Dimensions: 165 x 177.5 x 76.8 mm 
Weight: 2.94 kg 

Power supply: 

28 V DC nominal 

12-32 V DC 

(8 V to 32 V DC optional) 

Cooling: natural convection and radiation 


Status 
In production. 


Contractor 
AlliedSignal. Controls & Accessories. 


Full Authority Engine Control for 
the Garrett GTCP 660-4 Auxiliary 
Power Unit 
The full authority engine controller for the GTCP 660-4 
auxiliary power unit provides full automatic control of 
turbine speed and loading. 

Monitoring and automatic shutdown protection is 
provided for overspeed, over temperature, low oil 


pressure and high oil temperature. The unit includes 
provision for remote-mounted engine speed indicator, 
turbine exhaust temperature indicator and warning 
lights. 


Specifications 

Dimensions: 269 x 203 x 101.6 mm 
Weight: 5.44 kg 

Power supply: 28 V DC nominal 
Cooling: forced air and radiation 


Status 
In production and service in the GTCP 660-4 auxiliary 
power unit. 


Contractor 
AlliedSignal Controls & Accessories. 


Full Authority Engine Control for 
the Garrett TPE331 Engine 


The AlliedSignal full authority engine controller for the 
TPE331 turboprop has the following features: tempera- 
ture limited automatic starting, isochronous propeller 
governor speed control, closed-loop torque and tem- 
perature limiting, single red line exhaust gas tempera- 
ture correction, continuous speed and fuel governing, 
power level matching and simplified engine rigging. 


Specifications 

Dimensions: 193 x 137 x 301 mm 
Weight: 4.6 kg 

Power supply: 28 V DC 

Cooling: natural convection and radiation 
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Status 
In production for TPE331-8 and TPE331-12B powered 
aircraft. 


Contractor 
AlliedSignal Controls & Accessories. 


Integrated Engine Computer for 
TPE331-14 Power Plant 


The digital integrated engine computer is made by 
AlliedSignal for the Garrett TPE331-14 turboprop 
engine. It provides automatic start sequencing, variable 
red line temperature indications, torque indication, 
closed-loop torque and temperature limiting, data log- 
ging, built-in test and fault isolation. The unit’s redun- 
dant torque indication ability permits manual mode 
dispatch even after a computer failure. There are serial 
outputs from a non-volatile memory of the number of 
engine hours operated, time spent above specified 
maximum temperatures and number of starts. A per- 
sonality module is used to adjust the software to a spe- 
cific engine so that performance degradation will be 
referenced to an actual, rather than theoretical, 
baseline. 


Specifications 

Dimensions: 140 x 314 x 181 mm 
Weight: 5.3 kg 

Power supply: 28 V DC 
Temperature range: —55 to +71°C 


Status 
In production for the TPE331-14 turboprop engine. 
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Contractor 
AlliedSignal Controls & Accessories. 


Propeller Synchrophaser 


The AlliedSignal synchrophaser controls the phase 
relationship between the blades of two aircraft propel- 
lers. Noise and vibration can be minimised and the 
objectionable beat frequencies associated with propel- 
lers operating at different rotational speeds eliminated. 
The synchrophaser is designed to operate with twin tur- 
boprops and electronic engine fuel controls. It works 
with existing speed detection systems and requires no 
rigging adjustments, calibration or indexing. It is com- 
patible with engines operating closed-loop on torque 
and temperature. The system uses a master and slave 
engine concept with a full 120° phase angle authority 
for three-bladed propellers. 


Specifications 

Dimensions: 57 x 128 x 204 mm 

Weight: 0.79 kg 

Power supply: 28 V DC with MIL-STD-704 Category B 
transient immunity 

Authority limit: 2.4% (max) speed separation 

Steady state phase angle accuracy: <5° (typical) 
Operating range: cruise and (max) continuous speeds 
Vibration: RTCA DO-160-PAR. 8 curves 
Electromagnetic interference: MIL-STD-6181D 


Status 
In production. 


Contractor 
AlliedSignal Controls & Accessories. 


Digital Fully Fly-by-Wire System 
for the F-16C/D 


In January 1984, as part of a major improvement pro- 
gramme, General Dynamics chose AlliedSignal to build 
a flight control computer to drive the quadruplex digital 
fully Fly-By-Wire (FBW) flight control system for later ver- 
sions of the F-16C and F-16D. Prototype equipment was 
delivered in 1985 and was incorporated into production 
aircraft in 1988, converting the F-16 from an analogue 
to a digital fully FBW fighter. It is planned to equip 600 
aircraft and the total procurement may be for as many 
as 2,500 aircraft. An important reason for the shift from 
analogue to digital is the need to improve the perform- 
ance of the aircraft to exploit the Lockheed Martin LAN- 
TIRN night targeting system effectively. 

The system has evolved from the equipment devel- 
oped by AlliedSignal for the US Air Force Advanced 
Fighter Technology Integration (AFTI) programme 
based on a F-16 airframe. A fundamental change from 
the flight control system in the AFT] aircraft is, however, 
the progression from three digital plus one analogue 
channels per axis to four digital channels, the configur- 
ation favoured for operational reliability (the system has 
to remain operational after any two failures). The four 


digital channels use MIL-STD-1750A architecture utilis- 
ing Jovial high-order language and each has a pro- 
cessor, memory, input/output functions, discrete 
failure logic, MIL-STD-1553B digital databus and serial 
link to other channels. The computer is designed to 
remain fully operational following any two consecutive 
failures within the quadruplex part of the system. The 
single unit, weighing 22.7 kg and housed in a 1 ATR 
long box, has the equivalent function of the four separ- 
ate units on the AFTI aircraft and occupies about half 
the space. In all other respects the system meets the 
form, fit and function requirements that permit it to 
replace directly the earlier analogue system. 

Computing and processing technology is based on 
large-scale and very large-scale integration and gate 
arrays. It is designed to accommodate further growth, 
incorporating VHSIC components, without the need for 
new software. Flight critical functions are hard-wired 
into the system for the highest integrity, but less critical 
signals communicate with other equipment via the digi- 
tal databus. The system has 48 k words of PROM mem- 
ory, 2 k words of RAM scratchpad memory, 8 k words 
of input/output scratchpad memory and a 2k word 
memory to record faults. 

Benefits of the all-digital system over the previous 


analogue one are given as better reliability, lower-power 
density, smaller number of components, greater ease 
of tuning to meet changes and lower life cycle costs. 
Cost per aircraft set is said to be less than $100,000. 

AlliedSignal considers this new flight control system 
to be an important step forward, since it can be seen as 
the basis for future integrated flight-critical full authority 
flight control systems incorporating thrust/side-force 
vectoring, terrain-following and fire control. 


Specifications 

Dimensions: 514 x 273 x 222 mm 
Weight: 22.7 kg 

Power: 200 W 

Reliability: >2,150 h demonstrated MTBF 


Status 
Installed in later Lockheed F-16C and F-16D single-seat 


and two-seat fighters. 


Contractor 
AlliedSignal Flight Systems. 


VERIFIED 


FCS-60 Series 3 Digital Flight 
Control System 


The designation FCS-60 embraces a family of four flight 
control systems with performance to suit different cate- 
gories of regional commuter and business aircraft. 

The FCS-60 is basically a three-axis system under 
microprocessor control. The simplest system available 
has one channel per axis, weighs 14 kg and is driven by 
asingle air data sensor. Navigation and sensor units are 
controlled by a single fail-passive flight controller, the 
outputs from which operate pilot and co-pilot flight 
director instruments. The system can be expanded to 
dual-simplex or duplex configuration, the second of 
which may be certificated for Category II operations. 
Both have dual air data sensors and the second version 
has dual-drive motors and three microprocessors. The 
system provides pitch stabilisation with automatic trim, 
roll stabilisation, heading hold, yaw damping and turn 
co-ordination. The yaw damper can be used indepen- 
dently of the other channels. Additional modes provide 
lift compensation during turns, compensation for 
turbulence and pilot commanded inputs. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


FCS-870 Automatic Flight Control 
System 


AlliedSignal has combined integrated circuit tech- 
nology with several new automatic flight control fea- 
tures to produce a system which offers optimum 
performance over a wide range of general aviation air- 
craft. The FCS-870 is an autopilot with flight director 
and independent yaw damper options which form the 
basis of many options. It is designed for installation ina 
broad range of aircraft types, from heavy singles to 
most turboprop-powered types. The system meets or 
exceeds the TSOs for these classes of aircraft. 

The complete FCS-870 consists of the cockpit instru- 
ments (including flight controller, attitude director indi- 
cator, horizontal situation indicator and mode 


annunciator) and a remote-mounted computer ampli- 
fier and servoes. The yaw damper option adds a side- 
slip sensor, a panel-mounted turn and slip indicator and 
a remote yaw servo. 

Flight controller This is a small panel-mounted unit 
used to select the desired operational modes of the sys- 
tem. All nomenclature on the panel is back-lit for easy 
night viewing. 

Mode annunciator This can be mounted in any con- 
venient head-up panel location so that the pilot can 
monitor the autopilot or flight director functions in use. 
The unit also alerts the pilot to some fault and armed 
system conditions. 

Computer amplifier This is the main flight control 
system unit and is an all-solid-state device which 
houses all the lateral and longitudinal computational 
circuitry, power supplies and altitude transducer. It also 
contains the calibration circuits which ensure compati- 
bility with specific aircraft sensor and output require- 
ments, plus an additional circuit board providing input 
signals for flight director operations. Lateral and longi- 
tudinal data circuits are segregated on opposite sides 
of the unit, so reducing the amount of inter-wiring and 
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augmenting reliability and serviceability. Relays have 
been eliminated and all heat generating components 
are near the outside of the unit to improve cooling. 
Servos Advanced design servos provide the greatest 
torque required for the highest-performance aircraft 
likely to use the system. Three similar units are used for 
pitch, roll and trim control. 

Yaw damper The independent yaw damper provides 
positive turn co-ordination and rudder control in all 
flight conditions. In twin-engined types the yaw damper 
is claimed to provide substantial assistance in main- 
taining directional control during an _ engine-out 
sequence. 

Instrumentation The company recommends inte- 
gration with the following flight instruments: DH-886A 
4 in director horizon indicator or DH-841V 3 in director 
horizon indicator, plus HSD-880 4 in or HSD-830 3 in 
horizontal situation indicators. 

Specific features of the flight control system are: 
command turn (half- or full-rate co-ordinated turns can 
be initiated by rotating a knob); full pitch integration 
(provides smooth capture of desired altitude and elim- 
inates standoff errors); automatic altitude preselect; 
pitch synchronisation (keeps elevator surfaces aligned 
with trim to eliminate disengagement disturbances); 
control wheel steering (manoeuvre to desired attitude 
with button depressed and then release to leave flight 
control system maintaining pilot's demand); coupled 
go-around, automatic crosswind correction; all angle 
intercepts and pitch rate command and manual or 
automatic glide slope capture. 


Specifications 

Weight: 

(basic autopilot) 8.94 kg 

(with 3 in FD/HSI) 14.11 kg 

(with 4 in FD/HSI) 17.08 kg 

(optional yaw damper) 3.33 kg 

TSO compliance: C9C, C52A, DO160. 


Status 
In service. 


Contractor 
AlliedSignal General Aviation Avionics. 


KAP 100 Silver Crown Autopilot 


The KAP 100 is a panel-mounted single-axis, wings 
level, digital flight control system which includes a 
KG258 horizontal reference indicator and KG107 direc- 
tional compass. An optional slaved compass system 
can be substituted for the latter item. Options include 
manual electric trim, control wheel steering and a yaw 
damper. Lateral modes include heading select, navi- 
gation tracking, approach and localiser back course 
modes. The system was announced in June 1982 and 
is certificated on several single-engined aircraft types. 


Specifications 

KAP 100 (KG 107 directional gyro, no yaw damper) 
Weight: 4.9 kg 

Power supply: 14 V DC, 3.1 A or 28 V DC, 1.6A 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KAP 150 Silver Crown Autopilot 


The KAP 150 is a panel-mounted two-axis digital auto- 
pilot providing pitch and lateral control facilities. It is 
integrated with standard flight instrument packages 
which are available from the company’s range of prod- 
ucts. Slaved compass and remote mode annunciator 
options are provided. Autopilot modes include pitch 
hold, heading select, altitude hold, navigation tracking, 
approach, glide slope and localiser back course, verti- 
cal trim and control wheel steering. A yaw damper is 
available as an optional extra. The system is certified on 
several single-engined aircraft types. 


Specifications 
KAP 150 (KG 107 directional gyro, no yaw damper) 
Weight: 8.2 kg 
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Power supply: 14 V DC, 5.1A 
28 V DC, 2.54 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KAP 150H Helicopter Digital 
Flight Control System 


The KAP 150H two- or three-axis autopilot is designed 
to meet the needs of single-engine turbine-powered 
helicopter operators in emergency medical transport, 
law enforcement, pipeline patrol or a variety of other 
uses. A compact panel-mounted system, the KAP 150H 
is engineered for easy console installation. 

A derivative of the KAP 150, the KAP 150H autopilot 
operates in heading select, altitude hold, vertical trim 
and control wheel steering modes, providing workload 
reduction for a single pilot during VFR cruise operation. 
The KAP 150H also reduces pilot fatigue, enhancing 
safety and delivering a smooth ride for passengers. 

System options include a yaw axis and either a stan- 
dard directional gyro or the AlliedSignal KCS 55A com- 
pass system, an electrically slaved 3in (76mm) 
horizontal situation indicator. 


Specifications 
Weight: 9.07 kg 
Power supply: 6.5 V AC, 3.5 V DC 


Status 
Certified for the Bell 206B JetRanger and LongRanger 
series of helicopters. 


Contractor 
AlliedSignal General Aviation Avionics. 


KFC 150 Silver Crown Autopilot/ 
Flight Director System 


The KFC 150 is a KAP 150 autopilot with a (76 mm) air- 
driven gyro, flight instrument package. Single cue V-bar 
presentation is used on the flight director. Also 
included in the package is a KCS 55A slaved compass 
system with KI 525A pictorial navigation indicator. The 
KFC 150 provides pitch attitude hold, altitude hold, 
flight director, heading select, navigation, approach, 
glide slope, back course, vertical trim and control 
wheel steering. 


Specifications 

KFC 150 (without yaw damper) 

Weight: 11.5 kg 

Power supply: 14 V DC, 8.7 Aor 28 V DC, 4.4A 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KFC 200 Silver Crown Autopilot/ 
Flight Director System 


The KFC 200 automatic flight control system is suitable 
for a wide range of single- and twin-engined light air- 
craft. It comprises a two-axis autopilot with flight direc- 
tor instruments and can be configured as the full 
KFC 200 or the lower-cost KAP 200 system. Both vari- 
ants have a two-axis autopilot, the low-cost option pro- 
viding wings-level and pitch attitude hold with altitude, 
navigation, approach, localiser, back course and head- 
ing select modes. The larger variant additionally 
includes go-around and control wheel steering modes. 

Flight instrumentation options include the KG 258 
flight command indicator and KI 525A horizontal situ- 
ation indicator for the low-cost KAP 200, or the same 
horizontal situation indicator with a KI 256 flight com- 
mand indicator in the more comprehensive KFC 200 
system. Manual electric pitch trim facilities are included 
and options include slaved gyro and yaw damper 
installations. 


Specifications 

KFC 200 (without yaw damper) 

Weight: 12.8 kg 

Power supply: 14 V DC, 15.5 A or 28 V DC, 9.5A 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KFC 250 Gold Crown Autopilot/ 
Flight Director 


The KFC 250 system is effectively the computation and 
control function of the Silver Crown KFC 200 in con- 
junction with the (108 mm) KFC 300 flight director. A 
solid-state computer generates flight director com- 
mands in parallel with three-axis autopilot control sig- 
nals. The system comprises a KAP 315 mode 
annunciator, KCL 310 flight director, KPI 552 pictorial 
navigation indicator (essentially a horizontal situation 
indicator), KAS 297 altitude selector, KC 290 mode 
selector and KC 291 yaw mode controller. 


Specifications 
Weight: 20 kg 

Power supply: 

115 V AC, 400 Hz, 80 VA 
28VDC,11A 

26 V AC, 400 Hz, 42 VA 


Status 
In production for high-performance piston twins and 
medium-size business turboprops. 


Contractor 
AlliedSignal General Aviation Avionics. 


KFC 275 Flight Control System 


The KFC 275 digital flight control system is designed 
primarily for piston twins. This system uses the same 
KCP 220 autopilot computer with four microprocessors 
and the same KDC 222 air data sensor as the KFC 325. 
However, the KFC 275 uses a different flight instrument 
system and (76 mm) electromechanical instruments, 
including the KI 256 V-bar flight command indicator and 
the KCS 55A slaved pictorial navigation indicator 
system. 

The KMC 221 mode controller provides mode selec- 
tion and annunciation for most modes, along with the 
KAP 185A mode annunciator. Annunciations are pro- 
vided for both armed and coupled modes when 
appropriate. 

Like the KFC 325, the KFC 275 can be configured — 
with optional altitude/vertical speed preselect. There is, 
however, a choice of either the KEA 130A three pointer 
encoding altimeter or the KEA 346 counter-drum 
pointer servoed altimeter to go with two different 
versions of the KAS 297 altitude/vertical speed- 
preselector. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KFC 325 Digital Flight Control 
System 


The KFC 325 is a three-axis digital flight control system 
designed to suit high-performance turboprop aircraft. 
An extensive preflight test of full-time monitors ensures 
system integrity while airspeed compensated control 
maintains proper response to changing aircraft con- 
figurations. Manual electric trim speed is also adjusted 
to aircraft speed. 

The remote-mounted flight computer contains four 
microprocessors, with one dedicated to each of the 
following functions: roll, pitch, yaw damp and logic. 
In addition to providing these computations the micro- 
processors provide extensive preflight test of pitch, roll 
and accelerometer monitors which ensures system 
integrity during flight operations. 
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The KFC 325 is configured with a 4 in (102 mm) elec- 
tromechanical ADI and HSI with growth provisions for 
interface with the EFS-10, EFS-40 and EFS-50 elec- 
tronic flight instrument system EADI and EHSI displays. 
The electromechanical instruments include the KCl 
310A rotating sphere flight command indicator and the 
KPI 553A pictorial navigation indicator with radiate of 
DME distance, groundspeed and TTS plus radar alti- 
tude and distance from 1,000 ft AGL to touchdown. 

In addition to such standard modes as altitude hold 
(ALT), heading select (HDG), nav (VOR/RNav), 
approach (APR), glide slope (GS), reverse localiser 
(BC), control wheel steering (CWS), indicated airspeed 
(IAS) hold and yaw damp (YD), the KFC 325 also has the 
standard comfort modes of soft ride and half bank. Alti- 
tude/vertical speed preselect is optional. The optional 
KAS 297C altitude and vertical speed selector is a 
panel-mounted unit which can interface with a KEA 346 
counter-drum pointer servoed altimeter. 

The KFC 325 also includes as standard equipment 
the KDC 222 air data sensor which provides altitude 
and airspeed as well as normal and sideslip inputs to 
the flight control system. 

The servos use capstan assemblies which may be 
left in the aircraft should servo repair be required, thus 
allowing the aircraft to remain rigged. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


Wy Oe ee 


KFC 400 Digital Flight Control 
System 


Intended for turboprop and turbine-powered general 
aviation aircraft, the KFC 400 is a dual-channel system 
designed to fail-passive. The system is microprocessor 
driven and when used in conjunction with AlliedSignal’s = The KFC 325 digital flight system showing (top left) the EFS 40 EADI, (bottom left) the EFS 40 EHS/ and 
KNS 660 navigation and frequency management sys- _ (right) the KMC 321 digital mode selector 

tem can provide full three-dimensional flight guidance 
with automatically scheduled climb and descent 
profiles. 

The system includes a digital air data computer pro- 
viding altitude, airspeed, vertical speed and Mach num- 
ber via an ARINC 429 digital databus, and it can also 
drive a range of electromechanical flight instruments. 
Continuous fault monitoring is incorporated. 


Status 
In production. It has been certified as part of the 
avionics suite on the Beechjet 400. 


Contractor 
AlliedSignal General Aviation Avionics. 


The KFC 400 digital flight control system 


Airborne Vibration Monitoring 
System 


The airborne vibration monitoring system is designed 

for engine rotor imbalance monitoring and onboard [ie Soar 
two-plane engine trim balancing. The system consists ; 
of two major components: a remote charge converter 
and a signal conditioner. 

Vibration data is transmitted to the cockpit for display 
via an ARINC 429 or 629 databus. Advanced digital sig- 
nal processing techniques provide accurate vibration 
magnitude and phase management. Utilising in-flight 
data provides superior trim balance information, allow- 
ing accurate one shot engine balancing and eliminating 
requirements for engine ground runs for balance verifi- 
cation. The system simplifies engine balance oper- 
ations by providing specific maintenance instructions. 
Extensive BIT capabilities isolate faults between 
accelerometers, the two LRUs and the interconnection 
cabling. 


The airborne vibration monitoring system for 
the Boeing 777 
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For system retrofit applications, an integrated signal 
conditioner, incorporating the functions of a remote 
charge converter, is available in the ARINC 429 
configuration. 


Specifications 

Dimensions: 

(signal conditioner) ARINC 600 3 MCU 
(remote charge converter) 56 x 61 x 114 mm 
Weight: 

(signal conditioner) 2.8 kg 

(remote charge converter) 0.45 kg 


Status 
Selected for the Boeing 777. 


Contractor 
Ametek Aerospace Products. 


UPDATED 


Conductive Fuel Gauging 
Systems 


To sense the level of electrically conductive fluids, such 
as potable water or hydraulic fluid, Ametek uses a vari- 
ation of the active fuel probe in which the inner elec- 
trode is surrounded by an insulating tube. This 
eliminates the influence of the dielectric constant and 
conductivity of the fluid. A system will typically consist 
of probes, signal conditioner/data converter, display 
unit and controller. All components are precalibrated, 
eliminating the need for on-aircraft calibration. As with 
the fuel probes, the robust signal of the active probe 
prevents the degradation of accuracy due to aircraft 
wiring defects. 


Status 

Conductive fuel gauging systems are used on the 
Boeing 747-400 for measuring hydraulic fluid quantity 
and on the McDonnell Douglas MD-11 for control and 
measurement of potable water quantity. 


Contractor 
Ametek Aerospace Products. 


Fuel Gauging Systems 


Ametek has developed a number of systems using 
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active fuel probes to overcome the problems associ- 
ated with traditional passive AC or DC capacitance fuel 
transmitters. Measuring the capacitance of the probe at 
the sensor and transmitting a robust DC signal over a 
simple wire pair, the active probes greatly enhance sys- 
tem reliability, maintainability and serviceability. Sys- 
tems have been qualified to operate normally in 
extreme high-intensity radio frequency environments 
without shielding the probe wiring. Simple systems can 
be configured as a set of probes and indicators, while 
more complex systems can include signal condition- 
ers, refuel/defuel status and control panels and dis- 
crete level sensors. Status and control panels are 
customised for the particular aircraft application. Solid- 
state temperature sensors are typically used as 
discrete level sensors. 

Systems incorporating microprocessor-based signal 
conditioners offer highly accurate measurement of fuel 
volume, automatic compensation for fuel density vari- 
ations, no aircraft calibration, analogue or ARINC 429 
digital output of fuel mass, extensive BIT capabilities 
with fault isolation to individual fuel probes or other 
LRUs, output of system health status (in digital form 
when available) and simple system reconfiguration 
during aircraft development. 


Status 

Systems are in production for the Beech Starship, 
Beechjet Model 400A and 400T and Cessna Citation 
Jet and Citation X. Systems are in development for the 
Bell 407, Cessna Bravo and Excel and the Learjet 
Model 45 aircraft. 


Contractor 
Ametek Aerospace Products. 


Liquid Level Measurement 
System 


Ametek has developed a liquid level transducer which 
provides an output proportional to the level of fluid ina 
tank. The primary application is the measurement of oil, 
but hydraulic fluid and fuel quantities may also be 
measured. 

Development activities include the completion of a 
high-accuracy fuel flow transmitter and work on an 
advanced non-intrusive flow transmitter. 


Status 
In production. Civil applications which utilise Ametek 


fuel management systems or liquid level measurement 
systems and, in some cases both, include Airbus A310; 
Boeing 707, 727, 737, 747, 757 and 767; McDonnell 
Douglas DC-8, DC-9 and DC-10. 

In the military field, aircraft using these systems com- 
prise the Northrop F-5E/F, Lockheed P-3C Orion, 
Northrop Grumman A-6/EA-6B, McDonnell Douglas 
F-15 and F/A-18 and Lockheed F-16. The Boeing 
KC-135 Stratotanker and McDonnell Douglas KC-10 
Extender also use the system for air-to-air refuelling and 
the Lockheed SR-71 reconnaissance aircraft uses it to 
measure fuel quantity. 


Contractor 
Ametek Aerospace Products. 


Mass Fuel Flow Indicating System 


The mass fuel flow indicating system consists of a fluid 
drive transmitter and an indicator. The indicator 
features a combination of a directly driven fuel flow 
pointer and a solid-state readout for fuel used, 
packaged in a 50 mm round case. The transmitter is 
fluid driven, requiring no power. Mass flow is directly 
measured using the angular momentum principle. Both 
units utilise mature designs, having accumulated thou- 
sands of operating hours in commercial and military 
aircraft. 

Aircraft retrofit can be accomplished easily. The indi- 
cator can be made directly interchangeable with exist- 
ing wiring and connectors. The transmitter can be 
installed in the same location as an existing unit with dif- 
ferent inlet and outlet adaptor fittings and reallocating 
the wiring between the nacelle and cockpit. 


Specifications 

Dimensions: 

(fuel flow transmitter) 184.9 x 88.9 mm diameter 
(fuel flow indicator) 203.2 x 50.8 mm diameter 
Weight: 

(fuel flow transmitter) 1.59 kg 

(fuel flow indicator) 0.54 kg 

Power supply: 115 V AC, 400 Hz, 5 W (max) 


Status 
Available for turbofan engines up to 65,000 Ibs thrust. 


Contractor 
Ametek Aerospace Products. 


MFD 5000 Cockpit Management 
System 


The MFD 5000 cockpit management system is an 
interactive graphics map, terrain and obstruction prox- 
imity system, air data system and EICAS, all presented 
on a single sunlight-readable multifunction display. It 


The Arnav MFD 5000 displays both navigation and 
aircraft systems data 


displays the aircraft position on a comprehensive 
200,000 waypoint plan view chart. Jeppesen NavData, 
including airports, runways, frequencies, TCA/ARSA 
boundaries, VORs, NDBs, airways, intersections, SIDs/ 
STARs and approaches combines with digital elevation 
mapping, geography, hydrography, manmade obstruc- 
tions, highways and more, presenting VFR and IFR 
charts in scale levels ranging from the airport to hemi- 
sphere. Custom databases for EMS and _ vehicle 
tracking are also available. 

The MFD 5000 monitors up to 35 engine and air- 
frame conditions. By interfacing with a host of aircraft 
systems, the EICAS constantly scans for out of range 
conditions, decreasing pilot workload while increasing 
safety. All caution advisories are cross-referenced, pro- 
viding audio and visual alerts to the MFD 5000 and 
external annunciators. The EICAS and map are fully 
interactive, to deliver crew advisories on position, 
environment, navigation, fuel management, air data 
and engine and airframe conditions. 

The EICAS couples to many existing aircraft systems 
including analogue instruments, rpm, voltage, oil 
temperature, encoding altimeters, fuel computers, 
Loran/GPS receivers, other engine monitoring systems 
or a host of Arnav transducers. The EICAS contains 
several pages of information with three assignable 
priority levels. For mixture purposes, the hottest EGT 


Flight Director Autopilot Systems 


The three-cue flight director system for helicopters 
combines a versatile flight director computer with a 
three-command bar ADI, dual-bearing pointer HSI and 


and CHT are automatically presented on the main 
display. 

The remote LRU 5020 EICAS computer measures all 
channels 10 times/s to ensure constant accuracy. 
Bright columns display operating ranges with a digital 
value written below. Pilot programmable alarms advise 
on out of range conditions. When an alert condition 
occurs, the display switches to the failed system, 
followed by the associated checklist. 

Through altitude encoders and _ Loran/GPS 
receivers, the MFD 5000 compares the aircraft altitude 
with the digital terrain-mapping database. When below 
minimum safe altitude, the terrain/obstruction proxim- 
ity system advises the pilot of ground proximity, taking 
account of both terrain and manmade obstructions. 

The Arnav FMS 5000/7000 and STAR 5000 navi- 
gation management systems are interactive with the 
MFD 5000. All flight planning and search routines can 
be programmed through the FMS 5000/7000 for dis- 
play on the MFD 5000. The remote Arnav GPS-505, 
GPS-506 and GPS-512 receivers also interface with the 
MFD 5000, eliminating the need for a panel mount navi- 
gator. Other Loran and GPS receivers with RS-232 
protocol are compatible. 


Contractor 
Arnav Systems Inc. 


a multimode computer controller. The system provides 
ILS, VOR and ADF approach capability. 

The three-cue system adds a collective command 
steering bar to the pitch and roll command steering 
bars used in two-cue systems. Continuous altitude, 


airspeed, vertical speed, VOR/ILS and optional Dop- 
pler and altitude alert inputs permit the flight director 
computer to respond to pilot-selected flight modes. A 
pilot can execute VOR/ILS intercepts, glide slope inter- 
cepts, vertical and airspeed holds, deceleration rates 


and altitude hold. The computer provides automatic 
intercept and tracking of VOR, glide slope and local- 
iser, and initiation of deceleration for ILS approaches. 
Pilot and co-pilot displays and controls are effected by 
optional slaved horizontal situation indicators and 
transfer controls. 

The indicators are 5 in (127 mm) units, hermetically 
sealed with a dry nitrogen/helium atmosphere. Direct 
current servos used in these units are claimed to result 
in considerably less heat dissipation, less power drain, 
higher torque and greater reliability than typical AC 
servoed units. 

The mode controller has four switches for mode, nav 
select, vertical speed and airspeed selections. An 
optional remote dual-course selector can be added to 
supplement the basic controller. 

The flight director computer accepts inputs from the 
mode controller and an array of sensors. It computes 
the pitch, lateral and collective commands required to 
adhere to selected and/or scheduled flight parameters 
and displays the commands on the attitude director 
indicator. 


Specifications 

Dimensions: 

(ADI) 127 x 133 x 194 mm 

(HSI) 127 x 108 x 174 mm 

(flight director computer) 59 x 194 x 319 mm 
(mode controller) 146 x 105 x 127 mm 
(remote course selector) 146 x 32 x 165 mm 
Weight: 

(ADI) 3.2 kg 

(HSI) 2.7 kg 

(flight director computer) 2.9 kg 

(mode controller) 1.6 kg 

(remote course selector) 0.7 kg 

Power supply: 

115 V AC, 400 Hz, 45 VA 

28 V DC,0.5A 

5 V AC, 8 VA (for lighting) 


Status 
In production. 


Contractor 
Astronautics Corporation of America. 


Flight Director Computers 


Astronautics manufactures both analogue and digital 
flight director computers for most military fixed-wing air- 
craft and helicopters. The flight director computer pro- 
vides both two- and three-cue steering information to 
the pilot which may be presented on either cross- 
pointers or a combined single indicator. 

A flight director computer which is compatible with 
GPS is currently being manufactured for the US Army 
Sikorsky UH-60A helicopter. The flight director compu- 
ter accepts digital signals directly from the GPS 
receiver and other radio navigation aids and converts 
them to analogue signals for display on the flight instru- 
ment. The navigation information received from the 
GPS receiver provides horizontal deviation, vertical 
deviation and glide slope angle. 


Status 
In production. 


Contractor 
Astronautics Corporation of America. 


USA/FLIGHT MANAGEMENT AND CONTROL 


495 


ve 


Astronautics 


The Astronautics Macchi MB-339 flight director computer (left), A-10 flight director computer (centre) 
and Black Hawk command instrument system processor (right) 


The Astronautics three-axis helicopter autopilot system 


Three-Axis Autopilot for the 500/ 
530 Helicopter 


Astronautics has developed an autopilot for light heli- 
copters which has been FAA certified and is available 
for McDonnell Douglas 500D, 500E and 530 helicop- 
ters. The autopilot provides full three-axis control to 
reduce pilot fatigue. There are seven basic operating 
modes, plus hands-off stabilisation. In basic attitude 
retention mode, the helicopter can be flown hands-off 
not only in straight and level flight but also during 
climbs, descents and turns. The desired attitude will be 
held even in autorotation and all turns are automatically 
co-ordinated. In altitude hold mode the desired altitude 
is maintained to within +20 ft. The altitude can be cap- 
tured with vertical velocities as high as 1,000 ft/min. 
Following high-vertical velocity climb or descent the 
helicopter will smoothly change pitch attitude and 


capture the selected altitude. In heading hold mode the 
pilot may select the desired heading either before or 
after the mode is engaged. All turns to the new heading 
are automatically co-ordinated at a bank angle of 20°. 
Hands-off hover capability is provided either in or out of 
ground effect. Heading hold may be engaged at any 
time during hover. Any new desired heading is entered 
by moving the ‘bug’ on the heading gyro, and yaw 
damping is provided throughout the autopilot flight 
envelope. 


Status 
In production and in service in McDonnell Douglas 500/ 
530 helicopters. 


Contractor 
Astronautics Corporation of America. 


PAR 100 Power Analyser and 
Recorder 


The PAR 100 Power Analyser and Recorder (PAR) is an 
intelligent turbine health monitor designed to analyse 
and record aircraft operation and display to the pilot the 
right information at the right time. 

PAR automatically displays the DC bus voltage which 
remains displayed until the engine is started. Once the 
engine has been started the outside air temperature 
and computed density altitude are displayed to provide 
the pilot with performance guidelines. The PAR mea- 
sures temperatures, N, and N, turbine speeds, torque, 
rotor speed or propeller rpm, outside air temperature, 
pressure altitude, airspeed and fuel flow. 


Should an exceedance of any parameter occur, the 
display will show ‘Exceedance in progress’ and the 
memory will record the exceedance and the value of all 
other parameters at the time the exceeding parameter 
is at its peak. Time, date and engine S/N will be 
included for identification. Pressure altitude and out- 
side air temperature will also be recorded for every 
exceedance. 

The PAR system comprises a computer and pilot’s 
display panel in a quarter-dwarf ATR-style case with an 
RS-232 communication port for downloading recorded 
data to a hand-held printer or personal computer. Infor- 
mation may be transmitted via telephone modem. The 
system also includes a torque pressure transducer and 
independent sensors for outside air temperature and 


pressure altitude. The pilot’s display will indicate when 
memory is 80 per cent full or greater. If the signal is 
ignored, recording will continue over the oldest 
information. 


Specifications 

Dimensions: 57.1 x 152.4 x 203.2 mm 
Weight: 2.27 kg 

Power supply: 12-32 V DC 
Temperature range: -40 to +75°C 
Memory capacity: 175 events 


Contractor 
Avionics Specialities. 
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Electronic Ballast 


Electronic ballasts are universal in design in that one 
part number is capable of operating many different 
lamp sizes and loads. The ballast can also drive up to 
two lamps of the same diameter, resulting in consider- 
able weight and cost savings. The benefits are fewer 
parts in the inventory due to greater parts commonality 
and diminished operating costs from reduced weight. 
These ballasts also contribute to up to 50 per cent 
longer fluorescent lamp life because of the controlled 
lamp current crest factor. The units use solid-state elec- 
tronics to match all currents and voltages required for 
any rapid start fluorescent lamp. A non-encapsulated 
open frame construction allows maintenance and 
repair to be performed easily in the field, while provid- 
ing shielding against radiated electromagnetic energy. 
This construction also exhibits superior thermal 
conductivity and emissivity. 


Status 

In production for the Boeing 737, 747-400, 757, 767 
and 777, British Aerospace BAe 146-300 and Saab 
340B and 2000. 
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Steep Approach Monitor 


The steep approach monitor was specially designed for 
use on the Saab 340 commuter aircraft, but can also be 
used on other aircraft. It cuts out unwanted ground 
proximity warnings during a planned high-angle 
approach. 

The steep approach monitor fits between the Collins 
ADS 81 air data computer and the Sundstrand Mk Il 
ground proximity warning computer. When selected by 
the pilot, it intercepts and modifies the signals sent 
from the ground proximity warning computer to the air 
data computer. During a deliberate steep approach, 
the pilot can descend towards the runway without 
unwanted, potentially distracting proximity warnings. 


Status 
No longer in production. In service in the Saab 340. 


Contractor 
AVTECH Corporation. 
VERIFIED 


Controllers (WTCs) provide heater control electro- 
mechanically or with semiconductor switching by incor- 
porating power converters, inverters and integral cycle 
switches. Several WTCs provide three types of wind- 
screen heat control: low-voltage DC to control the con- 
tactors, a temperature control voltage from low-voltage 
DC input and temperature control voltage from 115/ 
200 V AC input. The input power is inverted as necess- 
ary to meet the requirements for each windshield. Vari- 
ous designs provide monitoring of many variables 
including BIT to perform testing at power-up, to monitor 
function continuously or to perform testing as a result of 
an external command signal. Alarm outputs from, BIT 
functions may go to discrete annunciators or to the 
ARINC 429/625 databus for EICAS monitoring. 


Status 

In production for the Canadair RJ, Challenger CL-601, 
Embraer EMB-120 and 121, Saab 340B and 2000 and 
IPTN N-250. 


Contractor 
AVTECH Corporation. 


Windshield Temperature UPDATED 
SUE Controller 
AVTECH Corporation. 

UPDATED Single- and dual-channel Windshield Temperature 

Aircraft Health Systems Contractor Status 

BFGoodrich Aerospace Avionics Systems. In production for the Learjet 30. 
BFGoodrich Aerospace is developing Health and 
Usage Monitoring Systems for both rotary-wing and UPDATED Contractor 
fixed-wing aircraft. BFGoodrich Aerospace Avionics Systems. 

One of the launch programmes is the V-22, where the 

vibration, structural life and engine diagnostics system VERIFIED 


is provided. 

Also in support of the Health Systems Initiative, 
BFGoodrich acquired Technology Integration Inc (TIl), 
which supplies the Health and Usage Monitoring Sys- 
tem for the Agusta A109K2, in service and flown by 
REGA, the Swiss Air Ambulance operator. In addition, 
Til has a contract with the US Navy to test a vibration- 
based gearbox Health Monitoring System on the 
Sikorsky SH-60B Seahawk as part of the Helicopter 
Integrated Diagnostic System (HIDS) programme. 


Status 
In production. 


Contractor 
BFGoodrich Aerospace Aircraft Integrated Systems. 
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Digital Fuel Management System 


A digital fuel measurement system introduced by 
BFGoodrich fulfils several fuel management require- 
ments while providing accurate fuel measurement. The 
system is continuously self-calibrating, using micro- 
processor-based electronics to conduct system-wide 
diagnostics and to effect corrections. It can also detect 
and display nine of the most common fuel system 
faults, to allow for rapid system-wide troubleshooting. 
Easier and less expensive to’ maintain than conven- 
tional equipment, the system has a unique soft-fail fea- 
ture to override compensator faults frequently caused 
by water contamination. 

Available options include low-level warning, load pre- 
select and all digital volumetric top-off units. The need 
for a VTO can be eliminated with minor wiring 
modification. 


Status 

In production. Boeing has selected the BFGoodrich 
system as standard equipment for 737-200, 737-300 
and 737-400 aircraft. The system has also been chosen 
by Federal Express, Piedmont Airlines, CP Air and other 
airlines for retrofit of their 727 and 737 fleets. In military 
configuration, the system is used on Lockheed C-5 and 
C-130 aircraft. 


Engine Sensor Systems 


BFGoodrich designs and manufactures core and fan 
speed sensors and torque sensors, along with compan- 
ion signal conditioning and display units. These sys- 
tems find application on the majority of the commercial 
and military aircraft engines in service today. 

New sensor designs, employing fibre optics, have 
been introduced to eliminate problems with on-engine 
electromagnetic interference and reduce system 
weight. These new sensor designs will also allow accu- 
rate speed and torque measurements at low rpm levels. 


Status 

Systems are installed on engines produced by General 
Electric, Pratt and Whitney, Textron Lycoming and 
AlliedSignal. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 
VERIFIED 


FC-530 Autopilot for the Learjet 
30 


Available for new installation or retrofit to Gates Learjet 
Series 30 corporate and business aircraft, the FC-530 
autopilot was certified in September 1982 and employs 
many features which have previously been available 
only for the Learjet Series 55. BFGoodrich developed a 
new flight control system, the FC-550, for the Learjet 55 
and the airframe manufacturers then requested a ver- 
sion of the system that could be offered as a retrofit to 
augment the performance of the earlier Learjet 30 
series aircraft. 

All autopilot controls and annunciations are grouped 
on the glareshield controller. Facilities for the Series 30 
include altitude preselect, full- and half-bank mode 
selections, electrical pitch disconnect facility and illumi- 
nated daylight-readable controller indicators. The sys- 
tem integrates directly with aircraft gyro sensors, 
primary navigation receivers and flight director 
instruments. 

The total system comprises AC-530 autopilot control- 
ler, CA-530 computer/amplifier, air data unit, AV-500 
normal accelerometer, SA-200F pitch servo actuator, 
SA-200A roll servo actuator, RG-227 rate gyros, FU-500 
position sensors and YD-530 yaw damper. 


FC-535 Autopilot for the C-21A 
Learjet 35 OSA 


A development or variant of the FC-530, the FC-535 
autopilot has been specified for the US Air Force Gates 
C-21A Learjet 35 Operational Support Aircraft (OSA) 
programme. This hybrid digital system has dual control- 
lers and computers. 


Status 
In production for USAF C-21As. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


UPDATED 


Fuel Management Systems 


BFGoodrich military computerised fuel management 
system were first produced for the Rockwell B-1 and 
subsequently for the B-1B, Northrop B-2 and Bell/ 
Boeing V-22 Osprey. 

The monitoring and automatic transfer of fuel from 
tank to tank optimises the aircraft’s Centre of Gravity 
(CG). In the case of variable wing aircraft, the CG is con- 
trolled by using fuel transfer to compensate for wing 
and landing gear position, and stores release. Redun- 
dant total fuel management architecture is responsible 
for controlling the fuel flow and tank sequencing. Dis- 
crete outputs or multiplexing databus outputs are used 
to control the respective fuel pumps and fuel sequenc- 
ing valves. Software algorithms and self-test ensure that 
correct actions are being carried out and circuits are 
responding. Reversionary modes are automatic on 
component failure or loss. 

Total fuel management systems can also provide the 
function of thermal management and enable the fuel to 
be used as a heat sink. This can be effected by using 
the system’s ability to move or circulate cooler fuel 
toward certain heat exchangers and hotter fuel towards 
the engine inlet. This is achieved when the manage- 
ment system is complemented by a fuel system archi- 
tecture which takes maximum advantage of various 
heat exchangers on board the aircraft. By continuously 


monitoring the fuel quantity and temperature in each 
tank, the system computes the best recirculation 
pattern in all flight modes. 

For military applications, a ruggedised computer has 
been designed which executes MIL-STD-1750 instruc- 
tion architecture and is configurable to accommodate 
growth and functionality. The unit incorporates a MIL- 
STD-1553 interface that links the fuel system to 
integrated cockpit displays and other aircraft avionics. 
Computer software is written in Ada. 

The philosophy of using CG control for optimum 
flight characteristics and fuel savings has been incor- 
porated into commercial aircraft and is in use on Airbus 
A330 and A340 aircraft. 


Status 
In production. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


Monopole Torque System 


A typical monopole torque system consists of a torque 
shaft, a monopole sensor assembly and a signal con- 
ditioner. The torque shaft features two intermeshed 
gears that measure the amount of twist on the drive 
coupling. The sensor assembly includes a sensing 
device whose resistance will vary linearly with tempera- 
ture for effecting shaft modulus compensation. The sig- 
nal conditioner monitors the torque and temperature 
inputs from the engine and provides 0 to 5 V DC speed 
and torque information either to indicators or control 
electronics. 

The monopole system offers considerable advan- 
tages. With only one pole on the sensor, the phase 
relationship of adjacent cycles will not be affected by 
shaft misalignment variations during engine operation. 
Additionally, the unit can be precalibrated and the 
engine requires no rotation under no-load conditions to 
set zero torque during installation. Sensor, shaft and/or 
signal conditioner can also be changed without 
recalibrating or using special test equipment. 


Specifications 
Accuracy: better than 1% 
Reliability: 250,000 h MTBF 


Status 

In production. BFGoodrich monopole torque systems 
have been selected by Pratt & Whitney Canada for all 
PW100 series engines. BFGoodrich is also providing 
development hardware for the Allison T406 which is the 
power plant for the V-22 Osprey, as well as for the 
RAH-66 engine. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


PS-834 Lightweight Power Supply 


The PS-834 lightweight standby power supply is 
designed to drive self-contained gyro horizon 
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indicators, often used in modern business jets as 
standby indicators. 

Should aircraft power fail, the batteries of the PS-834 
begin, without interruption, to supply DC power to the 
standby indicator. Power is supplied to attitude indi- 
cators by heavy-duty sealed lead acid batteries that are 
recharged by a built-in battery charging system. The 
internal charger operates automatically whenever 28 V 
DC power is applied to the emergency power supply 
and it maintains the battery charge level during normal 
flight conditions. It can recharge the batteries to 50 per 
cent of capacity within one hour. 

Outputs of 24 V DC for indicator power and 5 V DC 
for lighting, are provided for indicators. 

The power supply comes in two configurations. The 
1.81 kg PS-834A can power the BFGoodrich self- 
contained 2in attitude indicator with lights for 
1.5 hours at 25°C. The PS-834B, which weighs 2.45 kg, 
provides twice that capacity, enabling it to power the 
indicator for three hours at 25°C. The BIT features of 
the power supply ensure proper operation of its elec- 
tronics as well as a minimum of 50 per cent battery 
capacity. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


PS-855 Emergency Power Supply 


The PS-855 emergency power supply is a nominal 24 V 
DC power system specifically designed to drive self- 
contained standby attitude indicators. Sufficient 
additional power output at 24 V DC is available to run 
other equipment such as an emergency transceiver. 

In the event of an aircraft power failure, the PS-855 
automatically takes over the supply of DC power to the 
emergency bus, resulting in an uninterrupted flow of 
power to emergency equipment. The heavy-duty cells 
are capable of withstanding severe performance 
demands such as thermal shock and high charge and 
discharge rates. 

The PS-855A has a nominal DC output rating of 
2.5 Ah, while the PS-855B is capable of 5 Ah, at 25°C. 


Specifications 
Weight: 
(PS-855A) 3.9 kg 
(PS-855B) 6.08 kg 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


Special Purpose Monitoring 
Systems 


BFGoodrich produces a number of special purpose 
measurement, management and cockpit instrumen- 
tation systems that handle a variety of engine and 
airframe operations. For example, a microprocessor- 
based hookload/centre of gravity system for the 
CH-53E heavy lift helicopter, determines and displays 
the optimum CG to assist the pilot in all operational 
modes. A stick position indicating system for the CH-53 


497 


accurately monitors and displays rotor pitch infor- 
mation for flat blade positioning during shutdown and 
storage operations. Also on board is a triple torque indi- 
cator that displays individual and total torque for 
monitoring engine operations. A quad-tachometer 
indicator provides rotational speed of each engine, as 
well as the rated speed of the rotor. 

Other special purpose equipment produced by 
BFGoodrich ranges from systems measuring liquid 
oxygen, potable water and water/methanol to instru- 
mentation that monitors engine oil, hydraulic fluid, 
engine pressure ratio and aircraft wing sweep. 


Status 
In production. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


SW Plus Stall Warning System 


The SW Plus system gives indications to the pilot of 
approach to stall and take-off lift performance which are 
adversely affected by wing contamination. Indication 
can be displayed on various indicators. The SW Plus 
monitors the air flow directly on the lifting surface, sens- 
ing a condition or contamination which might degrade 
the air flow lift. The system consists of a sensor and a 
computer. 

The stall warning sensor is a composite aerodynamic 
shape mounted on the lifting surface. It measures the 
air flow directly over the wing and can detect changes in 
air flow caused by contamination. The sensor can be 
located on the main wing or attached to the horizontal 
stabiliser. It is de-iced and tested for all weather 
conditions. 

The computer is built to commercial specifications 
for reliability and environment. Outputs are available in 
both digital and analogue formats. The SW Plus can be 
output to cockpit advisories or systems such as stall 
warning horn, stick shaker, stick pusher, wing contami- 
nation light, normalised AOA or ARINC databus. 

Flight characteristics are calibrated specifically to the 
type of aircraft. 


Specifications 
Dimensions: 

(sensor) 65 x 23.4 x 68.8 mm 
(computer) 339 x 58.4 x 195.6 mm 
Weight: 

(sensor) 0.23 kg 

(computer) 2.73 kg 

Power supply: 28 V DC 

10 W/channel plus 

200 W/sensor 
Environmental: DO-160C 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


Century | Autopilot 


The Century | autopilot is an all-electric, rate-based 
lightweight single-axis wings level/heading system. An 
electric actuator in the aileron circuit provides the con- 
trol power for attitude stabilisation and pilot com- 
manded, knob controlled turn rates of up to 200° a 
minute. A tilted rate gyro inside a standard 3 in (76 mm) 
case senses roll rate and rate of turn, for both instru- 
ments and servo, and the system can be slaved to 
VOR/Loc. Century | can also be used as a back-up to 
the Century IIB, Ill or \V vacuum/electric systems (see 
later items), sharing the same roll servo. 


Specifications 

Dimensions: 89 x 89 x 194 mm 
Weight: 3.17 kg 

Power supply: 14 or 28 V DC, 1.25A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


VERIFIED 


Century IIB Autopilot 


Asingle-axis development of the Century |, the Century 
IIB has two panel-mounted instruments, a directional 
gyro with a heading bug and an attitude gyro as sen- 
sors, and additional navigation options. The system 
includes a solid-state computer, control panel and roll 
servo providing lateral stabilisation, roll command 
and heading select. An optional radio coupler permits 


heading select, VOR capture and tracking, increased 
sensitivity for VOR approaches and localiser capture. 
An HSI may be substituted for the directional gyro. 


Specifications 

Dimensions: 

(directional gyro) 85.6 x 82.6 x 161.8 mm 
(control unit) 92.3 x 50.8 x 108 mm 

Weight: 4 kg 

Power supply: 14 V DC, 2 Aor 28 VDC, 1.5A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


VERIFIED 
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Century III Autopilot 


The Century III two-axis autopilot comprises directional 
and attitude gyro panel-mounted instruments, control 
unit, computer/amplifier and electric servos. It is 
claimed to be approved for more makes and models of 
aircraft than all of its competitors combined, and to be 
the preferred altitude hold system for dealer installed 
retrofit installations in a wide range of singles and twins. 
The standard features include separate roll and pitch 
engagement, altitude hold, pitch and roll command and 
automatic or manual electric pitch trim. The optional 
radio navigation coupler is identical to that of the 
Century IIB. 


Specifications 

Dimensions: 

(control unit) 127 x 57.2 x 63.5 mm 

(panel instruments) as for Century IIB 
Weight: 8.9-10.9 kg depending on options 
Power supply: 14 or 28 V DC, 4.5A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


VERIFIED 


Century 41 Autopilot/Flight 
Director 


The first Century autopilot to feature digital processing, 
the Century 41 is a two-axis system with built-in VOR/ 
Loc/GS couplers and outputs to drive a single cue 
V-bar flight director. It employs both position and rate 
signals to command the flight control servos. Other fea- 
tures include synchronised pitch attitude and altitude 
hold modes, a pitch modifier, automatic and manual 
electric trim and automatic preflight check schedule. 
VOR/Loc/GS capture intercepts are tailored to ground- 
speed, intercept angle, wind direction and distance 
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from the ground station. The VOR tracking circuitry 
incorporates gain reduction to ensure ‘soft’ passage 
around the station. 

When using the go-around mode, the pilot merely 
has to press a single button, clean up the aircraft and 
add power; the autopilot flies to a calibrated pitch-up 
attitude appropriate to the single engine safety speed 
for that particular type of aircraft, and turns on to a new 
heading preset by the pilot. The NSD-360A slaved or 
unslaved HSI may be substituted for the standard 
directional gyro. 


Specifications 

Dimensions: 

(directional gyro) 81.3 x 76.7 x 177.8 mm 
(programmer) 117.35 x 50.04 x 61.72 mm 
Weight: 12.5-15.45 kg 

Power supply: 14 or 28 V DC, 2.3A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


VERIFIED 


Century 2000 Autopilot/Flight 
Director 


The Century 2000 is the company’s newest model. The 
panel-mounted one-, two- or three-axis modular design 
autopilot provides economical upgrading from any of 
several levels of capability. 

Any Century 2000 can be expanded to include fully 
coupled roll and pitch plus yaw damper three-axis auto- 
pilot with flight director and altitude preselect by instal- 
ling expansion kits. The basic system is roll axis with 
heading and built-in VOR/Loc coupler. Automatic pro- 
portional pitch trim and glide slope coupler are 
standard with the pitch axis. 

The Century 2000 has a number of automatic per- 
formance and safety features such as soft track and 


internal circuit checks. The system will interface with 
the NSD-360A HSI and any other ARINC HSI. The flight 
director steering horizon is the single cue delta/vee 
presentation. Non-flight director and heading only 
directional gyros are also compatible. 


Specifications 

Dimensions: 

(panel space) 158.3 x 57 mm 
Weight: 8.3 kg 

Power supply: 14 or 28 VDC, 4.5A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


VERIFIED 


Yaw Damper 


The Century yaw damper is an independent subsystem 
compatible with any autopilot. It enhances directional 
stability by eliminating short-term yaw oscillations. It 
assures exact co-ordination in all turns and 
manoeuvres through the use of an exclusive rate gyro 
and skid sensor. 

These composite signals are tuned to the natural yaw 
frequency of each aircraft model for optimum 
performance. 


Specifications 
Weight: 1.4 kg 
Power supply: 14 or 28 VDC, 1.9A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


VERIFIED 


CMS-80 Cockpit Management 
System 


The CMS-80 cockpit management system family con- 
sists of hardware and software building blocks. The 
baseline CMS-80 consists of a full complement of 
Collins avionics plus selected equipments from other 
manufacturers. 

The CMS-80 unclutters the cockpit by removing indi- 
vidual controls which normally crowd the panel. These 
are replaced with centrally located control and display 
units which use a standard screen layout and human 
interface to control all equipment. System interconnec- 
tion is via dual-redundant MIL-STD-1553 multiplex 


= 
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The newest version of the CDU for the Collins 
CMS-80 features a lighted perimeter for the key- 
pad and is compatible with night vision goggles 


cables. The CMS-80 can also provide mission comput- 
ing and navigation integration. 

A CMS-80 option is weapons and sight integration 
and control. This feature has been implemented on the 
B-406CS Combat Scout demonstrator and the MD-530 
NOTAR helicopter. A single keystroke shifts the CDU 
from avionics to weapons control and all options for 
guns, rockets and missiles can be selected and man- 
aged. Weapons selection and firing can also be 
accomplished from the handgrips, allowing the pilot to 
keep his attention focused outside the cockpit. 

Various versions of the system have been chosen for 
the Sikorsky HH-65A and HU-25A helicopters and Lock- 
heed C-130 for the US Coast Guard. It has also been 
selected for the US Air Force Fairchild A-10A Thunder- 
bolt aircraft. 

In December 1981 Delco Electronics ordered the 
CMS-80 under a $15 million contract to support its com- 
mitment to provide 300 sets of Fuel Saving Advisory 
System (FSAS) equipment to the US Air Force, part of a 
programme to upgrade the fleet of Boeing KC-135s. 
Deliveries for this application began in January 1983 
and ended in 1986. The FSAS system on the KC-135 is 
expected to save between two and four per cent of the 
fuel used by advising the crew of the most efficient 
speed, engine pressure ratio, altitude and descent 
profile. 

In 1988, the system provided the baseline for the next 
generation FMS-800 flight management system for the 
German Air Force C-160 Transall autonomous navi- 
gation system. In this application the CDU provides 
crew interface for communications, navigation and IFF, 
as well as flight management functions. 


Status 

In production and service. The US Army has selected 
the CMS-80 for Special Operations and Special Elec- 
tronic Mission Aircraft (SEMA). In addition the CMS-80 
has been chosen for the AH-64A Apache and for three 
US Navy/Marine Corps helicopters including the 
AH-1W, CH-46 and UH-1N. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


FDS-255 Flight Display System 


The Collins Flight Display System (FDS-255) is a 5ATI 
colour flat-panel display with an extremely wide viewing 
angle. It can replace existing instruments, combine 
functions of existing instruments, or provide the entire 
display system in a new or retrofit application. The 
active matrix liquid crystal design and proven Rockwell 
display circuitry give the user a highly reliable and 
easily maintainable flight instrument. FDS-255 is pro- 
grammed in Ada. User specific display formats can 
be developed and downloaded over the ARINC 429 
bus. 

Featuring a ‘smart head’ design, the FDS-255 con- 
tains internal graphics generation, analogue and digital 
input/output and weather radar. In a dual installation, 


Collins FDS-255 Flight Display System, map mode 
1996 


reversionary colour, full-motion video is provided with a 
video card slot. 

The FDS-255 video will display FLIR, digital map and 
TCAS. The wide viewing angle permits easy cross- 
cockpit viewing. 

Because of the highly integrated display design, 
Rockwell is able to provide 17.7 in? of usable viewing 
area ina 5ATI format. This provides a display size that is 
truly versatile and sets the industry standard for five ATI 
displays. The FDS-255 has eight standard modes, but 
can easily be tailored to each customer’s specific 
application. 

Flight/navigation operating modes include: ADI, HSI, 
ARC, radar-map, windshear, map and hover. 


Specifications 

Dimensions: 129 x 129 x 222 mm 
Weight: 3.6 kg (max) 

Power supply: 28 V DC, 50 W typical 


Status 
In production for the US Air Force KC-135 and US Navy 
P-3. Deliveries began in 1996. 


Contractor 
Collins Avionics & Communications Division. 


NEW ENTRY 
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FMS-800 Flight Management 
System 


The FMS-800 flight management system, based on the 
CMS-80 cockpit management system (see previous 
item), integrates the functions of communications, navi- 
gation and IFF control, GPS/INS navigation, flight 
instruments and controls, autopilot, stores and radar 
for transport, tanker, trainer and utility aircraft. The sys- 
tem automates many of the functions normally carried 
out by the navigator. It also simplifies the complex tasks 
of the pilot and co-pilot, permitting them to concentrate 
on mission planning and execution. 

The FMS-800 outputs dynamic data to the flight 
instruments and automatic flight control system using 
MIL-STD-1553B, ARINC 429/561 or analogue synchro 
signals. The system is compatible with existing mech- 
anical flight instruments and analogue autopilots as 
well as digital systems such as the Collins FDS-255 
flight display system and. APS-85 autopilot. The 
FMS-800 integrates GPS/INS navigation using a 12 
state Kalman filter for airborne alignment and con- 
tinued high accuracy. GPS and INS stand-alone 
navigation are also provided. 

Workload is reduced and flight accuracy is improved 
by the automated processing features of the FMS-800. 
These features include tactical airdrops, intercepts, ras- 
ter towlines, orbit/rendezvous, search patterns, VNav, 
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FMS non-precision approach, coupled flight director/ 
autopilot guidance and speed commands for precise 
time of arrival. The FMS-800 also includes embedded 
dynamic simulation software for ground mission 
rehearsal and training. 

The standard system consists of dual-control display 
units, dual mission computers which also provide for 
the interface of non-1553B avionics, dual-remote 
readout units and a data loader. 


Status 

In production. The FMS-800 is being installed in 
approximately 100 German Air Force C-160 Transall air- 
craft as part of a $21 million contract, and is currently 
flying on the US Air Force/US Army Joint STARS E-8C. 
The system is currently being integrated on US Air 
Force B-1, C-5, C-9, E-3, E-4, KC-10 and KC-135 aircraft. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


ACS-240 Manoeuvre Load Control 
System for the L-1011 


The Collins ACS-240 digital active flight control system 
and was designed to operate in conjunction with the 
FCS-110 or FCS-240 flight control systems fitted to the 
Lockheed L-1011 TriStar. The purpose of the ACS-240 
is to alleviate unacceptable loads due to gusts on long 
span versions of Lockheed’s wide-body transport. In 
November 1979 Lockheed test-flew an L-1011-500 
TriStar with wingtip extensions of 1.3 m. Owing to the 
lower induced drag with these tips, fuel savings of up to 
three per cent and a ride quality improvement of eight 
per cent were achieved. However, the greater wingroot 
bending moment during turbulence would have 
reduced the fatigue life unacceptably, and so Collins 
was contracted to provide a control system operated by 
acceleration sensors that would drive both ailerons 
upwards in unison at the onset of a gust, shifting the 
centre of lift inboard and so reducing its moment. The 
system, weighing 40 kg, was made a retrospective 
modification at customer option on all L-1011-500s. It 
uses AED, a structured high-order language developed 
by SofTek. 


Status 
In service on some Lockheed L-1011-500 aircraft. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


AMS-850 Avionics Management 
System 


The Collins AMS-850 avionics management system 
provides centralised avionics management, including 
control of EFIS modes, weather radar, TCAS, radio 
tuning and flight management, in one convenient 
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The FMS-800 flight management system is fitted in the E-8C Joint STARS aircraft 


location. The system offers consistent, intuitive 
menu-driven operation that facilitates training, mini- 
mises entry errors and_ simplifies avionics 
management. 

An integral part of the Pro Line 4 system, the 
AMS-850 will initially be available to Beechjet 400A and 
Learjet 60 operators. The system takes advantage of 
Pro Line 4 multifunction displays to provide head-up 
operation, with navigation maps and tables and other 
avionics information shown on the MFD. Integration of 
the AMS-850 as part of the Pro Line 4 system reduces 
weight and size and simplifies interconnections. Flight 
management computers are packaged as _line- 
replaceable modules, centrally housed in the-Collins 
integrated avionics processing system. Pro Line 4 inte- 
gration allows the system to perform diagnostic func- 
tions, identifying any malfunctioning avionics unit and 
displaying the information on the MFD. The system also 
offers complete LRU fault history and detailed analysis 
of system status. 

The menu-driven operation of the AMS-850 simplifies 
flight crew route planning. Flight plans may be entered 
waypoint by waypoint or selected from up to 99 pre- 
viously defined and stored routes. En route and ter- 
minal area navigation is provided by the system 
database, and new waypoints may be added within a 
flight plan or appended. When editing a flight plan, 
pressing the line select key next to the displayed way- 
point automatically brings up the edit page on the CDU 
for consistent operation. Pilot-defined waypoints can 
be created by plotting a path on the system’s present 
position map using the joystick, and direct-to is also 
available for straight point to point routeing. 

VNav capability is available with the advanced Collins 
system, fully integrated with the autopilot, navigation 
and air data systems for smooth operation. A GPS 
receiver is available as an option, and the system is con- 
figured to accommodate future GPS/Glonass appli- 
cations. The AMS-850 is available with a full alpha 
keyboard to accommodate a wide range of 
applications. 
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STATUS 


SIGMETS OPERA 


FLT PLAN 


The AMS-850 avionics management system offers 
full AFIS capability 1995 


The AMS-850 is available with AFIS compatibility, 
offering flight crews access to flight planning, weather 
information, SIGMET advisories and messaging cap- 
abilities. The AMS-850 also provides straightforward 
fuel management, computing fuel used, fuel remaining 
and endurance at the present fuel flow. The system’s 
worldwide database is contained on disks that are 
updated every 28 days, wnich contain global VHF 
navigation and airport information. 


Contractor 
Collins Commercial Avionics. 
UPDATED 


AP-105 Autopilot 


Available for aircraft in the executive jet category, the 
AP-105 provides three-axis automatic flight control. The 
system offers a full complement of navigation and verti- 
cal mode options, including altitude preselect, and can 
present all computed steering data on flight director 
displays for manual control guidance, or to monitor the 
autopilot performance. 

The AP-105 is designed to exceed automatic and 
manual Category Il approach requirements. Glide slope 
scheduling using radio altimeter information is incor- 
porated and an all-angle VOR/Loc capture capability is 
included, plus automatic back course operation. The 
glide slope function can automatically capture from 
above or below, either before or after localiser capture. 
Vertical speed hold, airspeed hold, Mach hold and alti- 
tude hold modes can be integrated to fly departure, 
enroute and arrival segments. Automatic mode 
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changing is standard and automatic elevator trim per- 
mits ripple free transitions between modes and auto- 
pilot disconnects. 

The system comprises an autopilot amplifier, control- 
ler, mode coupler, mode selector, airspeed sensor 
flight computer, altitude selector, yaw damper and 
three servos. 

A control wheel synchronisation facility is engaged 
by depressing a button on the yoke and the autopilot 
then follows pilot control inputs, taking up the desired 
attitude when the wheel is released. The rudder chan- 
nel can be operated in manual flying modes to enhance 
turn co-ordination, or engaged for all flying modes. In 
established attitudes the aircraft is gyrostabilised, but 
displacement of pitch or roll rate manoeuvre controls 
permits manual override. Attitude rates are used as a 
basis for all control inputs and automatic lift compen- 
sation is provided in the basic control laws. 


Specifications 
Weight: 23.4 kg total 


Status 
In service, in limited production. 


Contractor 
Collins Commercial Avionics. 


APS-65 Autopilot 


Introduced in 1982, the APS-65 was claimed to be the 
first digital autopilot offered for turboprop types with 
dual microprocessor computation. The basic operating 
modes are: roll hold, pitch hold, heading hold, navi- 
gation mode, approach mode, indicated airspeed hold, 
vertical speed hold, climb and descent, altitude select 
and go-around. Additionally, when climbing, the autopi- 
lot can be programmed to fly the aircraft at optimum 
efficiency, thus providing fuel savings. 

A new control technique for the pilot to use when 
introducing pitch, altitude, airspeed and vertical speed 
hold changes has been incorporated. This employs a 
rocker switch that can be operated to select precise 
alterations. Altitude can be adjusted in increments of 
25 ft, pitch in increments of 1°, airspeed in increments 
of 1 knot and vertical speed in increments of 200 ft/ 
min. The new technique has been incorporated to 
reduce pilot workload and permit smoother flying. 
Operational safety is enhanced through the dual 
processor configuration, which ensures that no single 
equipment or software fault can result in exceeding 
preset limits or a malfunction in more than one axis 
of control. Built-in monitoring ensures automatic disen- 
gagement when a fault is detected and appropriate 
diagnostics assist in fault detection in any element. The 
system is lighter and has a lower parts count than 
comparable analogue systems; higher reliability is 
attributed to these features. 

The autopilot is suitable for the heavier business tur- 
boprop types such as the King Air and can be inte- 
grated with electromechanical or electronic flight 
director systems and navigation systems produced by 
Collins. 


Specifications 
Weight: 10 kg total 


Status 

In production and service. First to be certified was the 
Beech King Air in April 1983. The APS-65 has now been 
chosen for 28 types of turboprop business aircraft. The 
King Air was noteworthy as the first general aviation all 
digital turboprop to be certified. Its Collins avionics 
suite included APS-65 autopilot, EFIS-85 electronic 
flight instrument system, ADS-80/85 air data system 
and nav/com equipment. 


Contractor 
Collins Commercial Avionics. 


APS-85 Digital Autopilot 


The APS-85 autopilot completes the Pro Line 2 family of 
digital avionics for general and business aviation. 
APS-85 is an entirely digital, fail-passive autopilot with 
dual-redundant flight guidance computers. It has been 
certified for Cat. Il operation; Cat. IIIA landings will be 
possible with some growth. 
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The main flight panels of the British Aerospace 125-800 with the Collins APS-85 autopilot mode select 
panels fitted on the coaming in front of the pilot and co-pilot 


Apart from its digital nature, the APS-85 has a num- 
ber of features not found on earlier Collins general avi- 
ation autopilots, including the APS-80. For example it 
includes climb and descent modes. When selected in 
the climb mode, the system flies the aircraft according 
to an airspeed or Mach number schedule appropriate 
to that type of aircraft and its weight at take-off. In the 
descent mode the system sets up a rate of descent tail- 
ored to the aircraft manual. Three diagnostic modes - 
report, input and output - are incorporated. In the first, 
faults in the flight control computers are displayed to 
the crew. In the second, the system reads out infor- 
mation from outside entering the system, for example 
from the air data system or control surface position sen- 
sors. In the final mode, the system provides particular 
flight control computer outputs for examination. The 
diagnostics on the APS-85 are self-contained and do 
not require additional test equipment. 

Collins says that the new system will operate more 
smoothly, cost less and will have greater reliability than 
previous systems. It weighs 49 per cent less, occupies 
55 per cent less space and has 80 per cent fewer wires 
and cables. 

The first aircraft to be certified by the FAA with the 
APS-85 was a British Aerospace 125-800 business jet in 
December 1984. 


Specifications 
Weight: 13.6 kg total 


Status 

In production and service. It has been certified as the 
autopilot on the Saab 340, the British Aerospace 125- 
800, Falcon 50B, Falcon 20F, Learjet 55, CL-600/601, 
Astra and DC-8. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


APS-841H Micro Line Autopilot 


The APS-841H pitch/roll autopilot system, a member of 
the company’s Micro Line avionics family, is available 
for light helicopters such as the Eurocopter AStar AS 
350, Bell JetRanger variants and McDonnell Douglas 
500D. It integrates with radio and navigation system 
inputs to provide hands-off operation during climb, 
en route and approach phases of flight. Full-time atti- 
tude stabilisation can be selected alone or integrated 
with coupled navigation modes. Automatic trim cap- 
ability is available and permits manual flight path adjust- 
ments without system disengagements. 


Specifications 

Dimensions: 83 x 83 x 229 mm 
Weight: 10.5 kg 

Power supply: 115 V AC 

28 V DC 


Status 
No longer in production, but still in service. 


Contractor 
Collins Commercial Avionics. 
VERIFIED 


FCC-105-1 Automatic Flight 
Control System 


Based on the Collins FCC-105 system, the FCC-105-1 
flight control system is applicable to the Sikorsky S-76 
and H-76 helicopters and has been in production since 
1977. It offers a wide range of features up to full three- 
axis stability augmentation with turn co-ordination, 
pitch, roll and yaw attitude and altitude/airspeed hold 
modes. Each system amplifier has independent pitch, 
roll and yaw channels contained in individual modules 
which can be selected separately. This building block 
principle permits customers to select as many features 
as necessary to meet their particular requirements. 

The system comprises a stability augmentation 
system amplifier, yaw switch, heading hold amplifier, 
airspeed switches, control panels, linear electromech- 
anical actuators, indicator panel, rate gyros, cyclic 
switches and airspeed hold amplifier. 


Specifications 

Dimensions 

(main processor) 190 x 318 x 113 mm 
Weight 

(main processor) 3.4 kg 

Power: 35 W 


Status 
In production for the Sikorsky S-76 and H-/6 


helicopters. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


FCC-110 Autostabilisation System 


The FCC-110 is a dual-redundant autostabilisation 
system for the US Army McDonnell Douglas AH-64 


Apache helicopter. The system comprises two rate 
gyros and two analogue computer units. Airspeed sen- 
sors and the gyros provide inputs to the computers 
which calculate the appropriate stabiliser angle for a 
mission configuration, taking account of longitudinal 
stability demands. Other features include pitch axis 
control augmentation and trim features which reduce 
pilot workload and improve control characteristics dur- 
ing low-altitude high-speed combat operations. 


Specifications 

Dimensions: 

(one unit) 178 x 203 x 279 mm 
Weight: 

(one unit) 3.75 kg 

Power: 40 W per unit 


Status 
In production for the McDonnell Douglas AH-64 
helicopter. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


FCS-110 Flight Control System for 
the Lockheed L-1011 


The FCS-110 analogue flight control system, a com- 
bined project involving both Collins and Lear Astronics, 
has been installed in the majority of Lockheed L-1011 
TriStar airliners. A comprehensive set of autopilot 
modes, including Category IIIB automatic landing cap- 
ability, is incorporated. It is installed in conjunction with 
the Collins FD-100 flight director system. All work on the 
autoland system was done by Lear Astronics, which 
was also responsible for other elements of the system. 
In conjunction with a Hamilton Standard flight manage- 
ment system, the FCS-110 permits flight path optimisa- 
tion. Two-dimensional optimisation was certified in 
1972 and three-dimensional in 1977. 


Status 
In service in the Lockheed L-1011. 


Contractors 
Collins Commercial Avionics. 
Lear Astronics Corporation. 


VERIFIED 


FCS-240 Flight Control System for 
the Lockheed L-1011-500 


The FCS-240 advanced digital flight control system was 
designed to replace the FCS-110 fitted to Lockheed 
L-1011 aircraft. It is a dual/dual integrated autopilot/ 
flight director system and was initially tailored to the 
Lockheed TriStar 500 wide-body transport. Compared 
to its analogue predecessor the number of computing 
units has diminished from seven to two and benefits are 
weight savings, improved reliability and lower cost of 
ownership. Category IIIB automatic landing capability is 
included with a comprehensive set of conventional 
autopilot modes. 


Status 
In production and service in the Lockheed L-1011-500. 


Contractor 
Collins Commercial Avionics. 


The TriStar 500 has the Collins FCS-240 flight contro! system 


Computers and glareshield controller for the Collins FCS-700 automatic 
flight control system used in the Boeing 757 and 767 
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FCS-700 Flight Control System for 
the 767/757 


The fully digital FCS-700 triplex autopilot and flight 
director system, with fail-operational automatic landing 
capability, was designed for Boeing 767 and 757 
transports. 

Development sprung from the FCS-111X experimen- 
tal flight control system which Collins and Boeing evalu- 
ated during the late 1970s. The fully digital architecture 
permits integration of comprehensive self-test and fail- 
ure protection monitoring, improved system perform- 
ance monitoring, built-in growth and flexibility and 
improved equipment test and serviceability features. 
Large-scale integrated circuit technology is used to 
confer a 3:1 ratio mass reduction compared with the 
experimental FCS-111X. 

Autopilot modes include control wheel steering, 
automatic cruise hold/select modes for heading, 
altitude, vertical speed and airspeed/Mach number, 
approach modes with back course capability and auto- 
matic approach and landing. The latter facility includes 
automatic flare control, roll-out guidance and coupled 
go-around. Computed flight director steering is avail- 
able in non-coupled flight, including take-off. Turn 
co-ordination and dutch-roll damping is provided. Dual 
or triplex control computer configurations can be used. 

Steering commands from a navigation computer, 
using a wide variety of navigation sensors, will permit 
completely automatic control of preplanned vertical 
and lateral flight profiles. Large-scale integrated circuit 
technology is used in ARINC 429 bus interface drives 
and digital multiplexers and in several areas of each 
flight control computer, which is based on the Rockwell 
CAP-6 processor configuration. Computer operating 
speed is 300 Kops and high-order language program- 
ming is used throughout the system. 

Maintainability improvements are claimed from the 
MCDP-701 maintenance central display panel which 
uses a microprocessor to perform control, display and 
data management tasks. In-flight system failures are 
indicated by the maintenance control display panel and 
fault data is stored for up to 10 flights. 


Status 
In production for Boeing 757 and 767 aircraft. 


Contractor 
Collins Commercial Avionics. 


FCS-700A Autopilot/Flight 
Director System for the 747-400 


The FCS-700A is an enhanced derivative of the auto- 
pilot on the Boeing 757 and 767 and is designed to pro- 
vide LRU interchangeability between those two aircraft 
types and the 747-400. It is a Category IIIB fail-operative 
system tailored to the control requirements of the 747- 
400 and is usable within the complete flight envelope 
for autopilot and autoland functions including auto- 
matic landings with a decision height of zero feet anda 
runway visual range of 600 m. 

The FCS-700A consists of three flight control compu- 
ters and a mode control panel. Each computer has dual 
Rockwell Adaptive Processor System (APS) micropro- 
cessors for increasing processor capacity to allow for 
future growth in autopilot capability for MLS. 

The system replaces 14 dedicated LRUs on previous 
747 aircraft, saving considerable space and weight. 


Status 
In service in Boeing 747-400 aircraft. 
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Contractor 
Collins Commercial Avionics. 


FD-108/109 Flight Director 
System 


Essentially similar systems, the FD-108 uses 4 in 
(102 mm) attitude director and horizontal situation indi- 
cator instruments and the FD-109 uses 5 in (127 mm) 
instruments. Two categories of each are available, suf- 
fixed Y and Z, the latter incorporating air data and 
additional features. Either flight director system can be 
integrated with many types of modern autopilots and 
both versions are used on current production airliners. 

The attitude director indicator has a V-bar display 
and a flat tape background which provides linear pitch 
information through +90°. Outputs are provided for 
annunciations of all submodes and approach progress 
indications. A conventional compass rose horizontal 
situation indicator is provided with an electronic digital 
display of distance to go and a mechanical course 
readout. 


Status 
In service. No longer in production. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


FD-110 Flight Director System 


The FD-110 system uses 5 in (127 mm) attitude director 
and horizontal situation indicator instruments. Several 
configurations are available, making them suitable for 
individual airliner, Company and autopilot combi- 
nations. Configurations can use cross-pointer or V-bar 
attitude director indications, various ARINC system 
interface compatibilities or area navigation and inertial 
navigation system integration. The equipment is used 
in many current airliner types. 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


FDS-84 Pro Line Flight Director 
System 


Featuring separate 4 in (102 mm) attitude director and 
horizontal situation indicator displays, the FDS-84 Pro 
Line system is compatible with Collins FCS-80 and 
FCS-105 autopilot/flight control systems. It is a compre- 
hensive system suitable for high-performance business 
and executive aircraft and commuter airliners. 

The attitude director indicator uses a flat tape atti- 
tude display background and has V-bar steering com- 
mand symbology. A radio altimeter readout is optional 
in this unit. The horizontal situation indicator uses a 
compass rose presentation with an electronic readout 
which can show distance, time to go or groundspeed 
information. The equipment is fully compatible with 
ARINC standard VOR, DME, INS and Omega/VLF 
sensors. 
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Status 
In service. No longer in production. 


Contractor 
Collins Commercial Avionics. 


UPDATED 


FDS-85 Pro Line Flight Director 
System 


Based on 5 in (127 mm) ADI-85 attitude director indi- 
cator and HSI-85 horizontal situation indicator instru- 
ments, and compatible with the Collins APS-80 
autopilot, the FDS-85 Pro Line system is suitable for 
high-performance business aircraft and commercial air- 
liners. It is the company’s most comprehensive mech- 
anical flight director system. Flat tape attitude 
indication, V-bar steering commands and electronic 
readout of distance, time to go, speed or elapsed time 
are standard. A separate HCP-86 heading/course 
control panel is used. 


Specifications 
Dimensions: 

(ADI-85) 131 x 131 x 206 mm 
(HSI-85) 131 x 112 x 229 mm 
(HCP-86) 146 x 38 x 152 mm 
Weight: 

(ADI-85) 3.2 kg 

(HSI-85) 3.3 kg 

(HCP-86) 0.28 kg 

Power supply: 

26 V AC, 400 Hz, 44 VA 

28 V DC, 260 mA 

5 V AC/DC, 10 W for lighting 
Temperature range: —20 to +70°C 
Altitude: up to 35,000 ft 
Cooling: convection 


Status 
In limited production. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


FIS-70 Pro Line Flight 
Instrumentation System 


Compatible with the Collins APS-80 or AP-106A autopi- 
lots, the FIS-70 Pro Line comprises the 4 in (102 mm) 
ADI-70 attitude director indicator and the HSI-70 hori- 
zontal situation indicator instruments and is suitable for 
high-performance turboprop and business jet aircraft. It 
is essentially a low-cost version of the FDS-84 system 
and excludes the digital distance/course readouts and 
radio altimeter display options. All other FDS-84 
features are incorporated. 


Specifications 
Dimensions: 

(ADI-70) 106 x 106 x 210 mm 
(HSI-70) 106 x 106 x 229 mm 
Weight: 

(ADI-70) 2.1 kg 

(HSI-70) 2.2 kg 

Power supply: 

26 V AC, 400 Hz, 1.04 A 

28V DC, 0.2A 

28 V DC, 0.34 A for lighting. 
Temperature range: —15 to +70°C 
Altitude: 

(ADI-70) -1,000 to 50,000 ft 
(HSI-70) up to 35,000 ft 
TSOs: 

(ADI-70) C3b, C4c, C52a 
(HSI-70) C6c, C52a 


Status 
In service but no longer in production. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 
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Dual FMS-4100 flight management systems in the Canadair Regional Jet aircraft 


FMS-4100 Flight Management 
System 


The FMS-4100 Flight Management System (FMS) is 
designed for the new generation of regional airline air- 
craft and are available to operators of Canadair and 
Saab aircraft. 

The FMS-4100 is a fully integrated part of the Collins 
Pro Line 4 avionics system standard on the Canadair 
Regional Jet. FMS-4100 computers are packaged as 
LRUs housed in the system’s Integrated Avionics Pro- 
cessing System (IAPS). Pro Line integration of the FMS 
minimises weight and volume requirements and 
enhances diagnostics capability. The full-sized control/ 
display unit provides a large, seven-colour, sunlight 
readable CRT with line select keys and a full alpha- 
numeric keyboard. 

The FMS-4100 offer crews standardised cockpit 
operation, with an ARINC CDU with scratchpad data 
entry. Preflight and general flight planning are available: 
a primary flight plan is used for active guidance and a 
secondary flight plan can be stored as an alternative 
and activated if required. Up to 1,000 standard routes, 
each with up to 100 waypoints, can be stored in the sys- 
tem database. This contains navaids, waypoints, NDBs, 
airports, airport reference points and runway thresh- 
olds. The FMS-4100 also includes SIDs, STARs, parallel 
offsets, high- and low-altitude airways and holding 
patterns. 

Navigation information is shown on Pro Line 4 
Multifunction Displays (MFDs). Present position and 
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Pro Line 4 multifunction displays are used for the 
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planning maps are displayed on the MFD, in addition to 
text pages for progress, nav status, position summary, 
VOR/DME status and Loran status. The FMS-4100 also 
provides complete radio tuning capability and is both 
AFIS- and ACARS-compatible. 


Status 

The FMS-4050 has been selected by Canadair for the 
Regional Jet and Saab for the Saab 2000. Xerox Cor- 
poration has selected the FMS-4100 for its Canadair 
Regional Jet aircraft. 


Contractor 
Collins Commercial Avionics. 
UPDATED 


HFCS-800 Flight Control System 


The HFCS-800 helicopter flight control system can be 
configured for single or dual pilot operation and offers 
what the company calls total mission IFR capability. 
Operating modes covering operations from start-up to 
shutdown have been incorporated, with special empha- 
sis given to autopilot assistance and control at low 
speeds and in hover. 

Two separate subsystems are used, one for Auto- 
matic Flight Control Systems (AFCS) and the other for 
Flight Director Systems (FDS). The AFCS provides 
automatic stabilisation and control, while the FDS com- 
putes automatic path steering for any desired 
manoeuvre. The subsystems may be purchased jointly 
or separately and they meet all the requirements of FAA 
TSO C9A and C52A. 

The following list of operating modes provides an 
indication of the system’s performance: 

Airspeed hold: maintains indicated airspeed; the pilot 
may ‘beep’ airspeed after initial selection. May be used 
if airspeed is above 35 knots. 

Vertical speed hold: holds barometric vertical speed if 
airspeed is above 60 knots. 

Altitude hold: holds barometric altitude if airspeed is 
above 60 knots. 

Heading select: captures selected HSI heading if 
airspeed is above 35 knots. 

Navigation: captures and tracks selected VOR, Loc, 
Doppler, Omega or RNav course if airspeed is above 
35 knots. 

Approach: captures and tracks course, providing 
three-dimensional control from VOR, ILS, Loc (back 
course), MLS or RNav sensors. May be used above 
35 knots airspeed and up to 12° glide slope. 
Airspeed/vertical speed: holds both parameters if 
airspeed is above 35 knots. 

Navigation transfer: in two-pilot operation, transfers 
control to co-pilot’s side. 

Hover augmentation: holds hover position and radio 
altitude. 


Transition to hover: decelerates aircraft to hover at 
50 ft radio altitude. 

Go-around: accelerates to climb at 70 knots. May be 
used after take-off for departure. 


Specifications 

Weights: 

Automatic flight control system 

(AFCS computer) 6.43 kg 

(AFCS panel) 1.5 kg 

(servos) 0.96 kg each (three or four installed) 
(feel/trim units) 1.36 kg each (two installed) 
(yaw servo) 2.1 kg 

(collective servo) 2.1 kg 

(vertical gyros) 3.1 kg each (two installed) 
(airspeed sensor) 0.5 kg 

(yaw rate gyro) 0.9 kg 


Flight director system 

(flight director computer) 4.9 kg 

(flight director panel) 0.6 kg 

(attitude control) 1.5.kg 

(attitude director indicator) 3.1 kg each (two installed) 


Status 

In production. The system has been selected by the US 
Coast Guard for installation in the Eurocopter HH-65A 
(AS 336G1) Dolphin helicopter. 
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Contractor 
Collins Commercial Avionics. 


VERIFIED 


RTU-4200 Series Radio Tuning 
Units 


The RTU-4200 Radio Tuning Unit (RTU) provides cen- 
tralised control of VHF comms, VOR, ILS, DME, ADF, 
transponder and TCAS. Integration with a Flight Man- 
agement System (FMS) also allows tuning of radios via 
either the FMS control/display unit or the RTU, with the 
tuned frequency always appearing on the RTU display. 
Each RTU can control all radio sensors. It also has the 
capability to store 20 preset comm and 20 preset nav 
frequencies. 

Brightness of the active matrix liquid crystal display 
can be controlled by the aircraft’s master dimming con- 
trol bus or by crew member adjustment on the RTU. 
Parallax compensation is provided and control settings 
and radio diagnostics are stored in non-volatile memory 
for availability after power shutdown. 


Status 
The RTU-4210 has been selected by Cessna for 
the Citation X business jet. The RTU-4280 has been 
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selected by Gulfstream for the Gulfstream V business 
jet. 


Contractor 
Collins Commercial Avionics. 


UPDATED 


The RTU-4280 has been selected for the 


Gulfstream V 1995 


Stall Warning System 


This is a low-cost version of the flight optimiser and stall 
warning system used on many commercial and military 
jets, and is particularly suitable for business jet aircraft. 
It has a 2 in(51 mm) stall margin indicator, stick shaker 
capability, an external angle of attack sensor and a 
computer. The system permits aircraft to be flown at 
optimum conditions throughout critical flight phases, 
such as approach and take-off, regardless of gross 
weight, centre of gravity position or ambient tempera- 
ture. The sensor is rugged and simple, consisting of a 
vane connected to a potentiometer with an associated 
flap position input providing compensation for various 
flap angle selections. The computer is an all-solid-state 


unit using DC power supplies, and the standard indi- 
cator continuously displays the ratio V/Vs. The system 
is designed to provide a steady indication even in rough 
air, but to respond rapidly to changes in flight con- 
ditions. The computer will also permit activation of a 
stick shaker through a 28 V DC warning output. 


Specifications 

Dimensions: AOA sensor attaches via 83 mm diameter 
plate 

(computer) 88 x 88 x 190 mm 

(indicator) 126 x 50 mm diameter 

(flap position transmitter) 38 x 50 mm diameter 
Weight: 

(AOA sensor) 0.45 kg 


(computer) 0.9 kg 

(indicator) 0.45 kg 

(stick shaker) 2.3 kg approx 

(flap position transmitter) 0.23 kg 

Power supply: 28 V DC 

Vane rotation: 50° 

Vane sensitive region: +25° 

Accuracy: +1% of true V/Vs at V/Vs = 1, 
reducing linearly to +5% of true V/Vs at V/Vs = 2 


Status 
In service. 


Contractor 
Conrac Corporation SCD Division. 


Fuel Savings Advisory and 
Cockpit Avionics System 


Delco provides the Fuel Savings Advisory and Cockpit 
Avionics System (FSA/CAS) for the upgrading of the 
current Boeing C-135 and KC-135 fleet of about 700 
aircraft. 

In this system, a CRT control and display unit 
replaces one of the standard inertial navigation system 
units to simplify crew management tasks; in particular, 
all basic data for flight use can be entered at this one 
point. In addition to the usual engine and navigation 
information, a new fuel management panel and centre 
of gravity display have been installed for inputs of fuel 
state, disposition and usage. This latter function is inval- 
uable in tanker operations and ensures efficient fuel 
allocation and usage. The panel is linked to other 
avionic systems by a MIL-STD-1553B databus. 

The FSA provides commands to the pilots during 
climb, cruise and descent using flight path optimisation 
algorithms and flight manual data for lift, drag and 
thrust. An additional mode computes all required take- 
off and landing parameters based on crew inputs for 
present conditions. 

Many KC-135s are being refitted with GE/SNECMA 
CFM56 engines, which provide extra thrust over earlier 
types. FSA/CAS is integrated with this engine, offering 
more economic operation. 


Specifications 

Dimensions: 

(FSA computer) % ATR long 
(control/display unit) 146 x 181 mm 
(bus controller) 207 x 131 mm 

(fuel panel) 457 x 123 mm 

(fuel management computer) 235 x 249 mm 
(remote display unit) 83 x 83 mm 
Weight: 

(FSA computer) 11.9 kg 
(control/display unit) 4.5 kg 


(bus controller) 4.1 kg 

(fuel panel) 12.5 kg 

(fuel management computer) 21.8 kg 
(remote display unit) 0.95 kg 

Power: 

(FSA computer) 95 W 
(control/display unit) 44 W 

(bus controller) 34 W 

(fuel panel) 92.8 W 

(fuel management computer) 139.5 W 
(remote display unit) 10 W 


Status 
In service on US Air Force Boeing C-135 and KC-135 


aircraft. 


Contractor 
Delco Electronics. 


UPDATED 


Mission Computer and Display 
System for the C-17 


In September 1986, McDonnell Douglas awarded 
Delco Electronics a contract for the development of a 
prototype mission computer and electronic display 
system for the C-17. 

Although the computer is similar to a flight manage- 
ment system, it features a number of other functions 
including parachute cargo extraction guidance and 
automatic flight control system coupling for station 
keeping in formation flying. 


Status 
In service on McDonnell Douglas C-17. 


Contractor 
Delco Electronics. 


UPDATED 


The McDonnell Douglas C-17 is fitted with a Delco Electronics mission computer and display system 
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Performance Management 
System 


The Delco performance management system was 
initially developed for use in the Boeing 747 as a retrofit 
system and as an option on the 747-200 and 747-300. 
It is a two-box system with the addition of an engine 
interface unit and a switching unit. The first device 
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processes engine discrete signals, such as fuel flow, 
into a format usable by the computer. The switching 
unit handles all switching of autopilot, autothrottle and 
instrument signals from standard aircraft configuration 
to performance management control. 

The performance management system achieves 
closed-loop control of the aircraft by providing com- 
mands to the autopilot for vertical steering, and either 


nunciator 


Descent Mode / 


pases 


Limit Selector Panel 


directly or via the inertial navigation system to the auto- 
pilot for lateral steering and the autothrottle for engine 
thrust control. 

Delco has also adapted the performance manage- 
ment system for all models of the McDonnell Douglas 
DC-9, although the engine interface unit is not required, 
and in the case of the MD-80 the switching unit is not 
needed. The system has also been adopted for the 
McDonnell Douglas DC-10 and Boeing 727 airliners. 


Specifications 

Dimensions: 

(computer unit) /% ATR long 
(control/display unit) 146 x 114 mm high 
(engine interface unit) % ATR long 
(switching unit) /% ATR long 
Weight: 

(computer unit) 13.2 kg 
(control/display unit) 2.7 kg 
(engine interface unit) 10 kg 
(switching unit) 10 kg 

Power: 

(computer unit) 200 W 
(control/display unit) 38 W 
(engine interface unit) 4.2 W 
(switching unit) 110 W 


Status 
In service on Boeing 747 and McDonnell Douglas DC-9, 
DC-10 and MD-80 aircraft. 


Contractor 


Delco Electronics. 


Installation of the Delco performance 
management system in a Boeing 747 


Microtrac II Engine Vibration 
Monitor 


Microtrac Il is a microprocessor-based engine vibration 
signal conditioner. Vibration is detected by piezoelec- 
tric accelerometers mounted at sensitive regions in the 
engines. The electrical signals proportional to vibration 
are transmitted by the accelerometers to the signal 
conditioner in the avionics bay. 

The Microtrac Il employs digital signal processing 
and high-performance digital finite impulse response 
filters. The unit provides data which is processed by 
both programmable digital broadband and digital nar- 
rowband filters. The narrowband tracking filter is con- 
trolled by the output from a tachometer on the engine to 
isolate the vibration frequency. The narrow bandwidth 
means that the signal-to-noise ratio of the final vibration 
indication is high, and the digital filters transient 
response is fast so that it can track the fundamental 
vibration frequencies of each of the engine’s rotors 
during rapid accelerations. 

Digital data is input and output via an ARINC 429 
compatible serial digital databus. Analogue data is 


output as voltage or current for flight deck meter dis- 
play and flight recording systems. A variety of engine 
vibration data can be recorded in flight and stored in 
non-volatile memory for later use in determining engine 
health. This flight history is output over the ARINC 429 
bus. 

All Microtrac Il models provide in-flight phase angle 
data which can be used by maintenance personnel for 
engine trim balancing. The phase and vibration ampli- 
tude data can be stored in the unit or in separate data 
acquisition systems. The in-flight balancing measure- 
ment can be accomplished more accurately than on 
the ground and repeated ground run-ups are avoided, 
saving time and fuel. 

The system uses a generic approach to produce a 
standard hardware unit which will satisfy the specifi- 
cations for most engine/aircraft configurations. Soft- 
ware is then developed to satisfy the specific needs of 
each individual engine/aircraft configuration. This soft- 
ware is incorporated into a personality module which is 
fitted to the front of the Microtrac Il. 

The design utilises ASICs and digital processing cir- 
cuitry to reduce the number of components required 


and simplify the mechanical packaging. The easily 
accessible front panel connector provides ARINC 429, 
conditioned wideband velocity and tachometer out- 
puts, and analogue discrete inputs to control operation 
of the unit. The front panel LED display is used to dis- 
play generated BITE faults and stored flight history 
information. 


Specifications 

Dimensions: 93.2 x 193.5 x 320 mm 
Weight: 2.8 kg 

Reliability: 30,000 h MTBF 


Status 

Standard equipment on all models of Boeing aircraft 
and used on the McDonnell Douglas MD-11. Microtrac 
ll has also been selected as the EVM signal conditioner 
on the MD-90 and as the vibration monitor for the Tay 
engined Boeing 727. 


Contractor 
Endevco. 


Airborne Flight Information 
System 


Global Wulfsberg has expanded the capabilities of its 
GNS-1000 flight management system and GNS-500A 
Series 4 and Series 5 navigation systems into a full air- 
borne flight information system, with comprehensive 
facilities for flight plan creation before flight and amend- 
ment in flight. The Airborne Flight Information System 
(AFIS) is also available for Global Wulfsberg’s GNS-X 
flight management system. 


Before flight the pilot can access the Global Data 
Center via a computer, to obtain flight planning, wind 
and en route weather information. This information is 
recorded on a mini-computer disk, which is later loaded 
into the AFIS system via an onboard data transfer unit. 
During flight the comparison of planned and actual 
flight plan information can be viewed at any time on a 
control and display unit. 

During flight, the air-to-ground and ground-to-air data 
link can be used to obtain additional wind and weather 


information, send and receive flight related messages 
and update flight plans. 


Status 
Fully operational. 


Contractor 
Global Wulfsberg Systems Inc. 


AIC12 Air Inlet Control for the 
F-15 


The AlC12 system controls the F-15’s intake ramps to 
achieve subsonic flow to the engine via a normal shock- 
wave, minimising the energy loss due to the shock. The 
system also controls the bypass doors which allow the 


correct flow of air into the compressor at the right 
pressure. 

A single control unit measures free stream, intake 
static and total pressures, total air temperature and the 
aircraft's angle of attack. This data is used by the digital 
computer to calculate the optimum inlet throat area, 


and control signals are generated to drive the ramps 
and bypass doors via servo-actuators. A by-product of 
the calculation is the aircraft Mach number which is fed 
to the EEC-90 electronic supervisory control or 
EEC-106 digital electronic engine control depending on 
the engine model. 


Specifications 

Dimensions: 279 x 229 x 190 mm 
Weight: 7.3 kg 

Power: 90 W 


Status 
No longer in production. In service in the F-15. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


ASCT100 Air Supply Controller/ 
Test Unit 


The ASCT 100 Air Supply Controller/Test Unit (ASCTU) 
regulates bleed distribution by opening and closing 
bleed air valves. The unit also monitors bleed system 
components for proper operation. It has BIT capabil- 
ities and ARINC 429 serial datalinks. These links 
receive commands from the central maintenance com- 
puter and send maintenance data, fault messages and 
status information to the EFIS and EICAS interface unit. 

The ASCTU communicates with automatic test 
equipment via redundant RS-422 interfaces. It is also 
the electronics interface between the flight deck panel 
and the aircraft’s engine bleed system. 


Specifications 

Dimensions: 195 x 194 x 387.6 mm 

Weight: 9.03 kg 

Power supply: 4 supplies each 28 V DC, 20 A total 


Status 
In production for the Boeing 747-400. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


CPC22 Cabin Pressure Controller 


The CPC22 cabin pressure controller, and the earlier 
Model CPC21, utilise analogue circuitry to schedule air- 
craft cabin pressure. The pressure controller accepts 
voltages from the selector panel, aircraft power supply 
and actual pressure signals to generate a reference 
voltage which is compared to a signal voltage gener- 
ated as a function of actual sensed cabin pressure. The 
error resulting from this comparison is used to control 
the position of a single outflow valve gate to provide the 
selected cabin altitude at a predetermined cabin rate of 
change limit. When the selected cabin altitude is 
attained, this error is reduced to zero. 


Specifications 

Dimensions: 126 x 198 x 497 mm 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 


Status 
The CPC22 is used on the Boeing 727-200 and all 
current models of the Boeing 737 up to the 737-500. 


Contractor 
Hamilton Standard Division of UTC. 


UPDATED 


CPC32 Cabin Pressure Controller 


The CPC32 cabin pressure controller, and the earlier 
Model CPC31, utilise analogue circuitry to schedule air- 
craft cabin pressure. The pressure controller accepts 
voltages from the selector panel, aircraft power supply 
and actual pressure signals to generate a reference 
voltage which is compared to a signal voltage gener- 
ated as a function of actual sensed cabin pressure. The 
error resulting from this comparison is used to control 
the position of two outflow valve gates to provide the 
selected cabin rate and cabin altitude. When the selec- 
ted cabin altitude is attained, this error is reduced to 
zero. 
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The Hamilton Standard AIC12 air inlet contro! for the McDonnell Douglas F-15 fighter 


Specifications 

Dimensions: 126 x 194 x 497 mm 
Weight: 7.26 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 


Status 
The CPC32 is used on Boeing 747-100, -200 and -300 
aircraft. 


Contractor 
Hamilton Standard Division of UTC. 


CPC100 Cabin Pressure 
Controller 


The CPC100 Cabin Pressure Controller (CPC) software 
logic provides scheduling of the aircraft cabin pressure, 
utilising signals from the FMS and DADC. The system 
can still function automatically, even if there is total 
flight management computer functional loss,.by using 
an internal schedule. 

Each controller is housed in a standard ARINC 600 
rack-mounted 2 MCU size enclosure with forced air 
cooling. The controller utilises an 8097 processor 
which contains a built-in analogue to digital converter, a 
serial data port and discrete input ports. The cabin 
pressure sensor is a vibrating cylinder type. 

The controller also accepts up to seven standard 
ARINC 429 input buses and transmits on three ana- 
logue output buses. An electrically separate analogue 
section contains its own pressure sensor and provides 
a 0 to 10 V output signal to the EIU, indicating cabin 
pressure. 


Specifications 

Dimensions: 61.7 x 387.6 x 194.1 mm 
Weight: 1.77 kg 

Power supply: 28 VDC +2V,1A 


Status 
In production for the Boeing 747-400. 


Contractor 
Hamilton Standard Division of UTC. 


CTC111 Zone Temperature 
Controller 


The CTC111 zone temperature controller utilises ana- 
logue circuitry to monitor and control the temperature 
of a specific zone in the aircraft automatically. It pro- 
vides three outputs to open or close the zone trim valve 
actuator to increase or decrease the amount of trim air 
added to the conditioned air, provide an output to the 
pack temperature controller which establishes the tem- 
perature of the conditioned air, and monitor and pro- 
vide an overheat signal to close the zone trim valve 
actuator if the duct temperature exceeds a preset limit. 


Specifications 

Dimensions: 89 x 186 x 316 mm 

Weight: 2.72 kg 

Power supply: 115 V AC, 400 Hz, single phase 
28 V DC 


Status 
The CTC111 is used on the Boeing 747-100, -200 and 
-300. 


Contractor 
Hamilton Standard Division of UTC. 


CTC114 Pack Temperature 
Controller 


The CTC114 pack temperature controller for the Boe- 
ing 747-100, -200 and -300 is an analogue electronic 
unit that regulates the position of three motor-driven air 
conditioning pack valves. The position of these valves 
determines the amount of heat that is extracted from air 
flowing through the pack into a cold air manifold. These 
valves are the ram-air outlet door, the ram-air exit door 
and the turbine bypass butterfly valve. When maximum 
demands for either hot or cold air are placed on the 
pack, the controller provides signals to position the 
pack valves. 


Specifications 

Dimensions: 124.5 x 193.5 x 497 mm 

Weight: 5.84 kg 

Power supply: 115 V AC, 400 Hz, single phase 
28 V DC 


Status 
The pack temperature controller is used on Boeing 
747-100, -200 and -300 aircraft. 


Contractor 
Hamilton Standard Division of UTC. 


UPDATED 


CTC129 Pack Temperature 
Controller 


The CTC129 Pack Temperature Controller (PTC) is part 
of the environmental control system in the Boeing 747- 
400. The PTC communicates with the Zone Tempera- 
ture Controller (ZTC - see next item) and monitors sev- 
eral position and temperature sensors. It controls the 
ram-air flow and turbine bypass valves to maintain the 
base cabin temperature for the aircraft. 

The PTC is a microprocessor-based air temperature 
control unit. It maintains the pack discharge air tem- 
perature by manipulating the flow of air in the pack. The 
PTC controls the ram-air inlet and outlet doors and the 
turbine bypass and flow control valves and the recircu- 
lation fans. It sets these to optimise aircraft perform- 
ance depending on the flight mode. 

The PTC receives its target pack discharge tempera- 
ture from the ZTC on an ARINC 429 digital information 
transfer system communication line. It also has ARINC 
429 communications with the central maintenance 
computer and EICAS for BIT and status reports. 

The system monitors a number of discrete inputs 
which indicate temperatures, air flow, status of the ZTC 
and the flight mode. It analyses these and generates the 
motor drive signals which open and close the ram-air 
doors and turbine bypass valves. It also provides 
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control signals for the flow control valves and the 
recirculation fans. 


Specifications 

Dimensions: 260.9 x 194 x 387.6 mm 
Weight: 11.79 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 
5 A per phase 

28VDC,1A 


Status 
In production for the Boeing 747-400. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


CTC130 Zone Temperature 
Controller 


The CTC130 Zone Temperature Controller (ZTC) is part 
of the environmental control system in the Boeing 747- 
400. It sets the desired pack reference temperature for 
the Pack Temperature Controller (PTC - see previous 
item). This is the base temperature for the cabin. The 
ZTC regulates the trim air valves to raise the tempera- 
tures of the individual zones to their desired levels. 
These allow warm bleed air to enter the cabin zones. 
The ZTC is a microprocessor-based air temperature 
control unit. 

The ZTC sends the target pack discharge tempera- 
ture to the PTC on an ARINC 429 digital information 
transfer system communication line. It also has ARINC 
429 communications with the central maintenance 
computer and EICAS for BIT and status reports. 


Specifications 

Dimensions: 192 x 194 x 387.6 mm 
Weight: 7.26 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 
2 A per phase 

28 VDC, 0.5A 


Status 
In production for the Boeing 747-400. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


EC300/200TC-1 Cabin 
Temperature Controller 


The EC300/200TC-1 Cabin Temperature Controller 
(CTC) is part of the Boeing 777 Cabin Air Conditioning 
and Temperature Control System (CACTCS). The CTC 
is a dual-channel, microprocessor-based electronic 
controller which supervises an air conditioning pack 
and controls temperature of up to eight cabin zones 
based on inputs from a range of temperature and press- 
ure sensors, as well as digital aircraft data through 
ARINC 629 interfaces. Direct current torque motors are 
commanded to regulate airflow through the cooling 
pack and the warm bleed-air supply to the zone trim 
system. Alternating current motors actuate ram-air 
doors and turbine bypass valves to control pack tem- 
perature. Alternating current motors also drive zone 
trim valves to regulate cabin zones to their reference 
temperature. The CTC issues commands via the 
ARINC 629 bus to the Electrical Load Management 
System (ELMS) which drives the recirculation fans, 
economy cooling valve and air cleaner shut-off valve. 

The Boeing 777 CACTCS uses dual CTCs to control 
two air conditioning packs and up to 16 cabin zones. An 
ARINC 629 bus is used to exchange information 
between the controllers. 

Extensive BIT logic is executed by the CTC. Each 
controller is able to monitor external system LRU and 
Shop Replaceable Unit faults. BIT status and system 
operating conditions are broadcast on the ARINC 629 
databus to the Aircraft Information Management 
System (AIMS) and other ARINC 629 bus users. 


Specifications 
Dimensions: 256.3 x 393.7 x 194 mm 
Weight: 9.75 kg 
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Power supply: 115 V AC, 400 Hz 
28 V DC 


Status 
In production for the Boeing 777. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


EDM110 and EDM112 PMUX 
Propulsion Multiplexers 


The propulsion multiplexer collects analogue data from 
the engine and electronic engine control, converts it to 
digital format, samples it and changes it into a mul- 
tiplexed datastream. The data is then transmitted on an 
ARINC 429 datalink to an aircraft integrated data sys- 
tem for recording or analysis of engine performance. 

Data accepted by the propulsion multiplexer 
includes engine pressures, temperatures, fuel flow, fan 
speed, bleed position, engine identification and the 
position of variable geometry features such as intake 
guide vanes and active clearance controls. 

The self-test capability encompasses the micropro- 
cessor, ARINC 429 input/output, A/D converters, 
AC/DC power supplies, multiplexer drift and individual 
input parameter range checks. 


Specifications 

Dimensions: 406 x 356 x 102 mm 
Weight: 8.1 kg 

Power: 24 W 


Status 

In production. Hamilton Standard supplies propulsion 
multiplexers for the Pratt & Whitney JT9D-7R4 
(EDM110) and General Electric CF6-80 (EDM112) big 
turbofan engines. The applications for these are the 
Boeing 747 and 767, and the Airbus A310 and A300- 
600 aircraft. 


Contractor 
Hamilton Standard Division of UTC. 


EEC90 Engine Supervisory 
Control 


The EEC90 was designed for the Pratt & Whitney F100 
augmented turbofan engine which powers the F-15 
Eagle and the Lockheed F-16. Production began in 
1972. Flexibility, accuracy and growth potential are 
cited by Hamilton Standard as advantages over earlier 
analogue systems. 

The EEC90 uses a general purpose digital processor 
to compare the aircraft and engine performances with 
stored data which gives the desired performance under 
the relevant operating conditions. The system then 
drives the engine’s hydromechanical fuel control and 
changes engine geometry schedules, such as exhaust 
nozzle position, to achieve the desired performance. 
The EEC90 is mounted on the engine and is protected 
against adverse temperature, pressure and vibrations. 
Its function is essentially one of fine-tuning engine 
performance. 


Specifications 

Dimensions: 437 x 295 x 157 mm 
Weight: 11.1 kg 

Power: 160 W 


Status 
In service on the McDonnell 
Lockheed F-16. 


Douglas F-15 and 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


EEC103 Engine Supervisory 
Control 
Pratt & Whitney’s JT9D-7R4 commercial turbofan 


engine comes with a Hamilton Standard EEC103 super- 
visory control, so the digital unit is to be found on the 


Hamilton Standard’s EEC103 supervisory control 
is in service on Pratt & Whitney JT9D-7R4 powered 
Airbus A310s 


Boeing 767 and Airbus Industrie A310 and A300-600 
airliners. It is similar in function to the EEC90 but has a 
smaller volume and its function is mainly to control fuel; 
there are few, if any, variable geometry control features. 
Built-in test equipment is incorporated and fault infor- 
mation is passed into the ARINC 429 databus to assist 
fault diagnosis. 


Specifications 

Dimensions: 375 x 353 x 95 mm 
Weight: 9.5 kg 

Power: 50 W 


Status 
In production for Pratt & Whitney JT9D-7R4 turbofan 
engines. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


EEC104 Full Authority Engine 
Control for the Boeing 757 


The dual-redundant EEC104 control system is prod- 
uced for Pratt & Whitney’s PW2037 turbofan, which is 
optional on some versions of the Boeing 757. Itis based 
on EEC103 technology. 

This system applies full electronics technology (with- 
out mechanical reversion) with signals derived from an 
engine-mounted digital control system that employs 
advanced gate arrays, semiconductors and environ- 
mental packaging as protection against extreme tem- 
perature variations, vibration and degradation by fuel, 
hydraulic fluid and engine oil. It is intended to provide 
specific engine pressure ratios at predetermined power 
lever positions, ranging from take-off through inter- 
mediate thrust, derated power to reverse limit. The digi- 
tal control eliminates the power overshoots common to 
conventional equipment which result in a shortening of 
engine life. 

The full authority engine control allows ‘set and for- 
get’ operation, since the throttle setting is a reflection of 
a thrust demand. The EEC-104 automatically trims fuel 
flow to the engine so no throttle ‘tweaking’ is needed. 
As well as controlling fuel flow the dual-channel unit 
takes care of engine starting, variable stator positioning 
and active clearance control. A constant speed idle 
function is provided and the system controls engine 
acceleration and deceleration. Protection against over- 
heating and overspeeding is provided. The result is 
simpler operation, more consistent and accurate 
thrust settings and improved engine life. 


Specifications 

Dimensions: 127 x 343 x 488 mm 
Weight: 16.8 kg 

Power: 50 W 


Status 
In production for Pratt & Whitney PW2037 turbofan 
engines. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


EEC106 Digital Electronic Engine 
Control 
The EEC106 Digital Electronic Engine Control (DEEC) 


has replaced Hamilton Standard’s EEC-90 supervisory 
control on production versions of the Pratt & Whitney 


F100-PW220 and 229 engine which powers the McDon- 
nell Douglas F-15 Eagle and Lockheed F-16 Falcon. The 
DEEC is a full authority engine control which also per- 
forms fault detection and flagging. Basic control par- 
ameters for today’s fighter engines are engine pressure 
ratio and total air flow. The DEEC measures these criti- 
cal parameters directly with great accuracy and respon- 
siveness, achieving consistent engine performance 
(thrust and stability margin at all operating conditions). 
The control system continuously accommodates 
changes in engine environment through self-trimming. 


Specifications 

Dimensions: 483 x 356 x 127 mm 
Weight: 12.27 kg 

Power: 90 W 


Status 
In production for Pratt & Whitney F100-PW220 and 
F100-PW229 engines. 


Contractor 
Hamilton Standard Division of UTC. 


EEC118 Multiple Application 
Control System 


Hamilton Standard has drawn on its long experience in 
engine control to produce a standard electronic engine 
control which is suitable for turboprop and turboshaft 
engines producing up to 5000 shaft hp (3700 kW) and 
turbofans rated at up to 5000 Ib (22.2 kN). The EEC118 
Multiple Application Control System (MACS) is an inte- 
grated electronic and hydromechanical unit designed 
to reduce operating cost and increase engine perform- 
ance and life. 

For the turbofan, MACS provides automatic thrust 
ratings, climb without throttle movement, engine 
synchronisation and overspeeding protection. Turbo- 
props also have torque limit display, propeller speed 
control and automatic trim. The EEC118 offers fast 
response power turbine governing, torque sharing and 
limitation and temperature limitation. 


Specifications 

Dimensions: 191 x 191 x 53 mm 
Weight: 2 kg 

Power: 11 W 


Status 
In production. The system has been chosen for the 
Pratt & Whitney Canada JT15D for the Beech Jet, SIAI- 
Marchetti S.211 and US Navy Cessna Citation Il. It has 
also been chosen for the JT15D-5B for use in the US Air 
Force Tanker Transport Training System (TTTS) and is 
a contender in the JPATS competition on the JT15D-5C 
engine on the Grumman/Agusta S.21 1A fighter/trainer. 
PW100 Series turboprop applications are the de 
Havilland Canada Dash 8 Series 100, Embraer 
EMB-120 Brasilia, Aerospatiale/Alenia ATR 42 and the 
Dornier 328. Turboshaft applications include the Rolls- 
Royce Gem for the Westland 30 and Lynx and Agusta 
A 129 helicopters. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


EEC131 Engine Control for the 
PW4000 Turbofan Engine 


The EEC131 answers the need for a full authority, dual- 
channel, digital electronic control of reduced size, 
weight and cost for use on large engines, such as the 
PW4000 turbofan engine. 

The EEC131 receives data from engine and airframe 
sensors and provides the full range of control of fuel 
flow, stator valve angle, compressor bleed position, tur- 
bine case cooling and air/oil cooler valve. The control 
also provides an autostart feature and engine over- 
speed protection. Engine operating data is made avail- 
able to airframe equipment for display to the flight crew 
and/or maintenance personnel. Engine data is 
obtained from dedicated sensors and is used to pro- 
vide thrust control, engine limit protection, transient 
control operation, engine fuel and temperature 
management and thrust reverser control and interlock. 
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Specifications 

Dimensions: 109 x 437 x 340 mm 
Weight: 12.7 kg 

Power: 40 W 


Status 
In production for Pratt & Whitney PW4000 turbofan 
engines. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


EEC132 Multiple Application 
Control 


Hamilton Standard has updated the EEC118 standard 
electronic engine control (see earlier item) to produce a 
new-generation multiple application control for small 
turboprop and turboshaft engines. The EEC132 control 
provides the same basic functions as the EEC118, with 
the addition of ARINC 429 transmit and receive cap- 
abilities, integrated torque sensing and _ indication, 
RS-422 communication capability and increased 
memory and processor capability. 

Turboshaft applications have independent rotor 
overspeed protection and dual-channel capability. Tur- 
boprop applications have an auto-feather function 
which feathers the propeller in case of an engine failure. 


Specifications 

Dimensions: 307 x 227 x 59 mm 
Weight: 3.7 kg 

Power: 13 W 


Status - 

In production. The system has been chosen for the 
Pratt & Whitney Canada PT6B-36 turboshaft for use on 
the Sikorsky S-76B helicopter and the PW124 Series 
turboprop for the Fokker 50, British Aerospace ATP, de 
Havilland Dash 8 Series 300, Aerospatiale/Alenia ATR 
72 and the Canadair C-215T. 


Contractor 
Hamilton Standard Division of UTC. 
VERIFIED 


EEC150 Full Authority Engine 
Control 


IAE’s V2500 engine comes equipped with Hamilton 
Standard’s dual-channel, digital EEC150 control. This 
unit provides the full range control of fuel flow, stator 
valve angle, thrust reverser, bleeds and cooling valves. 
The control also provides an autostart feature and 
engine overspeed protection. 

Integral to the control are four pneumatic pressure 
sensors for engine control whose signals are used to 
measure engine burner, exhaust gas, engine inlet and 
nacelle ambient pressures. Fan discharge and Low- 
Pressure (LP) compressor discharge pressure sensors 
are provided for condition monitoring only. Engine op- 
erating data is made available to airframe equipment 
for display to the flight crew and/or maintenance per- 
sonnel. A comprehensive self-test routine is resident in 
hardware and software routines. 


Specifications 

Dimensions: 124 x 409 x 495 mm 
Weight: 16.4 kg 

Power: 38 W 


Status 
In production for the IAE V2500 engine. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


EEC153 APU Control for the 
PW901A 
The EEC153 Auxiliary Power Unit (APU) controller is 


produced for use with the PW901A APU on the Boeing 
747-400. It provides unattended automatic operation of 
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the PW901A APU including start and stop sequencing, 
speed governing, speed and temperature limiting, inde- 
pendent overspeed protection and inlet guide vane and 
load compressor diverter valve control. The controller 
also provides control and instrumentation interface 
with airframe, shutdown with system fault and mainten- 
ance information. 

All significant operating parameters monitored by 
the controller are transmitted to airframe equipment via 
an ARINC 429 serial data interface for display to the 
flight crew. The APU controller incorporates BIT, exe- 
cuting its own self-health checks and monitoring 
engine parameters for fault detection, isolation and 
accommodation. Information on a failed parameter and 
additional operational mode data pertaining to the fail- 
ure is stored in EEPROM and is available to the central 
maintenance computer via an ARINC 429 communi- 
cation link. 


Specifications 

Dimensions: 297.2 x 157.5 x 195.6 mm 
Weight: 4.4 kg 

Power: 60 W 


Status 
In production for the Boeing 747-400. 


Contractor 
Hamilton Standard Division of UTC. 
VERIFIED 


EEC160 Electronic Control for the 
PW545 Engine 


The EEC160 electronic engine control is being devel- 
oped for the PW545 engine for the Cessna Excel 
aircraft. 

The EEC160 is a single channel digital control with a 
full authority hydromechanical back-up. It receives data 
from the airframe, engine sensors and the remote 
engine. The control provides N-dot acceleration sched- 
uling, speed governing, engine synchronising, engine 
limit protections, handling bleed control and automatic 
thrust control and compensation over the full range of 
the engine operating envelope. 


Specifications 

Dimensions: 348 x 256.5 x 38.1 mm 
Weight: 2.72 kg 

Power: 22 W 


Status 
In development for the PW545 engine for the Cessna 
Excel. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


EEC206 Electronic Engine Control 
for the PW206 Engine 


The EEC206 electronic engine control has been 
designed for the PW206A turboshaft engine, for appli- 
cations on the MD 900 and MBB-108 helicopters. 

The EEC206 is a single-channel FADEC system with 
a hydromechanical back-up which receives data from 
the engine and airframe sensors. The control provides 
isochronous rotor governing, isochronous N-dot con- 
trol, automatic torque matching, handling bleed con- 
trol, auto-rotation detection and recover and 
independent overspeed protection. Additionally, the 
EEC206 provides for both dual- and single-engine 
operation. 


Specifications 

Dimensions: 309.9 x 233.7 x 71.1 mm 
Weight: 16.8 kg 

Power: 21.9 W 


Status 
In production for the PW206 engine. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 
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Engine Data Interface Unit 


The Engine Data Interface Unit (EDIU) provides the con- 
nection and translation for all digital communications 
between the electronic engine controls and all other 
avionic systems on the Boeing 777. The EDIU is a three- 
microprocessor, six-channel data system which trans- 
lates ARINC 429 information from the EEC into ARINC 
629 information for the rest of the aircraft in both direc- 
tions. In addition to its data translation function, the 
EDIU also calculates and validates engine thrust and 
provides this information via ARINC 629 to the flight 
control systems to allow automatic thrust asymmetry 
compensation. 

Extensive BIT logic is executed by the EDIU. BIT sta- 
tus and system operating conditions are broadcast on 
the ARINC 629 databus to the Aircraft Information Man- 
agement System (AIMS) and other ARINC 629 bus 
users. 


Specifications 

Dimensions: 128.3 x 393.7 x 194 mm 
Weight: 6.8 kg 

Power supply: 28 V DC 


Status 
In production for the Boeing 777. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


EPR102 Engine Pressure Ratio 
Transmitter 


The EPR102 solid-state integrated exhaust pressure 
ratio transmitter has been chosen for the RB.211-535 
turbofan engine that powers some versions of the Boe- 
ing 757 airliner. The EPR102 calculates engine intake 
pressure for the engine control system and engine 
pressure ratio for the cockpit indicator. Vibrating cylin- 
der pressure transducers convert the frequency of 
vibration to a digital pressure reading according to cali- 
bration equations stored in programmable read-only 
memories. Effects on the calibration are taken into 
account using built-in temperature measurements. 

An Intel 8085 microprocessor calculates the engine 
pressure ratio from these values and converts it, 
together with the intake pressure, into ARINC 429 data- 
bus format for transmission around the aircraft. The 
software, contained in programmable read-only mem- 
ories, is trimmed to individual engine characteristics by 
a five-bit code. 


Specifications 

Dimensions: 96 x 216 x 231 mm 
Weight: 2.54 kg 

Power: 11 W 


Status 
In production for the Rolls-Royce RB211-535 turbofan 
engine. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


FCC100 Automatic Flight Control 
System 


The FCC100 system was designed specifically for the 
US Army Sikorsky UH-60 Black Hawk helicopter. It 
meets requirements calling for quick and easy field 
maintenance and repair and is claimed to have been 
the first application of a dual-digital processor-based 
stability augmentation system for a production helicop- 
ter. Features include three-axis stability augmentation 
with turn co-ordination, pitch, roll and yaw attitude and 
altitude/airspeed hold modes. 


Specifications 

Dimensions: 356 x 305 x 217 mm 
Weight: 8 kg 

Power: 75 W 


FLIGHT MANAGEMENT AND CONTROL/USA 


The engine data interface unit for the Boeing 777 


Status 
In production for the Sikorsky UH-60 Black Hawk 
helicopter. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


FCC105 Automatic Flight Control 
System 


The FCC105 automatic flight control system intro- 
duced modern digital technology features in Sikorsky 
HH-60, CH-53E, SH-60 and MH-53E helicopters. It is a 
dual-redundant system which provides three-axis stab- 
ility augmentation, turn co-ordination and hands-off 
flight. It can also include a stick-force feel system and 
has four degrees of freedom facilities and hover aug- 
mentation. The most recent version, on the Sikorsky 
MH-53E helicopter, includes MIL-STD-1553B digital 
data interfaces. A non-redundant derivative is utilised 
on the SH-60B. A further derivative of this, with the 
nomenclature ‘general computer’, has been developed 
for use on H-60 helicopters other than the SH-60B. 

The baseline 53E computer used in the Sikorsky 
SH-60B includes automatic approach to hover, three- 
axis Doppler and radio altitude coupling, with provision 
for tactical navigation computer coupling. 


Specifications 

Dimensions: 190 x 432 x 266 mm 
Weight: 11.5-13.5 kg 

Power: up to 83 W 


1994 


Status 
In production for Sikorsky CH-53E, MH-53E, HH-60 and 
SH-60 helicopters. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


FCC110-1 Stabilator Control for 
the AH-64 Apache 


The FCC110-1 stabilator control unit positions the stabi- 
lator on the AH-64 Apache as a function of two air- 
speeds, collective stick position and pitch rate gyro 
inputs. Its function is to provide proper pitch and pitch 
rate automatically in flight. The two units in each aircraft 
provide the current to drive the actuator motors directly 
and monitor both feedback positions, to prevent pitch 
rates that would be unsafe during aircraft flight. 


Specifications 

Dimensions: 177 x 256 x 201 mm 
Weight: 3.5 kg 

Power: 25 W 


Status 
In production for the McDonnell Douglas AH-64A 
Apache. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


Flight Management System 


The flight management system provides navigation 
control by interfacing with the aircraft’s navigation com- 
puter and position sensing equipment and can handle 
INS and DME information for optimum updating. 
En route waypoints are stored in the flight management 
system computer via a control/display unit and the sys- 
tem automatically steers the aircraft from one waypoint 
to the next by providing the appropriate commands to 
the navigation computer and thence to the autopilot. 
This method achieves completely automated three- 
dimensional flight from shortly after take-off through to 
the destination terminal area. 

The system interfaces with all major aircraft compo- 
nents including engines, navigation sensors, autopilot, 
autothrottle, air data computer and designated flight 
instruments. 

The PMS 500 performance management system has 
been designed for the Lockheed L-1011 TriStar to pro- 
vide outputs for driving the autothrottle system and 
pitch computers to maintain the best vertical profile. In 
this system there are no navigation inputs. The 
PMS 500 automatically controls engine exhaust press- 
ure ratio, altitude and airspeed via the autothrottle and 
pitch interfaces to match commanded values. The 
equipment guides the aircraft in the vertical plane from 
take-off, in the climb, during cruise and descent. 


Specifications 

Dimensions: 

(computer unit) 1 ATR long 
(control/display unit) 114 x 146 x 229 mm 
Weight: 

(computer unit) 20.4 kg 

(control/display unit) 3.86 kg 

Power: 

(computer unit) 400 W 

(control/display unit) 45 W 


Status 
No longer in production. In service in the Lockheed 
L-1011-500 under the designation PMS 500. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


Pilot’s Performance System 


The basic element of the 500 Series family is the pilot’s 
performance system, which comprises a control and 
display unit and avionics bay-mounted computer unit. 


USA/FLIGHT MANAGEMENT AND CONTROL 


As in other systems, initial preflight data is entered via 
the control and display unit. After selection of the 
appropriate flight mode, for example, climb, cruise or 
descent, the computer calculates the altitude, airspeed 
and engine thrust to provide optimum fuel savings 
based on variables such as ambient temperature, air- 
craft gross weight, windspeed and direction and 
remaining distance to go. These performance par- 
ameters are then displayed continuously on the control 
and display unit and the aircraft is flown to match them. 


Specifications 

Dimensions: 

(computer unit) 1 ATR long 
(control/display unit) 114 x 146 x 229 mm 
Weight: 

(computer unit) 16.8 kg 

(control/display unit) 3.9 kg 

Power: 

(computer unit) 275 W 

(control/display unit) 45 W 


Status 

Under development for the Boeing 747, although the 
principal market segment is considered to be all large 
transport aircraft and helicopters. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


PSC100/101/102 Solid-State 
Propeller Synchrophasers 


The first type of propeller synchrophaser built by Hamil- 
ton Standard employed thermionic tube technology 
and is still used aboard the Lockheed C-130 Hercules, 
P-3 Orion and CP-140 Aurora aircraft. The unit 
synchronises all four engines at 100 per cent rom and 
controls the propeller phase to minimise sound level. 

The solid-state synchrophasers which have super- 
seded them have the benefits of later technology: less 
weight, volume, power consumption, crew-workload 
and greater reliability. Aircraft noise levels are also 
lower because the phasing is controlled more accu- 
rately. As well as performing the functions of the earlier 
synchrophasers, the solid-state device also provides 
dynamic speed control for power changes and aircraft 
manoeuvres, again reducing noise. 


Specifications 
Weight: 4.5 kg 
Power: 42 W 
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The Hamilton Standard PSC101 synchrophaser 
synchronises propeller phasing on the Lockheed 
C-130 Hercules 


Status 

In production. The solid-state PSC100 is in production 
for the Northrop Grumman E-2 Hawkeye aircraft and 
C-2 Greyhound, while the PSC101 is built for the civil 
and military Hercules. The PSC102 is used on the 
Convair CV-580 with Hamilton Standard propellers. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


PSC103 digital propeller 
synchrophaser 


Hamilton Standard has developed the PSC103 digital 
propeller synchrophaser for the next generation of 
commuter airliners. It controls the slave propeller to 
match the speed of the master propeller and adjusts 
the slave speed to maintain the selected phase relation- 
ship between the two propellers. The digital unit is also 
considerably smaller and lighter and consumes less 
than half the power of earlier units. 


Status 

In production. The PSC103 has been selected for the 
de Havilland Canada Dash 8 and Embraer EMB-120 
Brasilia, Aerospatiale/Alenia ATR 42 and ATR 72, 
CASA/IPTN CN-235 and British Aerospace ATP. 


Contractor 
Hamilton Standard Division of UTC. 


VERIFIED 


Flight Management Systems 


Flight Management Systems (FMSs) provide real-time, 
full flight regime navigation, guidance and performance 
management. Lateral, vertical and speed coupling to 
autoflight systems reduces crew workload, while pro- 
viding enhanced safety and fuel efficiency. Primary 
crew interface to the Flight Management Computer 
(FMC) is through the Control Display Unit (CDU) or Mul- 
tifunction CDU (MCDU). The FMC also provides key 
navigation and guidance data to the Electronic Flight 
Instrument System (EFIS) for crew situational 
awareness. 

The FMS receives a number of sensor inputs such as 
from air data computers, inertial reference systems/ 
inertial navigation systems, GPS, DME and ILS. Using a 
loadable navigation database, the FMS can fly pre- 
planned routes or allow the crew to access stored air- 
port, navaid and waypoint data. The database also 
contains Standard Instrument Departures (SIDs) and 
Standard Terminal Arrival Routes (STARs) compatible 
with published procedures and charts. New FMS- 
based procedures are being defined to allow for more 
efficient arrivals and to avoid noise sensitive areas. 
Navigation database sizes range from 400 kbytes to 
4 Mbytes. Newer systems will support growth to 
16 Mbytes. 

Many of the FMS have two-way digital communi- 
cations capability over the ACARS network to provide 
uplink and downlink of winds, flight plans, position and 
performance data. Introduced on the Boeing 747-400 
(FANS 1 package), the FMS will also interface to Air 


Traffic Control (ATC) to allow direct pilot-controller 
datalink clearance delivery and request. Using Auto- 
matic Dependent Surveillance (ADS) over Satcom, ATC 
centres will continue to track aircraft outside radar 
coverage. These features, compliant with the ICAO 
Future Air Navigation System (FANS) for improved air- 
space management, will provide significant reductions 
in fuel burn and time savings through improved 
operational procedures. 

Current systems use Honeywell-designed SDP-175/ 
185 CMOS processors. Due to the tremendous growth 
in functionality, many of the systems have dual SDP-185 
processor designs. New systems will use high-speed 
RISC processors and advanced partitioning 
architectures. 

On the Boeing 777, the FMS functions described 
above are hosted on the Aircraft Information Manage- 
ment System (AIMS) cabinet. On the Airbus A320, 
A330 and A340 family of aircraft, the FMS is hosted 
within the flight guidance computer. All other systems 
are 8 MCU LRUs. 


Specifications 

Dimensions: 8 MCU 

Weight: 12.73 kg (varies with aircraft) 
Power: 145 W (varies with aircraft) 


Status 

The Honeywell FMS is standard on the Boeing 747-400, 
757, 767 and 777; the Airbus A300-600, A310, A320, 
A330 and A340; the McDonnell Douglas MD-11, 
MD-87/88 and MD-90, and the Fokker 100/70. In 


addition, British Airways has retrofitted dual FMS on the 
747-100/200 fleet and SAS has retrofitted it on the 
MD-80 series aircraft. 


Contractor 
Honeywell Inc Air Transport Systems. 


SFS-980 Digital Flight Guidance 
System for the MD-80 


Used exclusively on the McDonnell Douglas MD-80, the 
SFS-980 is an automatic flight guidance system based 
on relatively few LRUs, especially in respect of the 
range of functions performed. In addition to a compre- 
hensive selection of conventional autopilot/flight direc- 
tor operating modes, the system is FAA cleared for 
Category IIIA automatic landings of 50 ft decision 
height and 700 ft runway visual range and has a full- 
time autothrottle. The large-scale use of digital comput- 
ing has led to the installation of a comprehensive 
built-in self-monitoring and maintenance diagnosis 
capability. Major LRUs and functions are: 

Digital Flight Guidance Computer (DFGC) There 
are two identical 1 ATR long (13.15 kg) DFGC units indi- 
vidually capable of handling all system functions includ- 
ing fail-passive automatic landing. Within each unit 
analogue/digital conversions take place and the com- 
plete system occupies 31 boards against a maximum 
capacity of 51. Each digital processor has 30 k words of 
read-only memory and 4k words of random access 
memory. In addition to all autopilot/flight director 
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FLIGHT MANAGEMENT AND CONTROL/USA 


This McDonnell Douglas MD-83 has the Honeywell SFS-980 flight guidance system 


processing, each unit also generates thrust rating 
indication signals, plus maintenance data storage and 
status test panel data. The aircraft can have a head-up 
display for take-off and go-around data presentation 
and guidance signals for this unit are also generated in 
each DFGC. 

Flight Guidance Control Panel (FGCP) This unit fits 
in the centre glareshield and contains mode selection 
and control functions for full-time autothrottle, both 
flight directors, the autopilot and altitude alerting. Pilots 
may select which DFGC controls all functions. Auto- 
throttle speed/Mach number, selected heading, verti- 
cal speed and selected altitude readouts are shown on 
seven-segment incandescent lamps which may be 
dimmed by a control knob on the bottom of the panel. 
The speed/Mach number knob is a three-position con- 
trol, while the heading selection is one of two concen- 
tric knobs. The outer knob provides selection of 
maximum bank angle for all autopilot/flight director 
lateral modes except Loc. The inner knob is a four- 
position device providing heading and autopilot/flight 
director heading mode selection. The three-position Alt 
knob provides altitude selection and autopilot/flight 
director altitude preselect mode arming. 

VHF/nav control panels Two panels on either side of 
the FGCP allow selection of VORTac station frequen- 
cies and courses. Displays are incandescent lamp 
readouts. 

Flight Mode Annunciator (FMA) One FMA on each 
pilot’s panel provides instrument failure warning for 
ILS, attitude, heading, automatic landing, auto-trim or 
instrument monitor functions. These indicate which 
autopilot or flight director system is engaged and warn 
of autothrottle or autopilot disconnects. The units also 
annunciate which autothrottle, flight director and/or 
autopilot modes are armed and in which mode the 
system is currently controlling. 

Autopilot duplex servo drive Three duplex servos 
drive the ailerons, elevators and rudder. The duplex 
servo functions only during ILS, land or go-around 
mode. A linear actuator provides normal yaw damping 
functions in other flight regimes. 

Each servo has two separate DC electric motors 

whose outputs are summed in a differential gear train 
with a single output. Each servo sends position and rate 
feedback signals to the DFGC, where servo models 
monitor actual servo operation. The duplex servo 
design provides fail-passive protection against hard 
over manoeuvres. A fault in one servo channel is can- 
celled by the mechanical velocity summing conducted 
in the dual-servo differential. 
Autothrottle/speed control system Conducted in 
the DFGC, this function provides fast/slow attitude 
director indicator commands throughout the entire 
flight regime. During take-off and go-around it provides 
pitch guidance for the flight director, autopilot and 
optional head-up display. The speed control system 
provides a speed margin above stall (alpha speed) for 
all autothrottle modes, in addition to the autopilot stall 
protection feature. 

The autothrottle system automatically prevents 
excursions beyond maximum operating airspeed 
and Mach values, slat and flap placard speeds and 
engine EPR limits. It also keeps the aircraft at or above 
alpha speed for prevailing flap/slat position and angle 
of attack, using limit data stored in the DFGC solid-state 
memory. 

Automatic reserve thrust enhances safety, oper- 
ational economy and noise reduction. In the event of an 
engine failure, as indicated by a difference of more than 
30 per cent between engine N, (fan) speeds simul- 
taneously with slats extended indication, the good 
engine thrust is automatically boosted by about four 
per cent. Automatic reserve thrust also allows use of 


less than maximum certified thrust for take-offs and go- 
arounds without corresponding reduction in gross 
take-off weight, with benefit to fuel and maintenance 
costs. 

Windshear computer In 1986 work began on the 
design, development and manufacture of a windshear 
computer system to interface with the flight guidance 
system. Initial production units were delivered for use 
on Delta Air Lines MD-88 aircraft in 1988. 


Status 
In service in McDonnell Douglas MD-80 Series aircraft. 


Contractor 
Honeywell Inc Air Transport Systems. 


SP-150 Automatic Flight Control 
System for the 727 


The SP-150 automatic flight control system embodies 
an automatic landing function and is used extensively in 
Boeing 727 airliners. It superseded the earlier SP-50 
automatic landing system and employs more solid- 
state components for rate sensing and integration. The 
system has a dual-channel configuration which meets 
FAA Category IIIA requirements of 50 ft decision height 
and 700 ft runway visual range. 

A wide range of stabilisation, attitude hold and exter- 
nal sensor steering modes is available in the basic auto- 
pilot. Additionally there is provision for area navigation 
steering and for a radio altimeter input, so control law 
gains can be varied during the approach. Fail- 
operational performance is assured by the dual- 
computer configuration and a dual-channel yaw 
damper is also part of the overall flight control system. 

Computational equipment used in the system 
includes two % ATR pitch computers, two % ATR yaw 
damper couplers and a single % ATR roll control 
computer. 


Status 
In service in the Boeing 727. 


Contractor 
Honeywell Inc Air Transport Systems. 


SP-177 Automatic Flight Control 
System for the 737 


The SP-177 is an integrated digital/analogue automatic 
flight control system for the Boeing 737 twinjet airliner 
providing Category IIIA automatic landing capability. 
Main elements of each installation are two flight control 
computers and a_ glareshield-mounted controller. 
These are associated with an AD-300C ADI and an 
RD-800J HS! for each pilot. The system can be inte- 
grated with a performance management system and 
autothrottle. 

Each computer performs pitch and roll computation 
for autopilot and flight director functions. The system 
has been configured so that pilot involvement is mini- 
mised and to ensure the flexibility of the system is avail- 
able with simple and logical crew control operations. 
The pitch axis uses pitch attitude and rate, altitude rate, 
vertical acceleration and longitudinal acceleration for 
stabilisation. Vertical acceleration is blended with the 
altitude rate signal from the air data system to provide 
filtered altitude rate for altitude acquisition, altitude 
hold, vertical speed and glide slope control. Radio 
altitude and radio altitude rate are used to command 
automatic landing flare. Additionally, there is a flight 
director take-off mode which, based on flap setting and 


an angle of attack submode, keeps speed above the 
stall. 

The design aims to provide high maintainability and 
reliability, has built-in self-test features and incorporates 
the minimum number of LRUs. Operation of the built-in 
test facilities can be selected from the flight deck and 
provides a readout on a performance data computer 
system display. 


Specifications 

Dimensions: 

(flight control computer x 2) 1 ATR long 
(mode control panel) 440 x 74 x 348 mm 
System weight: 38 kg 

Digital interfaces: ARINC 429 

Power: 160 W 


Status 
In service. The SP-177 system is installed in Boeing 
737-200s. 


Contractor 
Honeywell Inc Air Transport Systems. 


UPDATED 


SP-300 Digital Automatic Flight 
Control System for the 737-300 


The SP-300 is essentially an all-digital version of the 
hybrid analogue/digital SP-177 automatic flight control 
system designed for earlier versions of the Boeing 737- 
200 (see previous entry). The previous system 
employed analogue circuitry to compute the safety criti- 
cal Cat. II[A automatic landing functions and digital cir- 
cuits for en route flight control. The configuration of the 
SP-300 meets the requirements for fail-passive Cat. IIIA 
automatic landing and independent computation for 
Cat. II flight director approach. To meet the safety cri- 
teria for approach and landing, the system has a dual/ 
dual configuration; each of the two control channels 
having two different processors with different software. 
In this way the possibility of common mode failures and 
software errors is reduced to a very low level. 

The mode control panel on the glareshield provides 
centralised control for all autopilot, flight director and 
autothrottle functions. 


Status 
In service in the Boeing 737-300. 


Contractor 
Honeywell Inc Air Transport Systems. 


UPDATED 


SPZ-1 Autopilot/Flight Director 
for the 747-100/200/300 


The SPZ-1 system, with minor changes, is fitted to 100, 
200 and 300 versions of the Boeing 747 airliner. It com- 
prises the pitch and roll functions and associated elec- 
tromechanical ADI and HSI flight directors. Boeing is 
the design authority, Honeywell making the equipment 
to Boeing’s specifications and drawings. The current 
SPZ-1 is a three-channel system, pitch and roll compu- 
tations being accommodated in three separate boxes. 
The two sets of flight director instruments are normally 
driven by different computers but can be switched as 
necessary in the event of a failure. Each of the three 
channels has its own set of attitude, air data and other 
sensors and the entire system is designated as fail- 
operational (defined as the situation whereby no single 
failure will cause the performance of the system to fall 
below the limits required by the autoland manoeuvre). 

Three SPZ-1 configurations have been developed. 
As originally planned, the system incorporated two 
channels in pitch and roll and was designated as a fail- 
passive (no single failure will cause a hardover control 
demand) Cat. Il system. The two channels are com- 
pared one with another by means of a single box Moni- 
tor and Logic Unit (MLU). This system also incorporates 
a one-box automatic stabiliser trim. From this was 
developed the basic three-channel fail-operational sys- 
tem, and with it the 747 became the first US transport 
aircraft to be certified for Cat. IIIA autoland. The up- 
grading was accomplished partly by adding the third 
autopilot, partly by changes in the mode select panel 


and by the addition of three Landing Control Logic 
Units (LCLUs) which replace the MLU. In 1976, the 
autoland capability was extended to include automatic 
roll-out control along the runway, representing Cat. IIIB. 
This capability was gained by replacing the LCLU witha 
Landing Roll-out Control Unit (LRCU) and by adding a 
microprocessor-controlled built-in test schedule. 

The performance of the SPZ-1 has since been 
enhanced by the Analogue Autoland Improvement Pro- 
gramme (AAIP). This was launched in 1977 with the 
initial aim of minimising the number of disconnects 
being experienced at ILS capture. It was expanded in 
1980 to include optimisation of the ILS tracking cap- 
ability and touchdown footprint, go-around and landing 
flare performance. 


Specifications 

Dimensions: 

(roll computer x 3) % ATR each 
(pitch computer x 3) % ATR each 
(autostabiliser) % ATR 

(LRCU x 2) % ATR each 

(LCLU x 2) % ATR each 

Weight: 

(roll computer x 3) 7.7 kg each 
(pitch computer x 3) 8.1 kg each 
(autostabiliser) 4.5 kg 

(LRCU x 2) 14.1 kg each 

(LCLU x 2) 10.4 kg each 


Status 
All three configurations in service in Boeing 747-100, 
-200 and -300 aircraft. 


Contractor 
Honeywell Inc Air Transport Systems. 


Weight and Balance System 


The Honeywell Weight and Balance System (WBS) 
uses landing gear sensors and a Weight and Balance 
Computer (WBC) to compute and report actual aircraft 
weight and load distribution. Using shear deflection 
variable reluctance sensors, the WBS calculates air- 
craft weight and centre of gravity within one per cent 
mean aerodynamic chord of these while the aircraft is 
on the ground, to assist loading and manifest 
operations. 

The Honeywell WBS can be configured as a dual- 
channel system, certifiable as an alternative means of 
dispatch to the typical load and Centre of Gravity (CG) 
calculation exercise, or as a single channel advisory, or 
back-up, system to verify alternative means of weight 
and balance computation. The system provides the 
benefits of aft CG load monitoring for fuel savings, 
onboard real-time display of weight and CG to reduce 
dispatch delays and a tail tip protection alarm. 


Specifications 

Dimensions: 

(WBC) 3 MCU 

(sensor profile) 100 x 50 x 25 mm 

Weight: 

(typical) 21 kg for dual system 

16 kg for single system (747 configuration) 

Power: 

(typical) 50 W for dual system 

25 W for single system (747 configuration) 
Accuracy: 1% for gross weight and CG calculations 
Reliability: >40,000 h MTBF for sensor and 90,000 h 
for WBC 


Status 
The sensors and WBC have been extensively proven in 
over one million hours of flight experience on aircraft 
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The glareshield controller for the Honeywell SPZ-1 autopilot/flight director system 


Components of the Honeywell onboard weight and balance system 


including the Boeing 747, DC-10, L-1011 and MD-11. 
The system has been certified for the 747-400 and 
MD-11. 


Contractor 
Honeywell Inc Air Transport Systems. 


Windshear Systems 


Honeywell windshear systems provide detection, alert 
and guidance in a single unit with two levels of detec- 
tion - ‘caution’ and ‘warning’. During take-off and 
approach, the most critical phases of flight, the systems 
offer an angle of attack reference on the flight director. 
The ADI also gives an immediate pitch cue to help in 
exiting a shear. With extensive filtering and an auto- 
matic compensation for aircraft manoeuvres and con- 
figuration changes, the windshear systems integrate 
safety with reliability. 

Key windshear features enhance the value of the sys- 
tem. The low installation cost is complemented by 
nearly universal compatibility. Modification of existing 
aircraft systems is not required and self-contained sen- 
sors reduce the proliferation of system configurations. 
Pin-programmable for multi-aircraft application, the 
windshear system meets FAA reliability requirements 
with a 99.9 per cent availability rating and an 
undetected failure ratio of .00001. 

In co-operation with Fokker, an automated wind- 
shear recovery system has been developed for the 
Fokker 100. A software evaluation programme is being 
undertaken to determine the impact of windshear on 
existing sensors and to command the aircraft to take 


the appropriate recovery action through the automatic 
flight control system. 

Honeywell windshear systems are available in two 
configurations: as a stand-alone unit installed in a 
% ATR short box or as a system integrated with the 
advanced flight management computer system or flight 
control computer for new airliners. 


Specifications 
Dimensions: % ATR long 
Weight: 14.5 kg 

Power: 90 W 

Reliability: 5,000 h MTBF 


Expandable 
Dimensions: % ATR long 
Weight: 11.3 kg 

Power: 45 W 

Reliability: 8,000 h MTBF 


Stand-alone 

Dimensions: % ATR short 
Weight: 6.8 kg 

Power: 22 W 

Reliability: 20,000 h MTBF 


Status 

In production and standard fit on Boeing 727, 737 and 
747, Fokker 100 aircraft, Lockheed L-1011, McDonnell 
Douglas DC-8, DC-9, MD-11, MD-80 and MD-90 aircraft. 


Contractor 
Honeywell Inc Air Transport Systems. 


Automatic Flight Control System 
for the A 109 


The Agusta A 109 flight control system has been 
designed to reduce pilot workload and improve reli- 
ability and safety at a realistic cost. A typical installation 
includes two autopilot (helipilot) systems for 
redundancy, which may be used with or without a flight 
director system. 

This duplex system consists of one directional and 


two vertical gyros, controller panel, two computer units 
and five series actuators, two each for pitch and roll and 
one for yaw control. A trim computer and two trim actu- 
ators for pitch and roll adjustments are also part of the 
system. 

A flight director facility can be incorporated but 
requires the addition of a mode controller and navi- 
gation receiver inputs, plus ADI and HSI. Flight director 
functions include heading, vertical speed, barometric 


altitude and airspeed select, go-around procedure 
selection, and VOR, ILS, MLS, Omega/VLF, RNav 
system and Loran or Tacan coupling. 


Status 
In service in the Agusta A 109 helicopter. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 
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Automatic Flight Control System 
for the AS 350/355 


Tailored to the Eurocopter AS 350/355 Ecureuil heli- 
copter family, this is a combined autopilot/flight direc- 
tor system. Single pilot IFR operation is possible with 
this equipment. 

The helipilot autopilot is a three-axis stabilisation sys- 
tem with sufficient authority to control the helicopter 
throughout the entire flight regime. Auto-trim is also 
available to enhance performance and to reduce pilot 
workload. The system comprises the helipilot compu- 
ter, a trim computer, three series actuators, two trim 
actuators, three actuator position indicators, a control- 
ler, C-14 gyrocompass and GH-14 gyro horizon/attitude 
director indicator. 

Autopilot operating modes are divided into three cat- 
egories. The stability augmentation system modes pro- 
vide transient motion rate damping and pilot cyclic 
inputs determine aircraft attitude rate responses. Atti- 
tude hold modes permit gyrostabilisation to any prese- 
lected attitude and pilot cyclic inputs are used to 
determine aircraft attitude response. Flight director 
coupling modes permit hands-off flying and flight 
director display on the attitude director indicator. 

The flight director system performs the computation 
necessary to bracket and hold the flight path selected 
by the pilot. Facilities effectively anticipate manoeuvre 
requirements and cause automatic flight path transfer 
between modes. All command information is presented 
on the attitude director indicator. The system com- 
prises a flight director computer, airspeed sensor unit, 
altitude sensor, navigation receiver, flux valve and 
compensation for a C-14 gyrocompass, mode selector 
and RD-550 HSI. A radio altimeter can also be included 
as a flight director sensor. The flight director system 
shares with the autopilot the GH-14 gyro horizon/ 
attitude director indicator to display information to the 
pilot. 

Flight director operating modes permit selection of 
heading, vertical speed, barometric altitude, airspeed 
and go-around procedures. External references which 
can be coupled to the system include VOR, ILS, MLS, 
Omega/VLF, RNav systems, Loran or Tacan. 


Status 
In service 
helicopters. 


in Eurocopter AS 350 and AS 355 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Automatic Flight Control System 
for the Bell 212 and 412 


The Bell 212 automatic flight control system has been 
designed to minimise pilot workload, improve reliability 
and contribute to flight safety, without incurring high 
costs. An installation includes two autopilots for redun- 
dancy, known as helipilot systems, and may be used 
with or without a flight director system. 

The helipilot systems consist of dual Tarsyn gyros 
which combine both DG and VG inputs, controller 
panel, dual computer units and five series actuators, 
two each for pitch and roll and one for yaw control. A 
trim computer and two trim actuators for pitch and roll 
adjustments are included. 

Addition of a flight director facility requires a mode 
controller and navigation receiver inputs, plus ADI and 
HSI. Flight director presentations include heading, ver- 
tical speed, barometric altitude and airspeed select, go- 
around procedure selection, and VOR, ILS, MLS, 
Omega/VLF, RNav and Loran or Tacan coupling. 


Status 
In service in the Bell Models 212 and 412. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Flight Management System for 
General Aviation 


The flight management system for general aviation is 
aimed specifically at top of the range business jets such 
as the Gulfstream IV, Dassault Falcon 900 and Canadair 
Challenger 600, BAe 800 and 1000, Cessna Citation Il, 
Ill, Vi and Vil and commuter aircraft exemplified by the 
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Aerospatiale/Alenia ATR 42, Saab SF 340 and British 
Aerospace ATP advanced turboprop. Honeywell 
claims it is the first system to offer full lateral navigation, 
vertical navigation and full performance management 
for aircraft such as the Gulfstream IV, and emphasises 
its speed and ease of operation. 

The system comprises an NZ 600, NZ 800 or NZ 900 
navigation computer, PZ 800 performance computer 
and a CD800 control/display unit. The NZ 600 
provides 112 kbytes of memory and the NZ 800 
320 kbytes, both devices having EEPROM. The NZ 900 
has a worldwide database containing SIDs, STARs, jet 
routes, high- and low-altitude waypoints and runway 
information. It can permanently store flight plans 
containing up to 1,000 waypoints, for example a 
combination of 100 plans each with 10 waypoints or 50 
plans with 20 waypoints. These flight plans would be 
based on a ground database such as Lockheed’s Jet 
Plan, the information being carried on 3.5 in floppy 
disks. 

In September 1985 the company announced the 
development of an interface between the Lockheed Jet 
Plan service and the FMS. By use of a single portable 
computer and the FMS data loader, this interface elim- 
inates the need for manual input of flight plan and 
meteorological data into the FMS. The performance 
computer provides take-off computations, —rec- 
ommended flight levels and performance data that can 
be used in an advisory capacity to provide optimum 
speeds, altitudes and routes for best economy. 

Two versions of the control/display are in pro- 
duction, one monochrome and the other colour; the 
first costs less, but the second is more compatible with 
the colour EFIS displays now proliferating even in gen- 
eral aviation aircraft, and colour effectively adds anoth- 
er dimension to the quality of information displayed. A 
notable advance in control/display unit technology is 
the replacement of the traditional line cursor by a line 
selector, so that the control/display unit is nearly akin to 
a touchscreen device. 


Status 

The Honeywell FMS received FAA certification in 1986 
on the Falcon 900, BAe 125-800, ATR 42, Citation Ill, 
Gulfstream IV and CL-601-3A. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


FMZ-2000 Flight Management 
System 


The FMZ-2000 flight management system is available in 
two configurations: a stand-alone navigation computer 
or a circuit card option in the Honeywell IC-800 inte- 
grated avionics computer. Both configurations contain 


similar operational benefits and come with the 
Honeywell full-colour control/display unit and data 
loader. 

The stand-alone FMZ-2000 uses a navigation compu- 
ter half the size of previous generations, reducing from 
4MCU to 2MCU. At the same time, operational 
capacity has more than doubled. 

Both FMZ-2000 configurations maintain functions 
and features such as an easy-to-read keypad with line 
select keys and a clear display unit. In addition, the sys- 
tem features a worldwide database with worldwide 
approaches, multiple sensor inputs, full Standard 
Instrument Departures (SIDs) and Standard Terminal 
Arrival Routes (STARs), vertical navigation in climb and 
descent, multiple holding patterns, aircraft-specific 
learned performance (known as SmartPerf) and non- 
precision approach capability with high-precision 
waypoints. 

With SmartPerf, the navigation computer can learn 
the performance characteristics of a specific aircraft 
and give operators access to performance calculations 
once reserved for aircraft equipped with a dedicated 
performance management system. Using its perform- 
ance database, and both entered and sensed atmo- 
spheric data, SmartPerf provides performance 
calculations of time, fuel and predicted altitude at all 
waypoints; time, fuel and distance to top of climb and 
top of descent; maximum cruise, long-range cruise and 
maximum endurance targets; optimum cruise altitude; 
time and distance to bottom of step climb; figure of 
merit indication accuracy of fuel calculations and 
predictions for stored flight plans. 

With SmartPerf, pilots have the option of manually 
entering altitude and calibrated airspeed or Mach 
speed constraints, as well as changing any other 
parameter. 

The FMZ-2000 also performs coupled vertical guid- 
ance to multiple, three-dimensional waypoints. Using 
multiple waypoint vertical navigation allows operators 
to enter altitudes for each waypoint, both climbing and 
descending. From this data, the navigation computer 
displays precise altitude crossings of all predefined 
waypoints and a complete vertical profile, including top 
of climb and top of descent, on most electronic flight 
instrument systems. 

The FMZ-2000 makes full use of a wide variety of 
navigation and data sensors. It can interface with up to 
five long- and short-range navigation sensors, as well as 
other data sensors, including GPS, inertial reference, 
digital air data, attitude and heading, VLF/Omega 
receivers and VOR and scanning DME. When equipped 
with GPS sensors and receiving valid GPS data, the 
FMZ-2000 will navigate entirely by GPS and still main- 
tain input from all available sensors. This gives oper- 
ators the accuracy of GPS with the integrity and safety 
of a multisensor system. 

The FMZ-2000 is compatible with both Avionics 
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This configuration of the FMZ-2000 flight management system features a control/display unit and a 
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Standard Communications Bus (ASCB) and ARINC 
429 systems architectures. 


Status 

TSO’d for installation on Falcon 2000. Initial certi- 
fication of the installation and follow-on certification of 
vertical navigation and flight-plan map display, to 
include approach operation is expected later in 1996. 


Contractor 
Honeywell Business & Commuter Aviation Systems. 


SPZ-200A Autopilot/Flight 
Director System 


The SPZ-200A autopilot/flight director system is avail- 
able for corporate business aircraft such as the Beech 
King Air and British Aerospace Jetstream 31. It is avail- 
able with either 4 or 5 in (102 or 127 mm) instruments 
and includes an air data system. Options include 
vertical navigation control. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


SPZ-500 Automatic Flight Control 
System 


The SPZ-500 is an integrated autopilot/flight director 
system suitable for corporate aircraft that provides all 
the necessary pilot interface controls, air data compu- 
tation and control servos to fly a selected flight profile 
automatically. It integrates with companion flight 
director and air data systems. 

The autopilot is a full-time system which provides 
continuous control through all phases of climb, cruise 
and descent, and with a full complement of lateral and 
vertical modes. These may be flown automatically by 
engaging the SPZ-500 or manually by following com- 
puted steering commands presented on the flight 
director instruments. The latter also enables the pilot to 
monitor autopilot performance. 

The SPZ-500 contains an air data system to provide 
information over a wide range of flight profiles. 

The SPZ-500 is a full three-axis autopilot with a yaw 
damper. It has acceleration and rate limiting circuits to 
provide smooth autopilot performance without com- 
promising positive control action. Turn entry and exit is 
smooth and by programming the roll rate limit as a func- 
tion of selected mode, rates are matched to the 
required manoeuvres. 

Control of the autopilot for basic stabilisation and atti- 
tude command is provided through the autopilot con- 
troller. Engaging the system with no flight director 
mode selected causes the aircraft to maintain the exist- 
ing pitch attitude, roll to wings level and then hold the 
existing heading. With a navigation or vertical path 
mode selected, engaging the autopilot automatically 
couples the selected mode. When the autopilot is 
engaged the yaw damper is automatically engaged to 
provide yaw stabilisation through control of the rudder. 
When the autopilot is not engaged, the yaw damper 
may be used separately to assist the pilot during 
manual flight. 

The autopilot controller includes the turn knob and 
pitch wheel, allowing the pilot to insert pitch and roll 
commands manually. The amount of bank or pitch 
change is proportional to the command selected. The 
soft ride engage button reduces autopilot gains for 
smoother operation in turbulence, and the automatic 
elevator trim annunciators show any out of trim con- 
dition. The autopilot may be preflight checked with the 
test button. 

Touch control steering allows the pilot to take control 
of the aircraft momentarily without disengaging the sys- 
tem. The pilot can push the button on the control wheel 
and manually change the aircraft flight path. While the 
touch control steering button is pressed, the autopilot 
synchronises on the existing aircraft attitude. On releas- 
ing the button the system holds the new attitude and 
resumes the coupled flight mode. 

Several 4 or 5in (102 or 127 mm) flight director 
instrumentation sets can be integrated with the flight 
control system. If the Honeywell ADZ-241/242 air data 
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British Aerospace Jetstream 31 corporate aircraft have the Honeywell SPZ-200A automatic flight control 
system 


system is installed this includes Honeywell air data 
instrumentation. 


Specifications 

Autopilot 

Dimensions: 

(controller) 67 x 146 x 114 mm 

(computer) 194 x 71 x 321 mm 

(3 servos and mounts) 100 x 129 x 224 mm 
(normal accelerometer) 51 x 25 x 61 mm 
(trim servo) 56 x 84 x 175 mm 

Weight: 13.39 kg total 


Air data system 

Dimensions: 

(computer) 193 x 124 x 361 mm 

(altimeter) 83 x 83 x 159 mm 

(VNav computer/controller) 38 x 83 x 272 mm 
(vertical speed indicator) 83 x 83 x 140 mm 
(Mach/airspeed indicator) 83 x 83 x 186 mm 
Weight: 9.44 kg total 


Flight director system 

Dimensions: 

(ADI (AD-650B unit)) 129 x 129 x 223 mm 
(HSI (RD-650B unit)) 103 x 129 x 208 mm 
(remote controller) 38 x 146 x 66 mm 
(computer) 194 x 71 x 321 mm 

(mode selector) 48 x 146 x 114 mm 

(rate gyro) 46 x 52 x 95 mm 

Weight: 10.16 kg total 


Status 
In service. SPZ-500 variants are available for the Das- 
sault Falcon 10 and 20, Citation |, Il, Ill, V and VI, 


Cheyenne II, Cessna Conquest, Mitsubishi Marquis and 
Solitaire business jets. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


SPZ-600 Automatic Flight Control 
System 


The SPZ-600 automatic flight control system is 
designed specifically for long-range high-performance 
business jets and is a complete dual-channel system 
from the sensors to the servos. All roll, pitch and 
(optional) yaw channels are fully operational at all times 
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and the performance of each is continuously monitored 
and compared. If a failure that resulted in a hardover 
manoeuvre occurs in any channel, it is immediately 
shut down, resulting in single channel operation in that 
axis only. Performance status is continuously displayed 
on the autopilot status panel, as well as on the autopilot 
master warning annunciator. Honeywell says that the 
unique monitoring system and duplex servo design 
have been thoroughly tested in transport aircraft. Each 
of the duplex servos incorporates two independent 
servo motors that operate from signals applied by their 
own autopilot channels. The common tie to a single 
control surface is accomplished through a mechanical 
differential gear mechanism. 

In the event of a system fault, the master warning 
annunciator flashes amber and may be cancelled by 
pressing the annunciator. The status panel then indi- 
cates the system has automatically disconnected the 
malfunctioning channel and is a single channel in that 
axis only. The status panel also enables the manual 
selection of single channel operation in any axis and 
has provisions for testing the dual-autopilot channels 
and monitoring circuits prior to flight. 

Control of the autopilot for basic stabilisation and atti- 
tude command is provided through the autopilot con- 
troller. Engaging the system with no flight director 
mode selected causes the aircraft to maintain the exist- 
ing pitch attitude, roll to wings level and hold the exist- 
ing heading. With a navigation or vertical path mode 
selected, engaging the autopilot automatically couples 
the selected mode. When the autopilot is engaged the 
yaw damper is automatically in use, wnen not engaged 
the yaw damper may be selected separately to assist 
the pilot during manual flight. The autopilot controller 
also has a turn knob and pitch wheel, which allow the 
pilot to insert pitch and roll commands manually. The 
amount of bank or pitch change is proportional to the 
command selected. A soft ride engage button reduces 
autopilot gains for smoother operation in turbulence 
and a couple button selects which flight director is 
driving the autopilot. 

Touch control steering allows the pilot to take control 
of the aircraft momentarily without disengaging the sys- 
tem. He pushes the touch control steering button on 
the control wheel and manually changes the flight path 
as desired. While the button is pressed, the autopilot 
synchronises with the existing aircraft attitude and on 
releasing the button the system holds the new attitude 
or resumes the coupled flight mode. 

The flight director system uses standard Sin 


HSI and ADI flight director displays, computers and controllers are part of the Honeywell SPZ-600 


automatic flight control system 
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(127 mm) instruments and there is a choice of displays, 
with either split cue or V-bar directors and vertical scale 
differences. The ADZ-E 242 air data system includes a 
full set of appropriate instruments, including altitude 
alert controller and true airspeed/temperature 
indicator. 


Specifications 

Autopilot 

Dimensions: 

(controller) 69 x 146 x 114 mm 

(status/switching panel) 48 x 146 x 114 mm 

(2 duplex servos and brackets) 106 x 205 x 298 mm 
(computer) 194 x 71 x 321 mm 

(yaw actuator) 54 diameter x 232 mm 

(normal accelerometer) 31 x 25 x 61 mm 

Weight: 14.17 kg total 


Flight director system 

Dimensions: 

(ADI (AD-650B unit)) 129 x 129 x 224 mm 
(HSI (RD-650B unit)) 103 x 129 x 203 mm 
(remote controller) 38 x 146 x 66 mm 
(computer) 194 x 71 x 321 mm 

(mode select) 47 x 146 x 114 mm 

(rate gyro) 46 x 52 x 65 mm 

Weight: 10.16 kg total 


Air data system 

Dimensions: 

(computer) 193 x 125 x 361 mm 

(altimeter) 83 x 83 x 159 mm 

(vertical speed indicator) 83 x 83 x 146 mm 
(Mach/airspeed indicator) 83 x 83 x 186 mm 
(VNav computer/controller) 38 x 87 x 500 mm 
Weight: 9.44 kg total 


Gyro references 

Dimensions: 

(vertical gyro) 157 x 165 x 238 mm 

(directional gyro) 191 x 154 x 229 mm 

(flux valve and compensator) 121 diameter x 73 mm 
Weight: 6.08 kg total 


Status 

In service. SPZ-600 variants are available for the Fokker 
F27, British Aerospace 125-700, Canadair Challenger, 
Gulfstream Ill and Cessna Citation aircraft. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


SPZ-700 Autopilot/Flight Director 
for the Dash 7 


Chosen as the standard autopilot/flight director combi- 
nation for the de Havilland Dash 7 transport, the 
SPZ-700 is a full-time three-axis system for Category II 
approaches. It provides all usual vertical and lateral 
flight director modes, together with RNav and MLS 
guidance. These vertical modes are altitude hold, alti- 
tude select, vertical speed hold and IAS hold, while the 
MLS mode provides for the steep approach path appro- 
priate to STOL aircraft. The lateral modes are standard 
heading, navigation, ILS, back course, VOR approach 
and RNav. 

The system is controlled via a single control panel 
that annunciates functions engaged. Manual demands 
can be fed in through the pitch trim wheel and a pro- 
portional roll knob. For manual flight a yaw damper can 
be chosen independently of the autopilot. 


Status 
In production for the de Havilland Dash 7 aircraft. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


SPZ-4000/4500 Automatic Flight 
Control System 


Specifically designed for turboprop aircraft, the 
SPZ-4000/4500 system provides the accuracy, 
smoothness and reduced weight and volume advan- 
tages of a digital control system. It also offers more con- 
trol authority than an analogue system and has 
comprehensive self-test capability. Autopilot, flight 
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director and air data functions are integrated into a 
single system. 

The functions of the three-axis autopilot and flight 
director are combined in a single flight control compu- 
ter, and lightweight flight control servos are used. 
Engaging the autopilot without selection of flight direc- 
tor mode causes the aircraft to maintain the existing 
pitch attitude and to roll wings level on the existing 
heading. With a navigation or vertical path mode selec- 
ted, engaging the autopilot automatically couples the 
selected mode. The yaw damper is automatically 
engaged in autopilot operations and can be manually 
engaged to assist in hands-on flying. 

Control functions include pitch wheel and turn knob 
inputs for pitch and roll commands. There is a preflight 
autopilot check facility and an annunciator to draw 
attention to out of trim conditions. 


Status 

In production. The SPZ-4500 is in service on the British 
Aerospace Jetstream 41, C-160 Transall and Convair 
5800. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


SPZ-5000 Integrated Avionics 
System 


The SPZ-5000 integrated avionics system is designed 
for light business jets and regional airline or business 
turboprops. Advanced processing technologies and 
the integration of key functions result in increased 
capability and flexibility while achieving significant 
reductions in size, weight, power requirements and 
installation costs. 

The SPZ-5000 is based on the IC-500 display/guid- 
ance computer which integrates the EFIS symbol gen- 
erator, the flight director and the autopilot into a % ATR 
size box. The SPZ-5000 utilises an ARINC 429-based 
architecture and is composed of an EFIS electronic dis- 
play offering a choice of either 5 x 5 in (127 x 127 mm) 
or5 x 6 in (127 x 152.4 mm) size displays (the latter will 
incorporate integrated air data displays as an option), 
single or dual flight director and an optional single or 
dual fail-passive autopilot. The SPZ-5000 utilises the full 
range of Honeywell’s advanced sensors including the 
AZ-840 micro air data computer or the AZ-429 air data 
sensor, separate vertical and directional gyros or the 
AH-800 fibre optic AHRS, Primus II radio system and 
the Primus 650 weather radar system. Standard 
options are Honeywell’s TCAS, MLS, lightning sensor, 
Primus 870 turbulence detection weather radar, Primus 
700 or Primus 450 weather radar and the Laseref Ill 
inertial reference system. 


Status 
In production. First certificated on the Cessna Citation- 
Jet in October 1992. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


SPZ-7000 Digital Flight Control 
System 


The SPZ-7000 is Honeywell’s entry in the market for 
digital helicopter autopilots. The system was certified 
aboard the Sikorsky S-76 Mk Il in November 1983 (now 
also certified on the S-76B model) and in December 
1984 was specified by the airframe company as the fac- 
tory standard option for this upgraded version of the 
corporate helicopter; in the S-76 Mk Il the dual-channel 
system permits Instrument Meteorological Conditions 
(IMC) operation with one pilot. The system has also 
been certified on the Eurocopter AS 365N helicopter 
and for the Bell 222UT utility transport helicopter. 

The SPZ-7000 is Honeywell’s fourth-generation heli- 
copter autopilot, and is claimed to be the first digital 
pitch, roll, yaw and collective four-axis system to receive 
civil certification. The system is microprocessor-based 
and has two flight computers providing full autopilot 
and stability augmentation, dual-flight director mode 
selectors, automatic preflight and enroute testing 
features and comprehensive diagnostic circuits. 

A version of the system designated SPZ-7300 was 
chosen by Agusta for search and rescue versions of the 
A 109, AB 212 (a licence-built version of the Bell 212) 
and AB 412. The SPZ-7300 couples a helipilot system 
with a digital flight path computer added to provide 
important new functions for the search and rescue mis- 
sion. In addition to the standard flight director modes, it 
generates a two-stage decelerating approach to the 
hover, hover augmentation and the ability to hover 
while coupled to a Doppler navigation reference for 
better hover performance. 


Status 
All versions in production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


SPZ-7600 Integrated SAR 
Avionics 


The SPZ-7600 is a system designed to fill the civil 
search and rescue role for operations in all weather 
conditions worldwide. It includes dual FZ-706 flight con- 
trol computers, helicopter optimised EDZ-705 EFIS 
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The Honeywell SPZ-7000 digital automatic flight control system is installed in the Eurocopter 


AS-365N helicopter 


displays with special SAR symbology, the Primus 700 
Series surface mapping/weather/beacon radar and 
solid-state AA-300 radio altimeter systems with circuitry 
and displays specifically for rotary-wing applications. 

The SPZ-7600 is built around the single pilot IFR 
technology of the SPZ-7000 (see item above), proven in 
service on Sikorsky S-76 helicopters in global 
conditions. 

During critical operations, the SPZ-7600 can be pro- 
grammed to execute an automatic hands-off approach 
to hover and auto-hover with velocity hold at an 
electronically pinpointed datum. 


Status 
In production. Certified for Bell 412 and Sikorsky S-76 
helicopters. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


SPZ-8000 Digital Flight Control 
System 


The SPZ-8000 digital flight control system was 
designed with emphasis on corporate aircraft such as 
the British Aerospace 125-800. The system is unusual 
among its kind in having a bidirectional databus - the 
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The SPZ-8000 all-digital autopilot for fixed-wing aircraft 


Honeywell ASCB avionics standard communications 
bus - and includes a flight management system accom- 
modating both lateral and vertical guidance. Honeywell 
believes that its ASCB system provides both the higher 
refresh rates needed for flight control applications and 
a greater flexibility in use than the one way ARINC 429 
standard. The system is built around two FZ-800 flight 
computers and is fail-operational. 


Status 
In production. The first aircraft to be certified was the de 
Havilland Canada Dash 8. This was followed by the 


British Aerospace 125-800 and 1000, Aerospatiale/Ale- 
nia ATR 42, Cessna Citation IIl and the Dassault Falcon 
900. The Gulfstream G-IVSP and Canadair Challenger 
CL-601-3A followed in 1987. Latest standard 
installations include the ATR-72 and Citation VII. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Avionics Control and 
Management System for the 
CH-47D 


The Avionics Control and Management System 
(ACMS) for the CH-47D helicopter provides the primary 
interface for the pilot and co-pilot to aircraft pilotage, 
mission and air vehicle systems. Although some com- 
ponents are essential to more than one function, the 
ACMS can be divided into the following general func- 
tional areas: pilotage subsystem, mission subsystem 
and air vehicle subsystem. 

The pilotage subsystem provides control and dis- 
play of aircraft sensor data, selection of navigation 
sources, and other functions essential to flying the heli- 
copter. The EFIS, a primary element of the pilotage sub- 
system, replaces traditional mechanical gauges, 
indicators and control heads with electronically gener- 
ated displays, allowing the operator to select and tailor 
presentations to provide the optimum level of 
information during each mission phase. 

The mission subsystem provides mission planning 
utilities, storage and retrieval of navigation reference 
points, and control of communication and navigation 
radio lists. Pre-mission. planning is normally 


accomplished on a ground-based workstation and 
downloaded to the aircraft via a data transfer cart- 
ridge. The air vehicle subsystem allows continuous 
performance monitoring of all major aircraft systems 


Royal Netherlands Air Force (RNLAF) CH-47 upgraded cockpit 


including warning/caution/advisory annunciations and 
the capability to interface to the health and usage moni- 
toring system. 

The air vehicle subsystem monitors engines and 
transmissions, fuel and hydraulic systems, flight con- 
trols and actuators, the electrical system, and other air- 
craft systems and equipment. Critcal information about 
the engines and rotors is continuously available on 
torque/cruise/RPM displays. 

System design incorporates redundancy to minimise 
vulnerability to failures and damage and to enhance the 
accuracy of navigation equipment. The ACMS inter- 
faces with other aircraft equipment via two dual- 
redundant MIL-STD-1553B multiplex databuses, spe- 
cial purpose high- and low-speed ARINC 429 buses, 
and aircraft discrete, synchro and proportional ana- 
logue I/O interfaces. The ACMS also receives video sig- 
nals from the weather radar system for display in the 
cockpit. A digital map function provides real-time track- 
ing of helicopter position overlaid on paper chart or 
digital terrain elevation data displays. Processing and 
subsystem interfaces are managed by four integrated 
system processors (two mission, two air vehicle). The 
primary crew interface is supported by four multifunc- 
tion displays (two mission, two air vehicle) and two con- 
trol/display units. Additional information is displayed 
on two electronic flight instrumentation systems, each 
comprised of an electronic attitude/direction indicator 
and an electronic horizontal situation indicator. Two 


1996 


optical display assemblies, which mount onto the 
pilots’ night vision goggles, provide flight symbology 
during night-time operation. Navigation redundancy is 
accomplished through use of a Kalman filter to blend 
navigation sensor data into the most accurate solution 
of aircraft position and motion, even during transient 
periods or loss of individual navigation sensor inputs. 

The ACMS provides comprehensive integration and 
control of mission management, air vehicle manage- 
ment and pilotage subsystems. Its flexible architecture 
will accommodate growth well into the next century. 
Central computers provide control and data handling 
capability for a wide variety of aircraft systems and 
equipment. This control and computation ability 
decreases crew workload and enhances navigation 
accuracy and mission safety. Overall, the ACMS pro- 
vides the pilot and co-pilot with added functional cap- 
abilities which contribute to a more effective and 
efficient mission. 


Status 

The RNLAF accepted seven CH-47D aircraft with 
ACMS in early 1996. Six more ACMS-equipped 
Chinooks will be delivered to the RNLAF in 1998. Other 
international customers have expressed interest. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


NEW ENTRY 


Belgian Air Force C-130H Avionics 
Upgrade Programme 


In January 1992, the Belgian Air Force selected Honey- 
well Defense Avionics Systems and Sabena to design, 
develop and produce a state-of-the-art cockpit avionics 
upgrade for the C-130H. The objective for the modern- 
isation programme was to provide additional perform- 
ance functions and, at the same time, improve the 
aircraft’s availability to carry the Belgian Air Force 
C-130H fleet well into the next century. In response to 
these objectives, the Honeywell/Sabena team orches- 
trated a solution that included: a precision navigation 
solution; a fully automated digital flight management 
system to reduce the crew’s workload; a digital solution 
for an integrated autopilot/flight director; electronic 
flight instruments; a digital, ground map weather radar; 
and a two-level maintenance support system that draws 
heavily on the BIT functions resident within the system 
processor and the individual LRUs. 

The system designed for this modernisation pro- 
gramme is referred to as the Integrated Vehicle Mission 
Management System (IVMMS). A mix of commercial 
off-the-shelf and military non-development hardware 
was utilised to keep the IVMMS affordable. Both MIL- 
STD-1553B and ARINC 429 bussing is used to inte- 
grate the various military and commercial hardware. 
Sufficient I/O for the Flight Management processor has 
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been included to directly tie a myriad of existing 
COMM/NAV radio sensors and analogue avionics to 
the system processor. System requirements and quali- 
fication test profiles were specifically tailored by the 
Belgian Air Force to reflect the existing operating con- 
ditions experienced by C-130 aircraft accomplishing a 
worldwide mission scenario. This foresight in tailoring 
the design requirements to existing conditions rather 
than standard MIL requirements is responsible for the 
cost-effective design that directly satisfies the Hercules’ 
mission. 

Honeywell is responsible for the avionics design, 
integrated, test, qualification and production hardware. 
Sabena is responsible for the installation of the IVMMS 
hardware and integration of the IVMMS with the other 
C-130H Hercules systems. 


Status 

The first of 12 Belgian Air Force C-130Hs officially rolled 
out 31 May 1995. Production deliveries will be 
complete for the BAF C-130H fleet in 1999. 


Contractors 
Honeywell Inc Defense Avionics Systems. 
Sabena. 


NEW ENTRY 


C-130J Communication/ 
Navigation/identification 
Management System 


Honeywell’s Communication/Navigation/Identification 
Management System (CNI-MS) provides C-130J air- 
crews with the latest technology in an integrated avion- 
ics architecture. The CNI-MS architecture includes: 
dual system processors, solid-state electronics; three 
mission management units for the crew interface; flat 
panel, NVIS-compatible displays; and MIL-STD-1553B 
bussing. 

The CNI’s operational functions reside in the system 
processor and include: a fully digital flight management 
capability; flight planning; database management; lat- 
eral and vertical guidance; climb, cruise and descent 
performance; take-off and landing data; COMM/NAV 
radio management; and a precision integrated navi- 
gation solution that blends GPS/INS, Doppler Velocity 
System (DVS), and VOR/TACAN nav sensors. 

Either CNI processor can manage all of the C-130J’s 
COMM/NAV functions in the case of battle damage or 
an LRU malfunction. Single CNI operation includes 
control of all three mission management units, again 
with individual pages, if desired. 

Mission planning data from the customer’s ground- 
based mission planning station is uploaded into the 
CNI-MS via a 20 Mbyte pocket-size cartridge. Mission 
planning can also be accomplished in the cockpit by 
the aircrew with manual entry on any of the three 
Mission Management Units. 

Two complete mission routes can reside in the sys- 
tem processor at any one time, either of which is sel- 
ectable by the crew. These routes include an origin, 
destination and alternate, connected by a string of up to 
60 waypoints. The routes also include a menu of mis- 
sion options that can include up to: 10 Computed Alti- 
tude Release Points (CARP), four Search And Rescue 
(SAR) profiles; two rendezvous/intercept points in 
addition to instrument departures and approach pro- 
cedures for the origin, destination and alternate 
airfields. 

The aircrew interface to the CNI system is through 
three individual, mission management units, located in 
the centre console between the pilot and co-pilot, with 
easy access to the pilot, co-pilot or an additional crew 
member occupying the jump seat. The CNI-MUs 
replace virtually all of the traditional dedicated control 
heads in the cockpit for the onboard COMM/NAV 
avionics. 

The CNI-MU displays use a flat-panel, thin film elec- 
troluminessance technology. Cockpit readability has 
been judged to be excellent by aircrews. The display is 
easily readable in direct sunlight. 

The displays are also night vision compatible, oper- 
ating from a level of zero visible light to a brilliance of 
100 ft-lamberts. 

The CNI-MU units are cross strapped for redundant 
operation in the event of battle damage or an LRU 
malfunction. 

Particular attention had been directed to the CNI-MU 
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display pages to ensure that the pages are user-friendly 
for the aircrew. Each major flight management function 
(examples: take-off and land, COMM/tune, NAV/tune, 
NAV control, and so on) has a dedicated mode select 
key for easy access to the most frequently used display 
pages. Twelve bezel push buttons are included in this 
design concept to facilitate data entry from the scratch 
pad. 

Nav radios are automatically tuned by the CNI for the 
best navigation solution based on present position. 
COMM radio channels/frequencies for the UHF1,2, 
VHF1,2 and HF1,2 are preset for the mission plan to 
include 30 preset channels/frequencies per individual 
radio. 

The CNI-MU contains a full alphanumeric keyboard. 
Honeywell’s design does not require a shift key to 
convert key strokes to alphabetic strokes and vice 
versa. 

Crew members can select individual display pages 
on a given display without affecting what appears on 
the other cockpit CNI-MU displays. 

Six spare card locations are available in each System 
Processor for customer desired growth fucntions: dif- 
ferential GPS approaches, single card digital map, 
video processing, voice generation and so on. 


Specifications 

Dimensions: 

(CNl-system processor) 205 x 202 x 317 mm 
(CNI-management unit) 146 x 222 x 163 mm 
Weight: 

(CNI-system processor) 9.1 kg 
(CNI-management unit) 3.6 kg 

Power: 

(CNlI-system processor) 60 W, 28 V DC 
(CNI-management unit) 30 W, 28 V DC 


Status 

In September 1993, Lockheed Martin Aeronautical Sys- 
tems - Marietta, Georgia, awarded Honeywell a contract 
to develop the avionics components for a_ fully 
integrated flight management system for the C-130u. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


NEW ENTRY 


C-130J Digital Autopilot/Flight 
Director (DA/FD) 


The system consists of dual, Automatic Flight Control 
Processors (AFCP), each with two central processor 
units for redundant control law computation and mode 
logic implementation for: autopilot, flight director and 
autothrottle performance. System inputs to the control 
surfaces (ailerons, rudder, elevators) are made through 
three, individually housed, servo drive units containing: 
servo motor, tachometer, synchro, solenoid engage 
clutch, drive spline and electrical connector. 

Honeywell’s digital autopilot/flight director provides 
a proven solution for the C-130J programme. Early ver- 
sions of the system flew on C-130E/Hs with the US 
(RAMTIP and PRAM), Royal Australian and Royal New 
Zealand Air Forces. An identical hardware version is fly- 
ing on the Belgian Air Force C-130Hs. Aerodynamic 
control laws and flight director functions have been 
thoroughly tested in a series of development pro- 
grammes for the US Air Force and for foreign 
governments. 

The C-130J version of this autopilot is qualified to 
both MIL-STD and Federal Aviation Administration 
requirements in accordance with MIL-STD-810, MIL- 
STD-454, MIL-STD-461, AC 25.1309-1A, DO-178A and 
DO-160C. The autopilot interfaces with C-130J sensors 
and avionics via MIL-STD-1553B and ARINC 429 data- 
buses. The interface to the three servo drive units and 
the autothrottle is via direct wire, to ensure adequate 
response time. 

Key design features include: digital electronics pro- 
grammed in Ada; fail-passive operation; dual flight con- 
trol computers, each with two central processor units 
for redundant control law and mode logic computation 
(internal comparison of LRU outputs verify each LRU 
operation); flight director system internal to the auto- 
pilot computer; comprehensive built-in test covering 98 
per cent of circuitry (power-up, continuous, mainten- 
ance diagnostics); parameter modification permitting 
selected control law gains to be adjusted under flight 


test-only conditions for special-purpose C-130 aircraft 
(air refuelling hardware, external antennas, and so on); 
autothrottle control for precise speed control; each 
LRU provides all of the main computing and power 
amplification functions for the digital autopilot/flight 
director system (each processor contains dual inde- 
pendent CPUs and ARINC 429/MIL-STD-1553B); and 
outputs to servos and flight instruments are compared 
internal to the LRU for validity and tolerance (disagree- 
ment results in system disengagement). 

Operational modes for the autopilot include: heading 
and altitude select; coupled navigation (global position- 
ing system, inertial navigation, Doppler); radio navi- 
gation (VOR/LOC, TACAN, GS); altitude hold; 
turn/pitch knob adjust; coupled flight management sys- 
tem operation; pitch/roll go-around; autothrottle; and 
speed select. 


Specifications 
Dimensions: 292 x 203 x 505 mm 
Weight: 15.8 kg 


Status 

In July 1993, Lockheed Martin Aeronautical Systems 
Company awarded Honeywell a contract for the devel- 
opment of avionics components for the C-130J DA/FD. 
Production units were delivered in mid-1995 to support 
the systems integration and aircraft ground testing. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


NEW ENTRY 


Digital Automatic Flight Control 
System Upgrade for the B-52, 
KC-135 and C-130 


The Digital Avionics Flight Control System (DAFCS) 
comprises three LRUs which replace numerous LRUs 
of existing systems. These new LRUs are the Digital 
Amplifier Unit (DAU), the Air Data Sensor Unit (ADSU) 
and the Status Test Panel (STP). 

The DAU is the heart of the autopilot system and isa 
dual Z-8002 processor design. A separate MIL- 
STD-1750 processor card can be added later. A 1553B 
input/output card will be demonstrated as part of the 
DAU but will not be delivered under this contract. 

The ADSU provides the DAU with the necessary sen- 
sor information for the airspeed/altitude/Mach hold 
modes of the autopilot. The STP provides maintenance 
with an interface during diagnostic testing as well as 
reading the results of the numerous built-in tests. 


Status 

In service. At present over 1,000 systems are under 
contract - approximately 270 are for the B-52 and 740 
for the KC-135. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


UPDATED 


Lasernav Special Mission 
Management System 


The Lasernav special mission management system 
was designed for aerial photography, surveillance, 
paradrop, search and rescue, border patrol, maritime 
patrol and airborne early warning. Added I/O capability 
provides interfaces with radars, sensors and cameras. 
The total I/O capability enables the equipment to be 
fitted in a wide range of aircraft. 

The inertial reference system is a derivative of that 
used in Lasernav. This provides additional analogue 
outputs, improved performance and the option of an 
internal GPS receiver. Alignment times of 2% to 10 
minutes give a reasonably quick response. Pure GPS, 
pure inertial and hybrid outputs are available when the 
optional GPS receiver and processor module are 
installed in the inertial reference unit. 

Navigation computations, steering and additional |/O 
are provided by the mission computer which is avail- 
able in two models. The standard variant provides flight 
management capability which includes mission plan- 
ning, flight plan storage, an internal database and fuel 


management. The advanced version offers camera 
interfaces, crossfill and automatic fuel flow inputs. 

The control and display unit uses a 5 in colour CRT 
which displays data in a chapter/page format, uses col- 
our to distinguish types of data and can display flight 
patterns in graphic form. The keyboard utilises full 
alphanumeric keys, line select keys and function keys. 
Radio frequency management is also provided via the 
unit with an optional interface box. 


Specifications 

Dimensions: 

(inertial reference unit) 322 x 324 x 193 mm 
(mode select unit) 146 x 38 x 63.5 mm 

(standard mission computer) 57 x 197 x 388 mm 
(advanced mission computer) 124.5 x 197 x 388 mm 
(control and display unit) 146 x 162 x 182 mm 
Weight: 

(inertial reference unit) 21.3 kg 

(mode select unit) 0.45 kg 

(standard mission computer) 3.2 kg 

(advanced mission computer) 5.0 kg 

(control and display unit) 3.2 kg 

Power: with standard computer 145 W 

with advanced computer 160 W 


Status 
In production. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


UPDATED 


Stability Augmentation/Attitude 
Hold System for the AV-8B 


The Stability Augmentation/Attitude Hold System 
(SAAHS) was the first digital system to be applied to any 
of the Harrier series of aircraft. It comprises a limited 
authority stability augmentation system with some con- 
ventional autopilot functions to reduce pilot workload. 
The single-channel system operates on all three axes 
and is accompanied by a mechanical back-up for rever- 
* sionary operation. Extensive self-monitoring circuitry 
switches out the system in the event of a fault, so that it 
fails passive. Monitoring is accomplished in three ways: 
equipment, software monitoring of equipment and 
software monitoring of performance. In addition a 
comprehensive preflight schedule is provided. 
Stability augmentation modes comprise three-axis 
rate damping in both vertical and cruise flight and in 
transition between these phases. It also includes rud- 
der/aileron and _ stabiliser/aileron interconnects to 
improve turn co-ordination. Autopilot modes include 
attitude, altitude and heading hold, automatic trim, 
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The Lasernav special mission management system 


control column steering and airspeed limit schedules. 
A rudder pedal shaker alerts the pilot to the onset 
of potentially dangerous sideslip during the hover. 

Principal element of SAAHS is a 6.1 kg digital flight 
control computer with 2901-bit slice, 16-bit processor 
working at 470 Kips, with UVEPROM. The flight control 
programme occupies 20 k words of memory of which 
9 k are taken by the control law code and 11 k by the 
built-in test schedule. The other units comprise a three- 
axis rate sensor, lateral accelerometer, stick sensor and 
forward pitch amplifier. In December 1982 the system 
demonstrated a completely hands-off automatic 
vertical landing. 


system 


US Marine Corps/McDonnell Douglas AV-8Bs have the Honeywell stability augmentation/attitude hold 
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Specifications 
Weight: 12.3 kg total 


Status 
In production for the US Marine Corps McDonnell 


Douglas AV-8B close support V/STOL aircraft. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


UPDATED 


Automatic Flight Control System 
for the C-5B 


Honeywell provided the flight control system for the US 
Air Force Lockheed C-5A Galaxy. It was claimed to be 


the first operational flight control system to provide 
complete Category IIl automatic landing and roll-out 
guidance with fail-safe performance. Honeywell pro- 
vides an improved (though still analogue) five-box form, 
fit and function version of the original flight control 


The US Air Force Lockheed C-5 Galaxy has a Honeywell flight control system 


system for the C-5B; the computer boxes fit into the 
same racking as in the C-5A, have the same connectors 
and are functionally interchangeable with the flight 
control boxes in the earlier aircraft. Commonality of the 
two analogue systems, in order to exploit the heavy 
investment in ground test and avionics maintenance 
equipment, was a major factor in the decision to go for 
a minimum change system. The principal purpose of its 
upgrading is to improve reliability and ease of mainten- 
ance. The system incorporates three-axis stability 
augmentation and autothrottle. 


Status 
In service in the Lockheed C-5B Galaxy. Depot repair 
modification for C-5A. 


Contractor 
Honeywell Inc Military Avionics. 


UPDATED 


518 


IEC 9002 Flight Management 
Systems (FMS) 


The IEC 9002 FMS provides complete LNAV, VNAV, 
and precision approach capabilities, and accurate navi- 
gation in all phases of flight using the 12-channel GPS 
receiver, which accepts differential GPS corrections. 
IEC 9002 features a control display unit with a 4 in 
diagonal, direct sunlight-readable, high-resolution, 16- 
colour LCD and can be enhanced with a kinematic 
upgrade to provide Category Ill landing accuracy. IEC 
9002 provides rapid GPS satellite acquisition (time to 
first fix 2 mins). It is equipped with Jeppesen worldwide 
navigation database including SIDs, STARs, GPS 
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instrument approaches, airports with runways greater 
than 4,000 ft, high- and low-altitude airways, intersec- 
tions, VHF navaids and NDBs, and provides for 400 
flight plans (company routes or pilot-defined) of 100 
waypoints each; 2,000 pilot-defined waypoints. 

IEC 9002 is (S)CAT-| DGPS compatible and GLO- 
NASS and WAAS upgradable. It is a full-featured GPS 
flight management system intended for installation in 
all types of aircraft. The 9002 FMS accepts differential 
GPS corrections required for (S)CAT-I operations. 
Accuracies in the 0.5 m range, allowing CAT Ill oper- 
ations, are attained when the 9002 is enhanced with its 
kinematic upgrade and used with the compatible 
Model 8000 DGPS ground station. 


Specifications 

Navigational signal: GPS L1 C/A code (SPS) 
Receiver type: 12 GPS hardware channels 
Time to first fix: 2 min 

Dynamics: 900 kts (max) velocity 

Accuracy: 

100 m 2dRMS (selective availability on) 

5 m using differential GPS correction 

0.5 m using kinematic GPS correction 


Contractor 
Interstate Electronics Corporation. 


NEW ENTRY 


Analogue Fully Fly-by-Wire 
System for the Pre-Block 40 F-16 


The system is entirely analogue in nature, with four 
channels in each of the three axes providing the 
necessary redundancy to meet the failure criterion of 
being able to continue flight after two failures. At the 
heart of the system is a 20 kg box containing the four 
flight control computers, each rigorously isolated from 
electrical contact with any other. Each has its own 
power supply and individual input signals from the 
pilot’s sidestick controller, sensors and air data system. 
Each computer processes its signals and provides 
independent output commands to the servo actuators 
that move the flying control surfaces. 

Fault isolation within the computer box, and sub- 
sequent reconfiguration of the computers to compen- 
sate for the new situation, are achieved by the use 
of analogue output voters that interface sensors and 
computations with movement of the servo-actuators. 
A 63-function self-test schedule is run automatically as 
part of preflight checks. 


Specifications 
Dimensions: 457 x 254 x 203 mm 
Weight: 20 kg 

Power: 150 W 

Digital channels: 4 
Independent back-up: 1 
Fault tolerance: 2 fail-operate 
Analogue inputs: 88 
Memory: 

(PROM) 16 k 

(RAM) 2 k 

Language: LSI HOL 
Reliability: 2,181 h MTBF 


Status 
In service in F-16A and pre-Block 40 C single-seat and 
F-16B and D two-seat versions. 


Contractor 
Lear Astronics Corporation. 


Digital Flight Control System for 
the F-15E 


Whereas the standard McDonnell Douglas F-15 has a 
Lockheed Martin analogue flight control system, the 
additional requirements of the F-15E for deep pen- 
etration with emphasis on terrain-following and terrain- 
avoidance, allied with new sensors, called for a digital 
triplex automatic system of greater performance and 
reliability. Digital technology permits control laws to be 
optimised both for air combat and for high-speed low- 
level flight. Lear Astronics is also responsible for the 


digital pressure sensors used to provide speed and 
aerodynamic pressure sensing for the system. The sys- 
tem is based on MIL-STD-1750 instruction set architec- 
ture and uses Lockheed Martin Fairchild Systems 9450 
microprocessors. 


Status 
Production began in 1985. A total of 516 F-15E aircraft 
was procured between 1986 and 1991. 


Contractor 
Lear Astronics Corporation. 


Digital Fully Fly-by-Wire System 
for the JAS 39 


The digital fully fly-by-wire flight control system for Swe- 
den’s Saab JAS 39 Gripen has a triplex layout and is 
built into a single box. 

Lear Astronics was responsible for design and con- 
struction of the flight control computer boxes, and for 
testing and integration of the complete system, includ- 
ing the Moog flying control servo-actuators. These are 
single-stage direct drive devices, using samarium- 
cobalt electric motors to operate the main hydraulic 
power valves. 


Specifications 

Dimensions: 447 x 320 x 193 mm 
Weight: 20 kg 

Power: 309 W 

Digital channels: 3 
Independent back-up: 3 
Analogue inputs: 128 
Memory: 

(PROM) 32 k 

(RAM) 4 k 

Language: LSI HOL 

Interface: dual MIL-STD-1553B 
Reliability: 1,769 h MTBF 


Status 

In production for the JAS 39 Gripen. The programme 
was initiated in April 1983 and production began in 
1990. 


Contractor 
Lear Astronics Corporation. 
UPDATED 


Flight Control Augmentation 
System for the KC-135R 


Lear Astronics provides the flight control augmentation 
system for US Air Force Boeing KC-135 tankers 


LTN-400 Flight Management 
System 


The LTN-400 flight management system consists of the 
navigation computer, data transfer unit and control/ 
display unit. 

The LTN-400 navigation computer incorporates gate 
arrays, VLSI surface mounting and flash memory 
devices. The 3.1 Mbyte memory capacity includes pro- 
visions for growth up to 5 Mbytes. An advanced micro- 
processor provides fast and efficient data acquisition. 
High reliability is achieved through the use of newly 
developed components which possess greater endur- 
ance to stress and shock. Fuel sensor inputs are 


accommodated in a variety of formats for up to four 
engines. 

The software program provides quick access to a 
large navigation database, flight planning with SID and 
STAR procedures and airways, a Kalman filtered best 
computed position, auto-scanning DME/DME/DME, en 
route manoeuvres such as direct-to, heading com- 
mands, VNav, holding patterns, three-dimensional 
approach mode, fuel management and, for certain air- 
craft types, aircraft-specific performance features, 
including optional frequency management. 

Aircraft parameters are programmed into the module 
through the control/display unit. Data entered include 
aircraft identification and the communication formats 


retrofitted with General Electric/SNECMA CFM56 tur- 
bofan engines. The Lear Astronics flight control aug- 
mentation system is essentially a high-authority single- 
channel yaw damper, based on a rate gyro, that moni- 
tors engine rpm differences on the outboard engines 
and provides a correction signal to the rudder servo if 
the difference exceeds a given threshold value. The 
system is nuclear-hardened. 


Status 
In production for the Boeing KC-135R. 


Contractor 
Lear Astronics Corporation. 


Flight Control Computer for the 
RAH-66 


In 1991, Lear Astronics was selected by Boeing Heli- 
copters to be the flight control computer subsystem 
contractor for the RAH-66 Comanche helicopter, which 
is being developed in association with Boeing Defense 
and Space Group. Lear Astronics has overall responsi- 
bility for delivery of an integrated subsystem and for 
complete systems integration of the triplex computers. 
Lear Astronics is also developing the controller, flux 
valve, engineering control panel, flight control panel 
and back-up computer. 


Status 
In development for the RAH-66 Comanche helicopter. 


Contractor 
Lear Astronics Corporation. 


Fuel Savings Advisory System for 
the KC-135 


The fuel savings advisory system for the US Air Force 
KC-135 tanker aircraft consists of a fuel savings man- 
agement computer and an integrated fuel management 
panel. It interfaces with the current fuel contents gaug- 
ing system to provide the crew with the status of the 
various fuel tanks, pumps and valves, and displays fuel 
levels during all flight conditions. 


Status 
In development for the US Air Force KC-135 tanker. 


Contractor 
Lear Astronics Corporation. 


for all input/output ports, indicating specifications of 
nav sensors, air data, EFIS displays, flight guidance sys- 
tems and fuel inputs. Variables can include types, limits 
and scalings for interface compatibility and safety 
requirements. 

The easily programmed module increases flexibility 
and simplifies upgrades and sensor complement modi- 
fications. The module also provides for quick configur- 
ation verification and positive identification of aircraft 
model for performance data. 

The LTN-400 incorporates advanced concepts in ver- 
tical guidance and control. VNav pages provide com- 
puted top of descent, target vertical speed and vertical 
direct-to commands. Vertical waypoints can be defined 


with altitudes or flight levels and can include at, above 
and below parameters. Lateral waypoint offsets can be 
entered as well. The LTN-400 outputs both digital and 
analogue vertical deviations for flight guidance dis- 
plays. Digital and analogue pitch commands, anala- 
gous to circular arc steering, are output to compatible 
autopilots for fully coupled descents. 

The LTN-400 can utilise a total of 20 different leg 
types. This allows complex procedures such as head- 
ing to altitude, DME arcs, procedural turns and radius- 
to-fix precision arc legs to be flown. 

All pertinent en route data is displayed on the first nav 
page. This page, coupled with the nav displays on the 
flight guidance system, provides completely integrated 
realtime information on flight progress. Line select 
keys provide access to flight plan manoeuvres such as 
establishing a parallel course, tracking to/from a 
pseudo VOR, heading commands, holding patterns, 
arrivals and approaches. All these manoeuvres are con- 
trolled by the LTN-400, while the flight guidance system 
remains in the flight management system mode. 

The control/display unit provides the focal point from 
which the operator controls functions. The menu oper- 
ating format provides logical data sequencing and 


USA/FLIGHT MANAGEMENT AND CONTROL 


cursor prompting, reducing the most complex flight 
manoeuvres to a few simple key strokes. The full alpha- 
numeric keyboard and 10 line select keys provide for 
quick and easy data selection and entry. The use of two 
character sizes, along with colour displays, facilitates 
data recognition. 


Specifications 

Dimensions: 

(navigation computer unit) 194 x 56.8 x 388 mm 
(control/display unit) 169 x 146 x 200.2 mm 
(data transfer unit) 57.2 x 146 x 205 mm 
Weight: 

(navigation computer unit) 3.45 kg 
(control/display unit) 3.54 kg 

(data transfer unit) 1.47 kg 

Power supply: 

27.5 V DC, 60 W (max) 

26 V AC, 400 Hz, 1 VA 

Temperature range: —55 to +70°C 
Altitude: up to 70,000 ft 


Contractor 
Litton Aero Products. 
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The control/display unit for the LTN-400 flight 
management system 1995 


AN/ASN-150 Tactical Data 
Management System 


The AN/ASN-150 Tactical Data Management System 
(TDMS) controls and displays navigation, communi- 
cation and armament for a wide variety of fixed-wing air- 
craft and helicopters. It includes two dual-redundant 
tactical data processors, communications and arma- 
ment system controllers, multifunction displays and 
various display and intercom system control panels. 
Operator interface with the system is provided by four 
control/display units, each with an alphanumeric 
keyboard and LED display. 

The TDMS is interfaced with other avionics by a dual- 
redundant MIL-STD-1553B databus and by discrete 
interconnections. 


Specifications 

Dimensions: 

(tactical data processor) 257 x 193 x 387 mm 
(communications system controller) 356 x 178 x 
443 mm 

(armament system controller) 191 x 152 x 262 mm 
(multifunction display) 267 x 211 x 381 mm 
(control/display unit) 116 x 170 x 178 mm 


Units comprising the AN/ASN-150 tactical data management system 


(intercom system) 127 x 38 x 46 mm 

(display and control panel) 86 x 147 x 76 mm 
Weight: 123 kg 

Reliability: 250 h MTBF 


Status 
In production and in service with US Navy HH-60H and 
SH-60F, US Naval Reserve SH-2G and US Coast Guard 
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HH-60U. The system is also in use internationally in S-70 
variants procured or selected by Greece, Kuwait, the 
Republic of China and Thailand. The TDMS has been 
modified for use in fixed-wing aircraft such as the 
Republic of China S-2T. 


Contractor 
Litton Guidance & Control Systems. 


AN/ASW-38 Automatic Flight 
Control Set for the F-15 


The ASW-38 provides the control functions for the US 
Air Force’s McDonnell Douglas F-15A, B, C and D ver- 
sions. It provides three-axis command augmentation to 
improve the fighter’s handling qualities over the very 
wide speed/height envelope. The analogue system 
incorporates two channels in each of the three axes, 
also supplied by dual sensors. Three-axis fail-safe trim 
control and stall inhibit functions are also provided. The 
set comprises two computers (one for pitch, the other 
for roll and yaw), a three-axis dual-channel rate sensor 
box, two-axis dual-channel accelerometer box, dual- 
channel pressure sensor unit, stick force sensor and 
pilot’s controller. 


Specifications 

Dimensions: 

(computers) 152 x 152 x 381 mm 

(rate sensor) 114 x 114 x 178 mm 
(acceleration sensor) 102 x 57 x 102 mm 
(pressure sensor) 114 x 76 x 127 mm 
Weight: 

(total set) 17.8 kg 

Power: 265 W 

Reliability: 1,100 h MTBF over 10,000 flight h 


Status 
In service in the McDonnell Douglas F-15A, B, C and D. 
No longer in production. 


Contractor 
Lockheed Martin Control Systems. 
UPDATED 


Commercial FADECs 


FADEC | utilises a 68000 microprocessor as the main 
processor and has a dual architecture. Each channel of 
the Full Authority Digital Engine Control (FADEC) 
receives a combination of redundant and simplex 
information from both engine and aircraft sources. 

This information is then converted to a digital 
format by the interface circuitry and control algorithms 
are executed by the microprocessor to determine 
the proper control outputs. Communication with 
the aircraft systems is provided through redundant 
ARINC 429 digital serial buses. All engine control 
functions, as well as significant engine monitoring func- 
tions are performed in a single LRU. These functions 
include speed control, active clearance and variable 
geometry control, fuel monitoring, autostart, thrust 
reverser interlock and engine conditions monitoring. 
Incorporation of these functions in the FADEC 
provides greater efficiency, reduced variations and 
emissions, reduced crew workload and easier trouble- 
shooting. The latest versions of FADEC | have incorpor- 
ated a processor upgrade providing increased memory 
and throughput, as well as box-level reprogramming uti- 
lising the ARINC 429 interface with ARINC 615 
protocol. 

FADEC II utilises surface mount electrical packaging, 
custom designed integrated circuits, flexible circuit 
assemblies to replace wire harnesses and high-density 
connectors. It uses a 32-bit 68020 microprocessor and 
also provides high-speed ARINC 429 communication 
and ARINC 615 reprogramming. 

The GE90 FADEC is the latest commercial engine 
control from Lockheed Martin. Borrowing heavily from 
the FADEC II and sharing several subassemblies in 


common, the GE90 FADEC will ETOPS 


requirements. 


meet 


Status 

FADEC | commenced service in 1988 with the 
CFM56-5A engine on the Airbus A320. It later entered 
service on the Boeing 747 and 767 in 1989. It now 
exceeds ten million hours in revenue service. 

FADEC Il entered service in 1993 on the Airbus A340 
with the CFM56-5C engine, and in April 1994 on the 
A330 with the CF6 80E engine. FADEC II is planned for 
the CFM56-7 engine to be installed on the Boeing 737. 

The GE90 FADEC is in service on the Boeing 777. 


Contractor 
Lockheed Martin Control Systems. 


UPDATED 


Digital Flight Control System for 
the F/A-18 


The F/A-18 flight control system is a digital four-channel 
Fly-By-Wire (FBW) system operating the aileron, stabila- 
tor and rudder primary flying controls, leading-edge 
and trailing-edge flaps and nosewheel steering. The 
system incorporates 32 servo loops to drive and control 
these functions. At the same time the conventionally 
mounted control column, in contrast to the F-16’s side- 
stick controller, has a mechanical link to the tailerons 
for reversionary pitch and roll control. All FBW compu- 
tations are accomplished by four digital computers 
operating in parallel, accepting inputs from linear 
variable differential transformers sensing control 
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column and rudder pedal movement and analogue 
motion sensors, and formulating commands to the 
redundant electrohydraulic servo-actuators driving the 
control surfaces. The system therefore remains oper- 
ational after two failures. It has a high degree of inte- 
gration with other aircraft equipment, communication 
being accomplished by means of a MIL-STD-1553 
databus. 

Two special display modes are used in conjunction 
with the system. The first is a flight control failure matrix, 
the second provides recovery guidance during spins 
and both use the same CRT unit. In the first mode, the 
display is selected to show details of the fault, after the 
pilot’s attention has been drawn to its presence by an 
indication on the central warning system. The display 
signals ‘X’ at the position of the fault on a schematic dia- 
gram of the system painted on the screen. In the sec- 
ond mode, the display shows the position of the control 
column needed to recover from a spin, assumed to 
exist when yaw rates greater than 15°/s occur simul- 
taneously with speeds of 125 knots or below. This 
mode is selected automatically, having absolute priority 
over other displays when this combination of speed 
and yaw rate occurs. The two modes were originally 
provided for flight test purposes, but have been 
retained in production aircraft following recommen- 
dations from Naval Air Test Center and McDonnell 
Douglas test pilots. 

The system comprises two flight control computers, 
each incorporating two microprogrammable digital 
processors specially designed for flight control appli- 
cations, two rate sensor boxes, two acceleration sensor 
boxes, an air data sensor box, rudder pedal force 
sensor and pilot’s control panel. 


Status 
In service on the F/A-18. 


Contractor 
Lockheed Martin Control Systems. 


UPDATED 


Electronic Flight Control Set for 
the B-2 


The digital fly-by-wire Electronic Flight Control Set 
(EFCS) consists of two parts: a quadruple redundant 
set of Flight Control Computers (FCCs) and quadruple 
redundant pilot sensor assemblies. Each FCC is a 
single-channel, real-time digital computer, connected 
via a MIL-STD-1553 bus controller to the avionics 
sytems, remote terminals, pilot sensor assemblies, 
cockpit panels, nosewheel steering and hydraulic 
system. The computer includes a PACE 1750A 
processor with a throughput of 2 Mips. 

There are three pilot sensor assemblies: yaw pedal, 
pitch stick and roll stick. The sensor assemblies 
transform pilot input to an electronic signal which 
communicates with the FCC. 


Specifications 

Dimensions: 

(FCC) 388.4 x 345.9 x 193.5 mm 

(pilot sensor assembly) 215.9 x 66 x 91.4 mm 


The flight contro! electronics set for the McDonnell Douglas F/A-18 Hornet 
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Weight: 
(FCC) 18.6 kg 
(pilot sensor assembly) 1.81 kg 


Status 
In service in the Northrop Grumman B-2. 


Contractor 
Lockheed Martin Control Systems. 


UPDATED 


Electronic Flight Control System 
for the C-17 


The McDonnell Douglas C-17 transport is designed to 
carry men and equipment into austere airfields and 
drop zones near the front line. Operation of a large air- 
craft at low speed needs a flight control system that pro- 
vides stable yet responsive control, augments the basic 
stability of the aircraft at low speeds and is extremely 
reliable. These requirements are being met through 
development of a quadruple redundant digital fly-by- 
wire control system for both the primary and secondary 
flight controls of the C-17. The Electronic Flight Control 
System (EFCS) controls the actuators that drive the 
movable ailerons, flaps, leading-edge slats, spoilers, 
horizontal stabilisers, elevators and rudders. 

All flight controls are electrically commanded in their 
normal mode of operation. A mechanical system pro- 
vides back-up control between pilot controls and the 
elevator, aileron and lower rudder. 


The EFCS is a full-time, full-authority fly-by-wire con- 
trol system with stability augmentation in all axes. Elec- 
tronic flight control functions are provided by 
quadruple redundant sensor, computation and actu- 
ation channels. In the fly-by-wire control mode, the sen- 
sors relay pilot force signals to the four Flight Control 
Computers (FCC). The FCCs are programmed, using 
other sensor information and inputs, to generate flight 
control signals that control flight path and attitude. In 
addition, the EFCS provides automatic aileron and 
stabiliser trim, autopilot, flight director and autothrottle 
functions. An  angle-of-attack limiting system is 
provided to prevent stall during highlift configuration. 

The EFCS is designed to provide continued oper- 
ation following both failures and battle damage. This 
capability is achieved through four-channel architec- 
ture which can continue full-function operation on two 
channels. The channels are separated on the aircraft 
and the components are located so as to minimise the 
risk of losing multiple channels through battle damage. 


Status 
In service on the McDonnell Douglas C-17. 


Contractor 
Lockheed Martin Control Systems. 
UPDATED 


Flight Control System for the V-22 
Osprey 


The V-22 Osprey Flight Control System (FCS) is a fly-by- 
wire system composed of triple, dual Primary Flight 
Control System (PFCS) processors and triple Auto- 
matic Flight Control System (AFCS) processors. The 
Flight Control Computers (FCCs) provide interfaces for 
the swashplate, elevator, rudder, flap and pylon primary 
actuators. The FCCs also provide interfaces for the 
cockpit control force/driver actuator, cockpit control 
thrust driver actuator and nosewheel steering second- 
ary actuators. The FCC interfaces with the 1553B avion- 
ics multiplex bus and also incorporates a dedicated 
flight control system multiplex bus in each channel. The 
system is two fail-operational with respect to PFCS 
functions and one fail-operational with respect to AFCS 
functions. 

Each FCC incorporates dual 1750A processors for 
the PFCS control functions and one 1750A processor 
for the AFCS control function. An input/output pro- 
cessor is used for data management and built-in test 
functions. The PFCS and AFCS processors interface 
with the I/O bus via a dual-port memory to enhance 
computerised throughput. 

The PFCS electronically connects the pilot’s controls 
to the various control surface actuators for safe oper- 
ation of the aircraft. The automatic flight control system 
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Components for the C-17 electronic flight control system 


provides the necessary level of control augmentation 
required for reliable mission performance. 

The PFCS provides basic control of the aircraft by 
connecting and mixing pilot control inputs during the 
helicopter, transition and aeroplane modes of oper- 
ation. All actuators are commanded from the PFCS pro- 
cessors and each dual PFCS processor has failure 
detection and shutdown logic so that either processor 
in each channel can independently shutdown the 
actuator channel controlled by that channel. 

The automatic flight control system provides stability 
and control augmentation and mission related selec- 
table modes of the flight control system. It is a triplex 
cross-channel monitored system which provides oper- 
ation after first failure in most triplex sensor paths. On a 
second failure, the function is shut down in a fail-safe 
manner. 

Automatic flight control system inputs to the primary 
flight control system are voted at the input interface of 
the PFCS. The selected inputs are further restricted by 
rate and authority limiting in the control laws of the 
primary flight control system. 

A non-redundant, dual-computation analogue 
back-up computer, in conjunction with analogue 
elements of the PFCS, provides for continued control of 
the aircraft in the event of a total loss of the digital pro- 
cessing functions. It also directly controls the back-up 
modes of the pylon actuator and electronic engine 
controls. 

The flight control computer processor monitors the 
back-up computers continuously in normal operation. 
Built-in test for the back-up is controlled by the I/O pro- 
cessor during preflight and maintenance modes of 
operation. 

The system consists of: 

Flight control panel: this provides pilot/co-pilot control 
for the automatic flight control system. 

Engine control panel: lever type engine condition con- 
trols are provided for the V-22’s two engines. Illumi- 
nated push-button switches are used to select and 
indicate which engine controller is active. A third lever 
controls the rotor brakes. 

Cockpit interface unit: the Cockpit Interface Unit (CIU) 
passes cockpit discrete data to the dedicated flight 
control system multiplexer bus. The CIU also contains a 
roll rate sensor. 

Flight control computers: one flight control computer 
using 1750A architecture is provided for each channel. 
Primary and automatic flight control system functions 
each incorporate separate processing. Within the com- 
puter, the systems communicate via a common dual- 
port memory designed so that the hardware failures on 
the AFCS bus or memory side do not cause failures of 
the PFCS functions. 

Analogue back-up computer: a non-redundant, dual 
computation channel analogue back-up computer pro- 
vides for continued control of the aircraft in the event of 
a system failure of the digital processing functions. 
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Conversion actuator electronic interface unit: this 
provides control of the electric back-up pylon actuator 
motor. 

Flap panel: this allows the pilot/co-pilot to select the 
operation of the flaps. 


Status 
In development for the V-22 Osprey. 


Contractor 
Lockheed Martin Control Systems. 
UPDATED 


Stability Augmentation System for 
the A-10 


Stability augmentation for the US Air Force Fairchild 
A-10 in pitch and roll is provided by a two-axis, two- 
channel system that not only improves handling qual- 
ities but makes for more accurate weapon delivery. 
Each channel in a given axis is independent of the 
other, except for monitoring cross links, and both are 
disengaged if significant desynchronisation occurs. 
Separate engage switches permit single-channel 
operation, however. 

The system also provides turn co-ordination, com- 
pensation for the pitching moment caused by operation 
of the speed brake or recoil from the GAU-8 30 mm 
cannon. The pitch and yaw monitors can also be 
self-tested. 

The system comprises a single-box computer and 
pilot's control panel. The computer contains six rate 
sensors, four of which are solid-state devices manufac- 
tured by Lockheed Martin. 


Specifications 

Dimensions: 

(computer) 155 x 196 x 318 mm 
(control panel) 146 x 86 x 165 mm 
Weight: 

(total) 7 kg 

Power: 73 W 


Status 
No longer in production. In service in the US Air Force 
Fairchild A-10. 


Contractor 
Lockheed Martin Control Systems. 
UPDATED 


Standard Automatic Flight Control 
System for the EA-6B 


The Standard Automatic Flight Control System 
(SAFCS) for the Northrop Grumman EA-6B Prowler is a 
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A typical presentation of Safe Flight’s airspeed 
select feature 


standard computer design suitable for application to a 
variety of Navy aircraft. This capability is made possible 
by the inclusion of additional input/output circuitry and 
multiple memory options. Growth in redundancy up to 
triplex is possible through the inclusion of a cross- 
channel databus for exchanging information between 
computers. 

The EA-6B SAFCS currently interfaces with analogue 
sensors and a 1553 avionics databus and drives 
electrohydraulic and trim actuators. Command aug- 
mentation, attitude and directional control servo-loops 
provide aircraft stability and control. 

An extensive built-in test is provided together with 
non-volatile RAM for in-flight fault data storage. Main- 
tenance information displayed in the front panel simpli- 
fies testing and logistic support. It also provides a quick 
turnaround resulting in higher availability. Use of hybrid 
circuits and low-power electronics minimises space, 
power and weight considerations while maximising 
reliability. 


Specifications 

Dimensions: 178 x 145 x 267 mm 

Weight: 9.1 kg 

Power supply: 115 V AC and 28 V DC 

Power dissipation: 42 W 

Cooling: convection, no forced cooling air 

CPU throughput: 429 Kips, DAIS mix 

Interfaces: RS-232, 1553B 

1/O: 96 analogue inputs, 12 analogue inputs, 128 dis- 
crete I/O, 1553 and cross-channel datalink. (Above I/O 
is not a limitation, but current capability.) 

Programs: Jovial and Assembly 


Status 
In service in the Northrop Grumman EA-6B Prowler. 


Contractor 
Lockheed Martin Control Systems. 


UPDATED 


Airspeed Select Feature for SCAT 
Autopower Systems 


An airspeed select feature is available for the Safe 
Flight SCAT Autopower system which enables the pilot 
to programme the automatic throttles to hold appropri- 
ate speeds for all phases of flight, allowing economical 
cruise performance, variable holding and approach 
speed scheduling. Any speed selected by the pilot is 
maintained by the SCAT system, but a safety feature 
precludes the aircraft flying below the speed appropri- 
ate to the maximum permitted angle of attack. 


Status 
In production. Certified for use on McDonnell Douglas 
DC-9 and Boeing 727 aircraft. 


Contractor 
Safe Flight Instrument Corporation. 


Performance Computer System 


Safe Flight’s performance computer system is designed 
to provide increased accuracy in obtaining the best bal- 
ance between fuel economy and airspeed, while reduc- 
ing crew workload in the operation of business jets. The 


system computes and displays the speed appropriate 
to maximum specific range under the prevailing 
conditions. Alternatively long-range speed, percentage 
of maximum specific range being achieved, optimum 
cruise altitude or several other parameters may be 
selected as the baseline. Inputs from various aircraft 
sensors, together with stored performance data, are 
used in these computations which take into account all 
external factors such as the effects of fuel burn or 
change of wind velocity appropriate to the type of air- 
craft. The computer is based on an Intel 8085 micropro- 
cessor and has 28 kbytes of read-only memory and 
2.25 kbytes of random access memory. The computer 
can supply data to compatible autothrottles or thrust 
management systems produced by Safe Flight which 
are controlled by means of a control/display unit. 


Specifications 

Dimensions: 

(computer) % ATR short 

(control/display unit) 57 x 146 x 121 mm 
Weight: 

(computer) 3.4 kg 

(control/display unit) 0.55 kg 

Power supply: 115 V AC, 400 Hz 


Status 
In production and service. 


Contractor 
Safe Flight Instrument Corporation. 


Speed Command of Attitude and 
Thrust System 


Safe Flight has pioneered the development of wing 
lift instrumentation and technology and has now prod- 
uced the Speed Command of Attitude and Thrust 
(SCAT) system that provides pitch guidance during the 
take-off, initial climb and go-around phases of flight, and 
thrust guidance for landing approach. When combined 
with Safe Flight’s Autopower automatic throttle system, 
it can offer the standard of speed stability appropriate 
to Category Ill approach and landing requirements. 

SCAT drives the pitch command bar of the flight 
director during low-speed phases of flight. If an engine 
fails just after take-off, the crew is immediately pre- 
sented with the pitch attitude giving the best rate of 
climb. It does this by matching the aircraft's lift/drag 
characteristic polar diagram against the thrust level 
available. 

Emphasis is placed on the system’s ability to combine 
target angle of attack and acceleration along the flight 
path to optimise the crew’s performance during critical 
periods which demand precise attitude and speed con- 
trol if the situation is to be stabilised. It is particularly 
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useful in restrictive runway operations, noise abate- 
ment procedures and at times of forecast windshear. 


Specifications 
Dimensions: *% ATR short 
Weight: 3.9 kg 


Status 
In production, in service and certificated on the Cessna 
Citation Ill. 


Contractor 
Safe Flight Instrument Corporation. 
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Thrust Management Computer 


Athrust management system, introduced by Safe Flight 
in 1983, operates throughout the flight regime. By 
monitoring all important engine parameters, the system 
gives protection against exceeding engine limits. It can 
compute the correct power setting (N, or engine press- 
ure ratio) for take-off, climb, cruise and go-around. It 
also monitors N,, N, and turbine exhaust temperature 
settings for cruise to maintain efficient operation within 
approved limits. For autothrottle equipped aircraft the 
computer controls the throttles from brake release to 
the landing flare. 


Specifications 

Dimensions: 

(computer) % ATR short 

(thrust target indicator) 36 x 64 x 142 mm 
Weight: 

(computer) 3.2 kg 

(thrust target indicator) 0.34 kg 


Status 
In production. 


Contractor 
Safe Flight Instrument Corporation. 


Ground Collision Avoidance 
System 


The ground collision avoidance system is a generic 
sensor flexible unit which provides ground proximity 
warning to crews to prevent controlled flight into ter- 
rain, by the use of aircraft dynamics. The system is 
designed to meet or exceed the requirements of RTCA 
DO-161C and TSO C92b. 

The state vector algorithm monitors aircraft and ter- 
rain position, anticipates aircraft manoeuvres and, con- 
sidering various other available sensor data, matches 


the solution against warning criteria. The state vector 
approach predicts the aircraft’s flight path, rather than 
simply detecting the aircraft’s present position and 
issuing a warning based on the aircraft’s entry into a 
predetermined flight envelope. The dynamic state vec- 
tor method has no need for multiple modes of oper- 
ation or system inhibits in flight, as false warnings are 
virtually eliminated. 


Specifications 
Dimensions: 57.1 x 158.7 x 320.5 mm 
Weight: 3.72 kg 


Power supply: 28 VDC,1A 
Reliability: >15,000 h MTBF 


Status 

Originally developed for US military transport aircraft, 
the ground collision avoidance system is now available 
for use in commercial applications. 


Contractor 
SCI Systems Inc. 


Electrostatic Engine Monitoring 
System 


The Electrostatic Engine Monitoring System (EEMS) 
provides real-time damage detection and is claimed to 
promote earlier warning than any other monitoring 
technique for gas-turbine engines. 

A hoop sensor detects ionised gas clouds in the 
engine exhaust. Identification of the electrostatic signa- 
tures of the clouds, caused by rubbing, eroding or 
cracking parts, gives early indication of damage and 
identifies the degrading section of the engine. Damage 
is detected long before performance degradation and 
without periodic inspections, providing up to 100 hours 
early warning of impending engine failure. 


Status 
In test for the RAH-66 Comanche helicopter. 


Contractor 
Smiths Industries Aerospace. 


Flight Management Computer 
System 


The Flight Management Computer System (FMCS) is 
used for commercial air transport applications. Cur- 
rently it is available in single or dual configuration for 
the Boeing 737 and in a triple configuration for the Ily- 
ushin II-96. The system is designed to meet the new air- 
space requirements specified by ICAO in_ their 
instrumentation plans for communication navigation 
and surveillance for Air Traffic Management. This 
includes communications with an adaptable datalink to 
allow each airline to customise its airline communi- 
cations; navigation with the latest in required navi- 
gational performance/actual navigation performance 
methodology certified to use GPS and surveillance with 
the building blocks to implement functions such as 
ATC clearance entry and ADS reporting. 

The flight management computer system has a 
single high-power 32-bit microprocessor and contains 
options for 4, 8 or 16 Mbytes of on-aircraft loadable 
EEPROM for storage of the operational flight program 
and navigation database. Up to two million bytes of 
memory is dedicated to the operator’s navigation 
database and can be structured according to the 
customer’s specification. A wide range of options is 
available from a simple listing of navaids and airports 
to a detailed coverage of the airline’s operating 
routes, SIDs, STARs and gate assignments. Smiths 
Industries offers airlines a choice of using Jeppesen, 
Racal or Swissair for the navigation database update 
service. 

The crew interface is via a CRT control and display 
panel on which 14 by 24 character lines of information 
can be displayed. Aircraft lateral and vertical profile 
data is presented and critical information is highlighted 


by reverse video presentation. The bottom line of the 
CRT is used as a Scratchpad for crew entries. 

The system can be coupled to the autopilot and 
autothrottle for automatic profile tracking and energy 
management. Fuel savings in the range 4 to 14 per cent 
are predicted in normal operations. 

The system is available to all Boeing 737 operators 
either in a dual-unit or single-unit installation. The dual 
unit manages all performance, navigation and 
approach functions, as well as improving dispatch 
availability. The dual-unit format can be installed in 
place of the current single unit. The computer is a pass- 
ively cooled 4 MCU form factor that is half the weight, 
uses one fifth the power and is over five times faster 
than competitive flight management systems. The sys- 
tem has spare memory and processor throughput to 
accommodate the FMCS functions of the FANS 
implementation programme. 


Specifications 

Dimensions: 

(display) 267 x 146 x 229 mm 
(computer) 320 x 257 x 193 mm (4 MCU) 
Weight: 

(display) 8.2 kg 

(computer) 7.7 kg 

Power required: 

(total) 75 W 

Reliability: 18,000 h MTBF (predicted) 


Status 
In production and in service on Boeing 737-300, 400 


and 500 aircraft in single or dual configurations. The 
triple configuration is standard for the Ilyushin IL-96M. 
The FMCS will also be on the 737-700 and -800 ina 
timescale to support aircraft certification in late 1997. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


Fuel Savings Advisory System 


The Fuel Savings Advisory System (FSAS) is intended 
for military transport aircraft. The system includes a 
Fuel Savings Computer (FSC), Control and Display Unit 
(CDU) and a Display Interface Control Unit (DICU). The 
computer has software for both the Lockheed C-141 
and C-5 supported in a single computer program. 
Identical hardware is used in both aircraft. 

An aircraft wiring jumper selects aircraft type and ver- 
sion when the computer is installed. A Smiths Indus- 
tries installation kit is used for rapidity and ease of 
aircraft modification. Software is written in high-level 
language with full documentation and support tools. 
The system has a specified MTBF of 2,000 operating 
hours. 

Operational aspects include climb, cruise, descent 
and transition coupling to the autothrottle and auto- 
pilot. The system also provides advisory information on 
an alphanumeric CDU that interfaces with the aircraft’s 
INS for enhanced navigation. 


The Smiths Industries flight management computer system is available in single or (as shown here) in dual 


configurations 
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The FSAS features flight management, navigation, 
fuel savings, Tacan and waypoint database, take-off 
and landing computations, colour graphic tactical aids, 
moving map displays, enhanced airdrop capability, 
time of arrival control, altitude alerting, windshear 
prediction and detection and audio alert tones. 

Tactical functions are provided to enhance the mis- 
sion performance of the aircraft and crew. Performance 
advisory aids include maximum climb, obstacle clear- 
ance, VMO/MMO, buffet margins, rapid descent and 
optimum approach data, all of which help to improve 
tactical efficiency and reduce crew workload. 

A built-in test system verifies overall system oper- 
ational status to the flight crew and offers a method of 
isolating faulty LRUs without support equipment. 


USA/FLIGHT MANAGEMENT AND CONTROL 


Status 
In service in Lockheed C-141 and C-5 aircraft. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


Inductive Debris Monitor 


The Inductive Debris Monitor (IDM) provides real-time 
damage detection and is claimed to give earlier warn- 
ing than any other monitoring technique for fluid wetted 
systems, without false alarms. 
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The IDM is guaranteed to detect magnetic and non- 
magnetic metal chips, is independent of fluid velocity 
and viscosity and is insensitive to foam, bubbles and 
dielectric properties. Metal chips are classified by type, 
size and rate of occurrence, detecting damage long 
before performance degradation and without periodic 
inspections, to provide up to 10 hours early warning of 
impending failure. 


Status 
In testing for the RAH-66 Comanche. 


Contractor 
Smiths Industries Aerospace. 
VERIFIED 


System 40/50/60/65 Autopilots 


The basic System 40 autopilot consists of a combined 
programmer/computer/annunciator in a single box, a 
turn co-ordinator and an electrically operated roll servo. 
It permits both straight and turning flight, while inputs 
from a radio beacon provide the means for VOR track- 
ing for en route navigation, localiser tracking for 
approach and reverse or back course tracking. The sys- 
tem can be upgraded to include a heading mode by 
adding the optional directional gyro. 

The System 50 has all the foregoing functions, but 
adds an altitude hold mode and elevator trim indi- 
cators. The optional directional gyro can be added to 


provide heading hold. An accelerometer confers pitch 
stability and automatically disconnects the system in 
the event of a pitch axis fault. In addition the system 
incorporates a preflight test feature that tests internal 
limiter circuitry. 

The System 60 is a rate autopilot using rate of 
change of aircraft motion instead of attitude to generate 
demands to the flying controls. The System 60 is a 
single- or two-axis system comprising an electric turn 
co-ordinator, 3 in (76 mm) air-driven directional gyro, 
mode programmer/annunciator, pitch and/or roll guid- 
ance computers and servos, master switch and control 
wheel disengage switch and altitude transducer. 

The System 65 autopilot has the same performance 


standards as the System 60 but includes automatic 
elevator pitch trim, liquid crystal display programmer 
and a remote annunciator. 

A liquid crystal display altitude selector/alerter com- 
bines the computer and programmer in a single 
package. 


Status 
All systems are in production. 


Contractor 
S-TEC Corporation. 


UPDATED 


Mark II Ground-Proximity Warning 
System 


Sundstrand’s Mark Il Ground-Proximity Warning Sys- 
tem (GPWS) computer is designed for aircraft wired to 
ARINC 594 standard and is suitable for service in a wide 
cross-section of commercial, military or business air- 
craft. The Mark II model is claimed to be the first GPWS 
to use a Mach/airspeed input and therefore to have a 
much faster response time than previous GPWS com- 
puters. It was the first such system to offer voice alerts 
which specifically identified each warning mode, and 
the first to offer a warning mode for minimum approach 
conditions. 

Warning modes for the Mark II unit are generally the 
same as for the Sundstrand Mark V digital GPWS (see 
next entry) although there are differences between the 
warning times and the warning envelopes themselves. 


Specifications 
Dimensions: % ATR short 
Weight: 3.63 kg (max) 


Status 
In production and service. Selected by the US Navy for 
the UC-12B. 


Contractor 
Sundstrand Data Control Inc. 


Mark V Digital Ground-Proximity 
Warning System 


The Sundstrand Mark V digital ground-proximity warn- 
ing system computer is designed for service with air- 
craft equipped with ARINC 700 avionics. It provides the 
flight crew with back-up warning for seven potentially 
dangerous situations including windshear conditions. 

Alerts and warnings are provided by steady or flash- 
ing visual indications and by audible warnings. Each 
audio warning is also annunciated to identify the 
particular situation such as excessive descent rate, 
excessive closure rate to terrain, significant altitude 
loss after take-off, insufficient terrain clearance, excess- 
ive descent below glide slope, altitude call-outs and 
windshear detection. 

Windshear detection and annunciation are provided 
by Sundstrand’s Mark V computer. When the computer 
detects an impending windshear situation, an optional 
amber light is turned on in the cockpit. If the aircraft 
experiences further windshear severity, a red warning 
light is displayed along with a voice message 


‘windshear’ repeated three times. The windshear alert 
function takes priority over other GPWS alerts. 

Other alerts are repeated twice. If the aircraft’s per- 
formance continues to degrade, the message is 
repeated. A particular advantage of the variety of voice 
alerts is that its operationally orientated warnings per- 
mit confirmation by cross-checking of the panel instru- 
ments. Diagnosis of flight warnings can thus be quickly 
carried out and corrected. The speed of the ground- 
proximity warning system envelopes has been 
increased, providing longer warning times. 

The system contains a number of features to assist in 
test maintenance and repair procedures. These include 
a non-volatile memory which stores both steady-state or 
intermittent faults occurring over the last 10 flight sec- 
tors and which can be erased only when the unit is 
removed from the aircraft for bench work. The 
accepted test procedure is programmed within the 
computer and a simple test fixture is all that is required 
to re-address computer output data back into the com- 
puter itself. An alphanumeric display on the front of the 
unit can be used to isolate faults and indicate specific 
LRUs which require replacement. Faults can be 
isolated on the bench to board level. 

The GPWS complies with ARINC 600 standards and 
its subcomponents are grouped by circuit function on 
plug-in/fold-out removable printed circuit boards with 
easily removed captive hardware. Latitude and longi- 
tude are used to modify warning boundaries at certain 
locations to reduce nuisance probability, or increase 
available warning time. 


Specifications 
Dimensions: 2 MCU 


Status 
In production and service on Boeing 737-306. 


Contractor 
Sundstrand Data Control Inc. 


Mark VI Ground-Proximity 
Warning System 


The Sundstrand Mk VI ground-proximity warning sys- 
tem operates in six modes: excessive descent rate alert 
and warning; excessive closure rate to terrain; alert to 
descent after take-off; alert to insufficient terrain clear- 
ance; alert to inadvertent descent below glide slope; 
and altitude call-outs and bank angle alert. The Mk VI 
system is said to cost 40 per cent of the earlier Mk II 
GPWS. 


The system has been refined to delete unwanted 
warnings by reducing glide slope and terrain clearance 
floor limits to trigger warnings at altitudes down to 
750 ft above ground level on approach or to 925 ft 
above ground level with ILS acquired. 

Manual functions have been added to minimise the 
chance of false warnings due to flapless landings or 
other operational modes, when landing at airports with 
unique terrain features or in the event of incompatible 
terrain clearance during approach and departure 
procedures. 


Status 

Sundstrand has installed the Mk VI GPWS on BAe Jet- 
stream 41 and King Air testbeds. FAA TSO-C92b 
approval was given in September 1992. 


Contractor 
Sundstrand Data Control Inc. 


Mk VII Warning Computer 


Early in 1987 Sundstrand introduced a stand-alone 
windshear computer employing new, Very Large-Scale 
Integration (VLSI) technology. 

The Mk VII warning computer is a single % ATR com- 
puter that can provide windshear detection and alert- 
ing, recovery guidance and advanced ground proximity 
in a single integrated economical flight safety system. 
The Mk VII is designed for all existing and new aircraft 
with ARINC 500 analogue avionics. It offers many 
benefits to owners of analogue aircraft. 


Specifications 

Dimensions: % ATR short 

Weight: 2.63 kg 

Power supply: 115 V AC, 400 Hz, single phase, 11.5 W 
(max) 

Reliability: 30,000 h MTBF 


Status 

In production and in service on Boeing 727 and 747 
and A300 aircraft. Southwest Airlines will use the Mk VII 
on 46 Boeing 737-200s. In September 1989 the US 
Navy ordered Mk VII warning computers for P-3C, E-2, 
C-2 and S-3 aircraft. 


Contractor 
Sundstrand Data Control Inc. 


UPDATED 
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Stall Warning Computer 


The Sundstrand stall warning computer provides 
output signals to such devices as stick-shaker and stall 
warning horn, based on the aircraft’s angle of attack, 
flap/slat settings and rate of increase of angle of attack. 
Self-monitoring circuits minimise false alarms and 


failures. Front panel LEDs allow isolation of misaligned 
and faulty sensor inputs. 


Specifications 
Dimensions: *% ATR short 
Weight: 4 kg 


Status 
In production and service. 


Contractor 
Sundstrand Data Control Inc. 
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CDU 3.4 Flat Panel Control 
Display Unit 


The CDU 3.4 Series has been developed to meet the 
difficult specifications found in avionics projects where 
cost and space are important. To keep the depth to a 
minimum, it has a 3 x 4 in (75.2 x 101.6 mm) electro- 
luminescent panel. Appropriate drive electronics 
ensure good contrast performance under conditions 
ranging from bright sunlight to night. NVG-compatibility 
is under development. 

The CDU 3.4 communicates with onboard systems 
through a MIL-STD-1553 bus interface. 


Specifications 

Dimensions: 176 x 82.55 x 82.55 mm 
Weight: 4 kg 

Power supply: 28 V DC, 30 W 

Image dimensions: 101.6 x 75.2 mm 
Resolution: 320 x 240 pixels 


Status 
In production for the Belgian Air Force C-130H update. 


Contractor 
Barco nv. 


CHDD 6.8 Colour Display 


The CHDD 6.8 is a compact colour multifunction dis- 
play designed for helicopter and fixed-wing aircraft 
applications. The display features true colour and oper- 
ates in raster, stroke and combined raster and stroke 
modes. Two light sensors adapt the image to the ambi- 
ent light. The CHDD 6.8 has a 12 in (305 mm) diagonal 
display. 


Specifications 

Dimensions: 326.5 x 266.2 x 365.1 mm 
Weight: 17 kg 

Power supply: 18-32 V DC, 95 W 

Image dimensions: 246 x 186 mm 
Resolution: 

(raster) 830 x 625 pixels 

(stroke) 0.4 mm (average), 0.7 mm (max) 


Status 
The CHDD 6.8 is in service in Royal Navy and Spanish 
Navy Lynx and Sea King helicopters. 


Contractor 
Barco nv. 


MHDD 3.3 Monochrome Head- 
Down Display 


The MHDD 3.3 is a compact high-resolution 2.7 in 
(68 mm) circular avionics display used in airborne 
applications. It is a monochrome, sunlight-readable dis- 
play, with a raster scanning system suitable for fighter 
aircraft environmental requirements. 

The MHDD 3.3 features a high-brightness display, 
very low power consumption, compact design, low 
weight and brightness control on the front. It has full 


The MHDD 3.3 display is used in Belgian Air Force 


F-16 aircraft 1995 


BELGIUM 


MIL specifications and is convection cooled, requiring 
no forced air. 


Specifications 

Dimensions: 82.6 x 82.6 x 176 mm 
Weight: 1.7 kg 

Power supply: +15 V DC, 15 W (max) 
Temperature range: —40 to +55°C 
Altitude: up to 80,000 ft 

Image dimensions: 68 mm circular 
Resolution: 383 x 383 pixels 


Status 
Used in Belgian Air Force F-16 aircraft on the Carapace 
passive ECM subsystem. 


Contractor 
Barco nv. 


MPRD High-Resolution Colour 
Displays 


The MPRD Series includes the MPRD 8325 10 in 
(254 mm) display, MPRD 8337 14 in (356 mm) display, 
MPRD 9643 17 in (482mm) and MPRD 9651 20 in 
(508 mm) display. 

The MPRD 8325 is a compact rugged terminal which 
can display both monochromatic video and colour 
graphic images. Soft keys are included and allow sys- 
tem communications. AKB guarantees perfect colours 
from night to day conditions with CRT life cycle ageing 
compensation. Selections, including synch tip clamp- 
ing and phase, can be accomplished through menu 
use. The display is especially suited for recording high 
image quality in harsh environments. Main airborne 
applications are for electronic warfare, anti-submarine 
warfare, infra-red, radar and C4. 

The MPRD 8337 high-resolution display is tailored to 
military and special civil systems. A microprocessor is 
employed, along with an in-line CRT drive unit. A modu- 
lar design is used, with circuitry protection and BIT. The 
display is well suited for mobile installations subject to 
high-magnetic field interference and other severe 
environmental conditions. Main airborne applications 
are radar, infra-red, electronic warfare, anti-submarine 
warfare and C'l. 

Both the MPRD 9643 and the MPRD 9651 offer flexi- 
bility, expandability and ease of integration with low vol- 
ume and low power. Display and terminal functions are 
available in a compact package. Main airborne appli- 
cations are for radar, sonar, anti-submarine warfare, 
maritime patrol, imaging and C'l. 


Specifications 

MPRD 8325 

Dimensions: 260 x 220 x 358 mm 
Weight: 12.5 kg 

Power supply: 

115 V AC, 40-440 Hz, 75 W 

28 V DC option 

Image dimensions: 170 x 128 mm 
Resolution: 640 x 512 pixels 


MPRD 8337 

Dimensions: 375 x 300 x 401 mm 
Weight: 18.5 kg 

Power supply: 

115/220 V AC, 40-440 Hz, 100 W 
28 V DC option 

Image dimensions: 260 x 195 mm 
Resolution: 980 x 780 pixels 


MPRD 9639 

Dimensions: 387 x 323 x 355 mm 
Weight: 24 kg 

Power supply: 

115/220 V AC, 400 Hz, 100 W 
28/170/270 V DC 

Image dimensions: 264 x 198 
Resolution: 1,280 x 1,024 pixels 


The Barco MPRD 8337 rugged monitor (left) and 
CHDD 6.8 avionics monitor (right) 


MPRD 9643 

Dimensions: 435 x 355 x 391 mm 
Weight: 27 kg 

Power supply: 

115/220 V AC, 40-440 Hz, 100 W 
28/170/270 V DC options 

Image dimensions: 300 x 225 mm 
Resolution: 1,280 x 1,024 pixels 


MPRD 9651 

Dimensions: 482 x 399 x 444.5 mm 
Weight: 32 kg 

Power supply: 

115/220 V AC, 40-440 Hz, 120 W 
28/170/270 V DC option 

Image dimensions: 360 x 270 mm 
Resolution: 1,600 x 1,200 pixels 


Status 
All units are in production. 


Contractor 
Barco nv. 


RGCD Series Colour Displays 


The RGCD Series of rugged multiscan high-resolution 
colour displays includes the RGCD 6537A 14in 
(356 mm) display, RGCD 6551 B/5 19 in (483 mm) 
display, RGCD 8125 and RGCD 8325 10 in (254 mm) 
displays and the RGCD 8337 14 in (356 mm) display. 

The RGCD 6537A is designed for applications where 
space is limited and resolution requirements are 
very high. Main airborne applications are for electronic 
warfare, anti-submarine warfare, radar, sonar and C°l. 

The RGCD 6551 B/5 is designed for low life cycle 
cost for sensitive environments and multiple uses in 
electronic warfare, anti-submarine warfare, radar, fire 
control and C%l. High-reliability and low-maintenance 
requirements are based on proven design and compo- 
nents. The system may be tailored to meet applications 
with stringent requirements. 

The RGCD 8125 and RGCD 8325 are compact rug- 
ged displays for high-resolution colour images. AKB 
guarantees perfect colours from night to day conditions 
with CRT life cycle ageing compensation. The display is 
especially suited for recording image quality in harsh 
environments. Main airborne applications are for elec- 
tronic warfare, anti-submarine warfare, infra-red, radar 
and C'l. 

The RGCD 8337 high-resolution display is tailored to 
military and civil systems. A modular design is used, 
along with circuitry protection and BIT. The display is 
well suited for mobile installations subject to severe 
environmental conditions. Main airborne applications 
are for electronic warfare, anti-submarine warfare, 
infra-red, radar and C'l. 


Specifications 

RGCD 6551 

Dimensions: 500 x 430 x 533 mm 
Weight: 41 kg 

Power supply: 110-220 V AC, <220 W 
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Image dimensions: 360 x 270 mm 
Resolution: 1,280 x 1,024 pixels 


RGCD 6537 

Dimensions: 400 x 280 x 461.5 mm 
Weight: 24 kg 

Power supply: 110-220 V AC, <220 W 
Image dimensions: 260 x 195 mm 
Resolution: 1,280 x 1,024 pixels 


RGCD 8125/8325 

Dimensions: 260 x 220 x 384 mm 
Weight: 12 kg 

Power supply: 

115 V AC, 40-440 Hz 

(8125) <55 W 

(8325) <70 W 

Image dimensions: 170 x 128 mm 
Resolution: 640 x 512 pixels 


RGCD 8337 

Dimensions: 375 x 300 x 427 mm 

Weight: 18.5 kg 

Power supply: 115/220 V AC, 40-440 Hz, <85 W 
Image dimensions: 260 x 195 mm 

Resolution: 980 x 780 pixels 


Contractor 
Barco nv. 


RGD Series Ruggedised Colour 
Displays 


The RGD Series is designed for the less stringent 
environmental specifications. The Series is mechan- 
ically compatible with the MPRD 9000 Series and 
electro-optical performance, in terms of scanning, 


Peripheral Vision Display 


The peripheral vision display is designed to prevent 
pilot spatial disorientation and improve flight safety. 

The system presents the pilot with a line of light pro- 
jected across the instrument panel. This laser prod- 
uced line moves parallel to the earth’s horizon as the 
aircraft changes its attitude. As this line can be seen by 
the pilot’s peripheral vision, he will be aware of changes 
in aircraft attitude even while his attention is diverted 
outside or to other cockpit tasks. 


Specifications 

Dimensions: 

(control panel) 146 x 48 x 123 mm 
(processor) 127 x 51 x 318 mm 
(laser projector) 102 x 51 x 318 mm 
Weight: <9 kg 


Status 

In operational service on a classified USAF programme. 
Under evaluation at the Defence Research Agency, 
Farnborough on a Sea King helicopter. Also under 
evaluation on board the US Air Force F-16, the Cana- 
dian Forces CH-113 and the US Navy SH-2F ship 
motion simulator and vertifuge. 
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The RGD 6517 ruggedised colour display 


geometrics, resolution and spot size, is identical to 
that Series. 

The RGD Series is suited for projects in which price is 
a predominant restriction but technical performance 
must be guaranteed. 


Specifications 

RGD 639 

Dimensions: 387 x 323 x 355 mm 
Weight: 24 kg 

Power supply: 115/220 V AC, 90 W 
Image dimensions: 264 x 198 mm 
Resolution: 1,280 x 1,024 pixels 


RGD 643 
Dimensions: 435 x 355 x 391 mm 
Weight: 27 kg 
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Power supply: 115/220 V AC, 90 W 
Image dimensions: 300 x 225 mm 
Resolution: 1,280 x 1,024 pixels 


RGD 651 

Dimensions: 482 x 399 x 444.5 mm 
Weight: 32 kg 

Power supply: 115/220 V AC, 110 W 
Image dimensions: 360 x 270 mm 
Resolution: 1,600 x 1,200 pixels 


Contractor 
Barco nv. 


SRD 6551 B Colour Display 


The SRD 6551 B rugged multiscan high-resolution 
19 in (483 mm) colour display is designed for low life 
cycle cost for sensitive environments as well as multiple 
uses in C*l, electronic warfare, anti-submarine warfare, 
radar and fire control. High-reliability and low- 
maintenance requirements are based on proven 
design and components. The system may be tailored to 
meet applications with stringent requirements. 


Specifications 

Dimensions: 550 x 450 x 589 mm 
Weight: 43.5 kg 

Power supply: 110-220 V AC, <220 W 
Image dimensions: 360 x 270 mm 
Resolution: 1,280 x 1,024 pixels 


Status 
In service. 


Contractor 
Barco nv. 


The AlliedSignal Aerospace Canada peripheral vision display system 


Contractor 
AlliedSignal Aerospace Canada. 


CMA-730 Engine Instruments 


Canadian Marconi’s opto-electronic, solid-state vertical 
scale engine instruments have been installed in a 


large number of major military helicopter and fixed- 
wing programmes and in several types of corporate 
aircraft. 

Each instrument set is customised to the specific 


Canadian Marconi CMA-730 engine instruments for the AH-64A Apache helicopter 


aircraft type and may display parameters for the 
engines, hydraulic system, transmission and fuel sys- 
tem. Each value is indicated by a vertical column of 
lights which may be coloured to indicate green for nor- 
mal, amber for caution and red for warning. In some 
cases, the vertical scale readouts may be augmented 
by digital readouts for greater resolution and instru- 
ment sets have been produced for single-, two-, three- 
and four-engined aircraft. 

Built-in redundancy is provided by the inclusion of 
parallel solid-state circuits and dual power supplies. 
Reliability is further enhanced by the fact that there are 
no moving tapes or other mechanical devices. The use 
of fibre optics eliminates parallax completely and the 
use of incandescent lamps permits sunlight-readability. 
Versions that are fully compatible with ANVIS night 
vision goggle requirements are also available. 


Specifications 

Dimensions: depends on application and number of 
parameters displayed 

Accuracy: +0.5% full-scale reading 

Response: | s typical 

Design standard: 

(civil) DO-160 

(military) MIL-E-5400 Class 1A 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


VERIFIED 


CMA-2010 Groundspeed and Drift 
Angle Indicator 


The CMA-2010 indicator provides a continuous digital 
display of groundspeed and drift angle. Orthogonal air- 
craft velocities are output directly to the indicator via 
an ARINC 575 digital databus from Doppler velocity 
sensors or navigation systems. 

It is a microprocessor-controlled unit that eliminates 
the need for generation, amplification and intermediate 
processing of signals required for typical electromech- 
anical indicators. The microprocessor also controls the 
alphanumeric display of associated diagnostic/test 
functions and coded error messages for maintenance 
purposes. 


Specifications 

Dimensions: 165 x 83 x 39 mm 

Weight: 0.56 kg approx 

Power supply: 28 V DC; MIL-STD-704A, Cat B 
Display: sunlight-readable to 10,000 ft candles. NVG- 
compatible to ANVIS 6, Gen Ill. Two 16-segment fibre 
optic readouts, each of 3 digits. Photosensitive control 
of display intensity 

Groundspeed: 0-999 kts (0-1,999 optional) 

Speed up/slow down bug 

Drift angie: left or right, 0-45° 

Test and memory (data invalid) annunciators 
Accuracy: drift angle in tenths of 1° 

Groundspeed in increments of 1 kt 

Interfaces: ARINC 575 series digital databus 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


VERIFIED 


CMA-2014 Multipurpose Control 
and Display Unit 


The CMA-2014 is a Multipurpose Control/Display Unit 
(MCDU) that is primarily designed as a cockpit manage- 
ment system. The ARINC 739-compliant MCDU con- 
trols all GPS/FMS functions in applications such as the 
CMA-900 GPS/FMS, can provide control/display 
functions for other ARINC 739-compatible systems, 
and is also used for various system maintenance oper- 
ations. The current system uses a 9-line x 21-character, 
ARINC 739-compatible display; a 14-line x 24-character 
colour AMLCD display will be available in the third quar- 
ter of 1996. Both systems include a full alphanumeric 
keyboard, line-select keys and nine dedicated 
annunciators. 


Specifications 

Dimensions: 171 x 146 x 214 mm 

Weight: 4 kg 

Power supply: 28 V DC, 35 W (max) 

5 V AC for integral lighting 

Display: bit mapped raster scan CRT, 128 x 96 pixels; 
8 lines of 16 characters; 8 colours plus highlighting, 
image overlays, graphics and multiple display pages 
Keyboard: 56 keys including 8 soft keys 


Status 
In production. 
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Canadian Marconi’s CMA-2014 multipurpose CDU 
1996 


Contractor 
Canadian Marconi Company. 


UPDATED 


CMA-2049 Active Matrix LCD 
Instrument 


The CMA-2049 is a programmable instrument with flex- 
ible sensor data conditioning, a colour active matrix 
LCD and integral symbol generator/applications pro- 
cessors to implement EICAS and EFIS displays. It can 
be used where there is a requirement for status indi- 
cation at a glance, and includes engine monitoring and 
exceedance recording facilities and prioritised colour- 
coded cautions and warnings. 

The display is sunlight-readable 
compatible. 


and NVG- 


Specifications 

Dimensions: 180 x 142 x 178 mm 

Weight: 5.9 kg (max) 

Power supply: 28 V DC 

45 W nominal 

60 W (max) 

Display size: 126 x 102 mm 

Interfaces (options): MIL-STD-1553B, ARINC 429/ 
629, RS-232/422, discrete |/O, DC/AC analogue, 
thermcouple, resistance bulb 

Environmental: MIL-STD-5400 Class 1A, MIL-STD-461 
EMI/EMC 

Reliability: >3,500 h MTBF 


Status 
In advanced development. 


Contractor 
Canadian Marconi Company. 


UPDATED 


BRT 01M 


PRYRXT 


The CMA-2049 active matrix liquid crystal display 
instrument 1995 
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CMA-2055 Integrated 
Instrumentation Display System 


The single unit CMA-2055 Integrated Instrumentation 
Display System (IIDS) reduces the cockpit space 
required to display a variety of information including 
engine, transmission, electrical, fuel and hydraulic 
parameters, caution/warning annunciators and rotor 
track/balance and vibration monitoring data. With the 
system, associated parameters are grouped together, 
thereby increasing the rate of transfer of information to 
the pilot. The IIDS also stores engine in-flight perform- 
ance data for subsequent downloading to a ground- 
based computer for trend monitoring and analysis. 

The liquid crystal technology used in the IIDS has 
excellent resolution, wide viewing angle and high con- 
trast under all lighting conditions. Canadian Marconi’s 
approach in using this technology enables the design 
of displays that are lightweight, compact and highly 
reliable. 


Specifications 

Dimensions: 305 x 152 x 196.8 mm 

Weight: 5.4 kg 

Power supply: 

40 W nominal 

50 W (max) 

Display size: two screens each 114 x 114 mm 
Interfaces: RS-422, RS-232, analogue, discrete 
Environmental: DO-160C 

Reliability: >10,000 h MTBF 


Status 

Production deliveries began in 1992. The IIDS was 
certified for the McDonnell Douglas Explorer helicopter 
in December 1994. 


Contractor 
Canadian Marconi Company. 


VERIFIED 


CMA-2056 Multifunction Display 
System 


_ The CMA-2056 is a high-brightness CRT-based colour/ 


monochrome display system which has been designed 
for minimum cost, power consumption and weight. All 
electronics and interfaces are contained in one LRU; no 
remote symbol generator or electronics unit is required. 
The CMA-2056 has full graphics capability, is visible in 
direct sunlight and is ANVIS (Class 1 Type B) 
compatible. 

The CMA-2056 can interface with a wide range of 
other avionics equipment via the MIL-STD-1553B or 
ARINC 429 databus. A discrete interface assembly can 
be added to integrate other avionic systems that are not 
to MIL-STD-1553B or ARINC 429. 


Specifications 

Dimensions: 349.7 x 200.7 x 200.7 mm 

Weight: 18.88 kg 

Power supply: 28 V DC, 100 W (max) 

Cooling: convection 

Operating modes: colour, with any of 8 colours dis- 
played from a palette of 4,096. Monochrome (green or 
white) with grey scales 

Display size: 152 x 152 mm 

Display format: 60 Hz; 525 lines non-interlaced gra- 
phics with 512 x 512 x 3 pixels; 525 or 875 lines 
interlaced 

Key switches: integrated front panel keyboard with 18 
soft keys and 4 dedicated keys 

Interfaces: MIL-STD-1553B RTU, dual RS-343 video 
inputs, dual RS-232/RS-422 ports, remote keyboard 
(optional), direct voice input (optional), RGB linear 
video input (sync on green), RGB linear video output 
(for remote access), spare capacity for custom 
interfaces 

Environmental: MIL-E-5400 Class 1A 

Reliability: 2,000 h MTBF 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


VERIFIED 
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Avionic Keyboard Unit 


The Avionic Keyboard Unit (AKU), originally designed 
and developed for the AH-64C Apache helicopter, is 
available as a durable intelligent keyboard for crew- 
station applications. 

The AKU can be incorporated in any digital cockpit 
or mission architecture and is fully qualified as a MIL- 
E-5400 Class II device for airborne applications. It is a 
lightweight, versatile general purpose keyboard, with 
MIL-STD-1553B serial digital interface or optional 
ARINC 429 or RS-422 serial interfaces. 


1995 
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Five Litton colour multifunction displays installed in a C-130 instrument panel as part of the development 
1995 


of the C-130J display suite 
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Specifications 

Dimensions: 124 x 155 x 63.3 mm 
Weight: <1.4 kg 

Power supply: 28 V DC 

Display: 22 characters in one line 
Temperature range: —54 to +55°C 
Environmental: MIL-STD-810D 
Reliability: >7,500 h MTBF 


Contractor 
Litton Systems Canada Ltd. 


C-130J Display Suite 


Litton is under contract to supply four portrait-oriented 
smart multifunction displays and up to five 2.3 x 3 in 
(58.4 x 76.2 mm) graphic monochrome units for each 
Lockheed C-130J. The colour multifunction display unit 
is designed for a distributed EDIS architecture and pro- 
vides for anti-aliased symbology. It operates with a MIL- 
STD-1553 databus and is NVG-compatible. 


Specifications 

Dimensions: 198.1 x 274.3 x 200.7 mm 
Weight: 8.16 kg 

Power supply: 180 W 

Display area: 152.4 x 203.2 mm 
Resolution: 480 x 640 RGBG quad pixels 


Status 
Prototypes were delivered in April 1994. 


Contractor 
Litton Systems Canada Ltd. 


UPDATED 


Comanche Colour and Mono 
Multifunction Displays 


The Multifunction Displays (MFD) for the RAH-66 
Comanche comply with MIL-L-85763 for the NVIS Class 
A mode of operation, using advanced techniques to 
achieve the Comanche optical specification. There are 
four MFD per aircraft, with two displays providing high- 
resolution monochrome for sensor information and two 
displays that provide colour. 


Specifications 

Dimensions: 203.2 x 241.3 x 218.4 mm 

Weight: 5.72 kg 

Power: 130 W excluding heaters 

Display area: 152.4 x 203.2, 480 x 640 RGBG stripe 


Status 
The prototype was delivered in September 1993 and 
first production model in March 1994. 


Contractor 
Litton Systems Canada Ltd. 


The Litton Canada Comanche mono multifunction 
display 1995 


The Comanche colour multifunction display 1995 


Comanche Multipurpose Display 


Litton Canada has designed, developed and produced 
the monochrome MutliPurpose Display (MPD) to 
provide graphics for Comanche aircraft and weapon 
functions. There are two MPDs located in each of the 
two cockpits, making four displays in all in each 
Comanche. 


Specifications 

Dimensions: 129.5 x 200.7 x 149.9 mm 
Weight: 2.99 kg 

Power: 50 W excluding heaters 

Display: 91.4 x 170.2 mm, 288 x 544 pixeis 


1995 


The Litton Comanche multipurpose display 


Status 
First prototype delivered in September 1993. First 
production model delivered in March 1994. 


Contractor 
Litton Systems Canada Ltd. 


VERIFIED 


Data Entry Display System 


The data entry display set consists of two units: a Data 
Entry Display (DED) assembly and a power supply. The 
DED assembly is a sunlight-readable upfront display 
developed under the F-16 multinational staged 
improvement programme. The display unit, although 
graphics capable, usually provides five lines of 24 
characters and is used for presenting communications, 
navigation and IFF data. The DED set has been under 
high-rate production since 1981. 

The purpose of the DED is to take in serial data ina 
raster scan format and display it on a 76 mm wide by 
25 mm high screen. The display screen is composed of 
three LED display modules, each of which provides an 
array of 64 x 64 pixels on a 25 x 25 mm viewing surface. 
The DED is designed to store a serial bit stream of data 
and display it in raster scan format on a screen 192 pix- 
els wide by 64 pixels high, consisting of three modules. 
In order to keep the information updating process as 
independent from internal timing constraints as poss- 
ible, two identical memories are provided in the DED. 
When one memory is used to refresh the screen the 
other memory is available for updating. When the mem- 
ory which is being updated becomes completely filled, 
the memory functions are exchanged so that the mem- 
ory with the latest complete set of data is used to 
refresh the screen and the other memory is available for 
updating. Each memory has one bit of storage available 
for each pixel on the screen. 

In addition to the circuitry required to provide the dis- 
play, the DED also contains independent fault detection 
and temperature alert discretes and a thermostat to 
enable in-flight non-interruptive monitoring. 


Status 
In service on the Lockheed F-16C/D. 


Contractor 
Litton Systems Canada Ltd. 


EH 101 Merlin Mission Displays 


Litton Canada is under contract to supply 625-line 
CCIR-compatible Active Matrix Liquid Crystal Displays 
(AMLCDs) to meet the mission video display require- 
ments for the Royal Navy EH 101 Merlin cabin and 
cockpit. A Merlin set consists of four cabin and two 
cockpit units. 


Specifications 

Dimensions: 

(cockpit) 254 x 241.3 x 175.3 mm 

(cabin) 396.2 x 299.7 x 182.9 mm 
Weight: 

(cockpit) 7.48 kg 

(cabin) 10.43 kg 

Power supply: 

(cockpit) 130 W 

(cabin) 110 W 

Display: 

(cockpit) 147.3 x 195.6 mm, 100 pixels/in 
(cabin) 205.7 x 274.3 mm, 576 x 768 Quad RGBG 


Status 
Prototypes were delivered in March 1994. 
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Contractor 
Litton Systems Canada Ltd. 


UPDATED 


General Purpose Control Display 
Unit 


The General Purpose Control Display Unit (GPCDU) 
has been developed as a low-cost, rugged avionic user 
interface for data input and display, control and 
management of aircraft systems. The GPCDU incorpor- 
ates a Litton light emitting diode, 10-row by 24- 
character dot matrix display and a large number of 
interface options. The GPCDU can also be supplied as 
a SNU-84-1 compatible keyboard entry and display sys- 
tem or tailored to specific sensor requirements. 


Status 

The GPCDU has been selected for US Air Force 
RC-135, RF-4C, TR-1A and U-2 aircraft and a number of 
other airborne platforms, including the AWACS and 
RF-5E, for other air forces. 


Contractor 
Litton Systems Canada Ltd. 


VERIFIED 


Up-Front Display 


The Up-Front Display (UFD) is a military qualified alpha- 
numeric display which employs Litton’s matrix light 
emitting diode technology. The UFD is designed to 
operate in the most severe airborne environments. In its 
standard configuration, the UFD is equipped with dual- 
redundant RS-422 serial ports, but can be supplied with 
MIL-STD-1553B or ARINC 429 interfaces. 

The UFD is a compact and versatile display device, 
with built-in scroll and function keys. The flexible UFD 
can easily be incorporated in an avionic architecture 
requiring a display repeater and/or data display 
capability. 


Specifications 

Dimensions: 83 x 230 x 165 mm 
Weight: <2.35 kg 

Power supply: 28 V DC, <57 W 
Display: 10 lines x 35 characters 
Temperature range: —54 to +55°C 
Environmental: MIL-STD-810D 
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The Litton up-front display (left) and avionics 
keyboard (right) have been selected for AH-64C 


and AH-64D Apache helicopters 1995 


Status 
The UFD has been selected for the AH-64C and AH-64D 
Apache helicopters. 


Contractor 
Litton Systems Canada Ltd. 


VERIFIED 


Warning and Caution Annunciator 
Display 


The warning and caution annunciator display consists 
of three LED dot matrix annunciation display zones, an 
LED dot matrix resettable cue display, an edge-lit infor- 
mation panel with key switches and a dual-multiplex 
databus receiver/transmitter. 

The left and right LED modules and the cue display 
are ANVIS yellow for the display of cautionary mess- 
ages. The upper zone of the centre LED module is 
ANVIS green B to display advisory messages and the 
lower zone is ANVIS red for the presentation of warning 
messages. The edge-lit information panel has seven 
push-button control switches for scrolling, display 
brightness, cue reset and self-test. 


Specifications 

Dimensions: 115 x 396 x 224 mm 
Weight: 6.58 kg 

Power supply: 28 V DC, 180 W 

5 VAC 


Status 
In production for McDonnell Douglas C-17 aircraft. 


Contractor 
Litton Systems Canada Ltd. 


The Litton warning and caution annunciator is in production for the McDonnell Douglas C-17 


COMMONWEALTH OF INDEPENDENT STATES 


BVF-2 Computing and Shaping 
Unit 
The BVF-2 computing and shaping unit is used in dis- 


plays for receiving and processing information, indi- 
cation control and system operation mode control. The 


unit is provided with BIT. It accepts ARINC 429 and 
ARINC 708 inputs, has an event input/output device 
and a tone audio frequency signal output. 


Specifications 
Dimensions: 8 MCU 


Weight: 10.5 kg 


Power supply: 115 V AC, 400 Hz, 41 VA 


Contractor 
Aviaexport. 
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Gamma 5101 Rapid Information 
Presentation System 


The Gamma 5101 system provides data reception from 
a bus line, screen display of up to 11 items of alpha- 
numeric information, screen display in 16, 32 or 64 
columns, graphic display and recording, conversion 
and presentation of information. 


Specifications 

Weight: 62.5 kg 

Power supply: 

115 V AC, 400 Hz, 280 VA 
27 V DC, 270 W 


Contractor 
Aviaexport. 


KISS-1-2 Integrated Information 
Indicating System 


The KISS-1-2 integrated information system produces 
signal and parameter information on the condition of 
the power plant and aircraft systems, emergency con- 
dition, warning and advice signals, information on fail- 
ure of airborne equipment, aural tone signals to warn 
the crew of danger and signals for switching on the 
master warning lights. The system is provided with test 
equipment which transmits failure signals to the air- 
borne recorder. 

The KISS-1-2 consists of the multipurpose indicator, 
computer unit, image shaping unit, signal conversion 
unit and indication control panel. 


Specifications 
Weight: 98 kg 
Parameters: 500 


ALEV 3 Laser Airspeed 
Measurement System 


Sextant Avionique in collaboration with several French 
Government research agencies has been testing an 
airspeed measurement system based on a carbon 
dioxide laser radiating at 10.6 um. Developed for flight 
test reference purposes, it was flight tested during 1987 
ona Mirage Ill at the Bretigny flight test centre up to alti- 
tudes exceeding 45,000 ft and speeds up to Mach 1.4. 
The system can measure angle of attack and sideslip 
with an accuracy of better than 0.1° above 200 knots. 

The ALEV 3 system is used as a precise measure- 
ment device for in-flight testing, including calibration of 
the air data systems and expansion of the performance 
envelope. The system is accurate to better than 
0.5 knots along each axis, throughout the aircraft’s 
flight envelope. 


Status 
In production. The ALEV 3 has been delivered to 
Aerospatiale for A321, A330 and A340 flight trials. 


Contractor 
Sextant Avionique. 


Attitude Director Indicators 


Sextant Avionique produces a wide range of attitude 
director indicators for both civil and military use. 

The current range provides a wide choice of instru- 
ments and features flight director command bars, 
failure flag indicators and warning lights for decision 
height alerting. Some instruments include a basic yaw 
indicator for additional assistance in asymmetric flight. 


Status 

Current military programmes include Transall C-160, 
Dassault Aviation Atlantique 2, Aerospatiale Nord 262 
and Eurocopter SA 341 and SA 342 helicopters. Civil 
standard attitude director indicators are fitted in Airbus 
Industrie’s A300/A310. 


Contractor 
Sextant Avionique. 
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Display colours: 7 
Tone signals: 4 


Contractor 
Aviaexport. 


KSEIS Integrated Electronic 
Indication and Warning System 


The KSEIS integrated electronic indication and warning 
system produces flight director information, signal and 
parameter information on the condition of the power 
plant and aircraft systems, emergency condition, warn- 
ing and advice signals, information on failure of air- 
borne equipment and aural tone signals to warn the 
aircraft crew of danger. 

The system consists of a multipurpose indicator, 
control panel and computing and shaping unit. 


Specifications 
Weight: 130 kg 
Parameters: >250 
Display colours: 7 
Tone signals: 7 


Contractor 
Aviaexport. 


PS-1 Multifunction Control Panel 


The PS-1 multifunction control panel is designed to dis- 
play instructions as well as current, input and test data 
for the operator. Selection of the operating modes and 
data entry are effected by a keyboard consisting of 
mode, digital and multifunction keys. 


FRANCE 


Cabin Pressure Indicator 


The cabin pressure indicator provides an integrated 
display of attitude, vertical speed and cabin differential 
pressure, using dial and pointer indications. The unit’s 
electronics operate on inputs from solid-state sensors. 
Alarm signals operate if the maximum allowable values 
are exceeded on either the cabin altitude or the inside/ 
outside differential pressure. The integrated unit simpli- 
fies installation on the flight deck and improves the 
reliability compared with that of using three separate 
instruments. 


Status 
In production for the Aerospatiale/Alenia ATR 42. 


Contractor 
Sextant Avionique. 


Digital VOR/DME Indicator 


The Sextant Avionique VOR/DME instrument takes 
navigation data derived from suitable ground beacons 
and processed by a flight management system such as 
the Collins Pro Line, using an ARINC 429 digital data- 
bus. It requires a 28 V DC input and weighs less than 
2.1 kg. 


Status 
In production. 


Contractor 
Sextant Avionique. 


Dracar Digital Map Generator 


Designed for modern aircraft, the Dracar digital map 
generator provides information on terrain for both 
head-up and head-down displays. In automatic mode, 
images are computed to take account of aircraft pos- 
ition and show the terrain as it would appear through 
the front of the aircraft. In manual mode the point of 
view can be slewed manually to fore and aft, left and 
right and up and down. Images may be superimposed 


Two LED screens on the control panel display the 
data received from a digital computer. The upper 
screen displays the data on selected modes and 
instructions for the operator, and the lower screen dis- 
plays the purpose of the multifunction keys and the 
input data. The exchange of data with two airborne digi- 
tal computers is effected by means of serial bipolar 
code and event signals. 


Specifications 

Weight: 6 kg 

Power supply: 115 V AC, 400 Hz 
Displayed frames: up to 256 

Display field capacity: 300 symbols 
ROM capacity: 256 pages by 96 symbols 


Contractor 
Aviaexport. 


SEI-85 Electronic Indication 
System 


The SEI-85 electronic indication system produces 
flight director information, navigation information 
and weather radar data. It processes the input infor- 
mation and generates signals based on the received 
quality. 

The system consists of a multipurpose indicator, 
control panel and computing and shaping unit. 


Specifications 
Weight: 92 kg 
Display colours: 7 


Contractor 
Aviaexport. 


The Dracar digital map display 


on the HUD, either as a direct profile comparison with 
the outside terrain or in conjunction with FLIR imagery. 
The map generator can also display a plan view of ter- 
rain and false colour can be added to provide a ground 
collision avoidance mode. 

The database contains Digital LandMass System 
(DLMS) data or raster paper charts. The synthesised 
three-dimensional image can be either standard map 
imaging with better visual quality or use an expert sys- 
tem for integration of mapping data to optimise the 
trajectory. 


Specifications 

Resolution: 512 x 512 pixels 
Coverage: 

(1:100,000 scale) 500,000 km? 
(1:250,000 scale) 3 million km? 


Status 
In development. 


Contractor 
Sextant Avionique. 


Electronic Flight Instrument 
System for the A310/A300-600 


The electronic flight instrument display designed for 
the A310 uses six identical 6.25 x 6.25in (159 x 
159 mm) shadow-mask colour CRTs. Each pilot has on 
the flight panel in front of him a pair of EFIS instruments: 
a primary flight display CRT which replaces the conven- 
tional electromechanical attitude director indicator and 
a navigation display CRT which supplants the earlier 
horizontal situation indicator and weather radar display. 
Each pair of CRTs is driven by a single symbol gener- 
ator and a third system acts as a hot standby. Also 
associated with each EFIS pair is a control/display unit. 
Two more displays on the centre panel represent the 
Electronic Centralised Aircraft Monitor (ECAM) display, 
presenting information on aircraft systems in any phase 
of flight and schematic diagrams of the hydraulic or 
electrical systems, for example, to supervise their oper- 
ation. One of them is normally reserved for warnings, 
the other for systems. The ECAM system operates inde- 
pendently of the pilots’ EFIS instruments, being driven 
by two symbol generators (one operational, the other a 
hot spare) and a single control unit mounted on the 
throttle box. All six CRTs are interchangeable, reducing 
the number of spares required. Frame repetition 
frequency is 70 Hz. 

Sextant Avionique has continued to refine the sys- 
tem. Colour stability and visibility of the displays in high- 
ambient lighting conditions have been demonstrated, 
the latter at 100,000 lux instead of the 85,000 lux speci- 
fied. Nine colours are used on the primary flight display, 
seven are employed for symbology to avoid confusion 
and blue and brown represent the sky and earth. A uni- 
formly smooth sky unmarred by the raster scan was 
achieved by slightly out of focus imaging and has 
proved particularly acceptable to the eye. The three- 
dimensional effect familiar to pilots who have used elec- 
tromechanical primary flight displays has been 
achieved by masking certain symbols when they would 
normally be occulted by others mounted further for- 
ward in the instruments. Sextant Avionique and Airbus 
Industrie have devised, therefore, a presentation which 
is instantly recognisable as that of a typical primary 
flight display, but one that can also utilise the vast quan- 
tity of newly available digital data circulating within an 
aircraft on the databus. Airbus Industrie and Sextant 
Avionique have added the following information to the 
periphery of the instrument: a moving speed scale 
along the left-hand edge with its standard symbols gen- 
erated by computer, a selected pressure altitude read- 
out along the right-hand edge, an autopilot and 
autothrottle mode annunciator along the top edge and 
radio altimeter heights along the lower edge of the 
instrument. 

For the navigation display, classic compass card 
symbology has been retained, again in conjunction with 
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The Airbus A310 flight deck 


the flexibility that digital sensing and processing 
affords. Its use is innovative in that it creates new sym- 
bology to suit each phase of flight, in the form of an 
electronic map display with five distance scales mark- 
ing the course to be followed with radio waypoints and 
their identifying codes. On selection by the pilot, a 
three-colour weather map can be superimposed on the 
navigation map, resulting in the saving of panel space 
that would be required by a separate weather CRT and 
the more comprehensible integration of weather and 
navigation information. The warning and system status 
CRTs on the centre panel show information previously 
unavailable to flight crews. In addition to special alarms, 
failure warning is given by presenting the crew with syn- 
optic displays of failed systems, indications of vital 
actions to be followed to meet the difficulty and the 
effects on other systems. 

The possibility of common mode faults affecting the 
software in the two sets of flight director equipment is 
eliminated by using different software for each. The two 
sets of software were developed by two teams working 
independently of one another in different localities. 
Software was implemented in machine code. 


Status 
In production for the Airbus A310 and A300-600. 


Contractor 
Sextant Avionique. 


The electronic instrument system for the A330 and A340 includes six shadow-mask colour CRTs 
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Electronic Flight Instrument 
System for the A320 


In August 1984 Sextant Avionique was selected to 
develop and build the electronic flight instrument sys- 
tem for the Airbus Industrie A320 airliner. The system 
for this aircraft is an integration of the EFIS and ECAM 
CRT suites installed on the earlier A310, although with a 
number of important differences. 

As with the A310 there are six CRT displays, but their 
disposition on the instrument panels is different. While 
on the earlier aircraft the flight director and navigation 
director are stacked vertically with the two ECAM instru- 
ments side-by-side on the centre panel, on the A320 the 
pilots’ CRTs are ranged side by side, with the ECAM 
displays situated one above the other. The CRTs them- 
selves are larger, 7.25 x 7.25 in (184 x 184 mm), com- 
pared with 6.25 x 6.25 in (159 x 159 mm), so that more 
symbology can be displayed without congestion. Each 
CRT can show at least seven colours. The upper 
ECAM, for the first time, shows primary engine par- 
ameters, replacing the 10 conventional electromech- 
anical dial instruments on the A310. The lower ECAM 
will normally display systems information, such as elec- 
trical or hydraulic circuits, to show the location of faults. 
Confidence in the electronic display generated by A310 
experience has resulted in the decision to delete most 
of the traditional electromechanical dial and pointer 
instruments, retaining just a few as a back-up in the 
most important functions. 

As with the A310 system, all six CRTs are identical 
and interchangeable. However, whereas the A310 
employs five symbol generators to drive them, the A320 
uses only three and, with more complex functions, they 
are called display management computers. All three 
are identical. The CRTs and computers are grouped 
within very advanced architecture, permitting extensive 
redundancy. In the event of a CRT, sensor or computer 
failure the system automatically reconfigures itself, with 
top priority given to flight commands and engine warn- 
ing. At the same time there has been a significant 
weight decrease from 153 to 115 kg. As with the A310 
system, elimination of software errors in the pilots’ flight 
director instruments is accomplished by the use of two 
independent development teams. However, unlike the 
earlier equipment, software is implemented in high- 
order language. 


Status 
In production for the Airbus A320. 


Contractor 
Sextant Avionique. 


Electronic Instrument System for 
the A330/A340 


In 1989 Sextant Avionique was selected to develop the 
electronic instrument system for the Airbus A330 and 
A340. The system is an integration of the EFIS and 
ECAM CRT suites. The EFIS system integrates the flight 
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director and the navigation director with a weather 
radar link. The upper ECAM shows the primary engine 
parameters while the lower ECAM displays 15 system 
pages such as electrical, hydraulic, fault location, 
doors, bleed, brake circuits, auxiliary power unit, 
secondary engines, and so on. 

The system uses six identical 7.25 x 7.25 in (184 x 
184 mm) shadow-mask colour CRTs and three display 
management computers. In the event of a CRT, sensor 
or computer failure, the system is automatically recon- 
figured with top priority given to flight commands 
and engine warnings. 


Specifications 
Weight: 10 kg 
Display dimensions: 184.1 x 184.1 x 355.6 mm 


Status 
In production. 


Contractor 
Sextant Avionique. 


UPDATED 


FCD 34 Colour Displays 


The FCD 34 is a high-resolution shadow-mask full col- 
our multimode CRT display, using video scanning or 
stroke and raster images to show information on flight 
and engine control, navigation and weapon status. With 
a 3.5 x 4.5 in (89 x 114 mm) screen, the FCD 34 com- 
pact units adapt to the instrument panels of combat or 
training aircraft, either as original equipment or as a 
retrofit. 


Status 

The FCD 34 has been selected for the French Air Force 
Mirage 2000D and the Mirage 2000-5 and Mirage 2000 
Strike export versions. 


Contractor 
Sextant Avionique. 


Flat-Panel Instruments 


Designed to replace the previous family of electro- 
mechanical instruments, the 3 ATI and 4 ATI size liquid 
crystal display instruments are capable of acquiring 
digital, analogue and pneumatic signals. These indi- 
cators are well adapted for use on both helicopters and 
fixed-wing aircraft flight decks. 

The first application for this programme was the 
TCAS VSI indicator. This indicator combines vertical 
speed and TCAS information on a 3 ATI instrument. 
The latest version is used in the navigation instrument 
display for the French Air Force Tucano. 


Status 
In production and selected by over 29 airlines and 


manufacturers for the TCAS VSI display. 


Contractor 
Sextant Avionique. 


Gyro Horizons 


Sextant Avionique gyro horizons have been installed on 
virtually all commercial transport aircraft. Today, 


3 ATI AND 4 AT] flat-panel instruments have been 
selected by over 29 airlines 1995 
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approximately 150 airlines and 30 air forces use 
Sextant Avionique gyro horizons as stand-by attitude 
reference instruments. 

The Series H3XX gyro horizons are 3 ATl-sized and 
weigh about 1.5 kg. They make extensive use of mod- 
ern alloys, have built-in static inverters and gyro speed 
monitors, and Sextant Avionique patented simplified 
erection and anti-spin devices. The basic versions 
include H301 (drum display), H321 (sphere display) 
and H341 (sphere display with ILS capability). 


Status 

A related gyro horizon is the 4 ATI size H150 standby 
attitude indicator selected by Boeing for the 757 and 
767 airliners. Other current production applications 
include: H301 for Airbus Industrie A300-600 and A310 
and Casa CN-235; H321 for Eurocopter 365N helicop- 
ter and Embraer EMB-312; and H341 for Saab 340 air- 
liner; H342 for the Airbus A320 and Boeing 747-400 
with a sphere display including ILS pointers and BCRS 
function. Airbus has selected the H321 for the A340. 


Contractor 
Sextant Avionique. 


Icare Map Display and Mercator 
Remote Map Reader for the 
Mirage 2000N 


Sextant Avionique’s involvement with head-down dis- 
plays stems from the CRT imaging device designed in 
the 1950s as a radar display for the Vautour night 
fighter. The system was the first French equipment of 
its kind and it led to the development of the moving- 
map display produced for the French Air Force, in 
which navigation and weapon delivery information was 
superimposed on optically projected map images, the 
maps being stored on film and moved across the 
display area in accordance with aircraft movement. 

Sextant Avionique, under a French Ministry of 
Defence contract, has developed for the Dassault Mir- 
age 2000N aircraft an integrated electronic map system 
with two full-colour display units, collecting data from 
the electronic Mercator Remote Map Reader (RMR) as 
well as from radar and aircraft symbol generation. 


Status 
In production. The first Icare systems entered oper- 
ational use in 1986 with the French Air Force. 


Contractor 
Sextant Avionique. 


LCD Engine Indicator 


The LCD engine indicator uses a 4 ATI size liquid crys- 
tal display screen with the same technology as Sextant 
Avionique’s 3 ATI VSI/TCAS instrument. The basic 
engine instrument comprises three screens which dis- 
play data from the FADEC system, secondary sensors, 
fuel management computer and APU. 


Status 
In production. Selected by Dassault for the Falcon 
2000. 


Contractor 
Sextant Avionique. 


A Sextant Avionique flat-panel instrument engine 
control display 


Low-Airspeed System 


Sextant Avionique has acquired the VIMI exclusive 
licence and has developed the CLASS low-airspeed 
system as an answer to the problem of low-airspeed 
measurements in helicopters for flight management, 
navigation and weapon firing requirements. 

Using the helicopter’s flight characteristics and, in 
particular, the measurement of cyclic pitch controls 
and attitudes, CLASS allows the combination of low air- 
speed computed data with conventional air data 
measurements to provide airspeed information. This 
information is valid throughout the flight range and 
requires no additional external mobile probes. 


Status 
In production for the Eurocopter Tiger helicopter. 


Contractor 
Sextant Avionique. 


MFD55/MFD66 Liquid Crystal 
Multifunction Displays 


The MFD55/MFD66 multifunction displays are full- 
colour multimode displays using 5 x 5in (126 x 
126 mm) and 6.25 x 6.25 in (159 x 159 mm) active 
matrix liquid crystal displays in the MFD55 and MFD66 
respectively to provide good visibility under any 
ambient light conditions. 

The displays are high-resolution units enabling dis- 
play of any kind of video image overlaid with synthetic 
symbols. The MFD565 is fitted with surrounding soft 
keys. 


Specifications 

Dimensions: 

(MFD55) 165 x 165 x 290 mm 

(MFD66) 210 x 191 x 295 mm 

Weight: 7.5 kg 

Power supply: 115 V AC, 400 Hz, 130 W 


Status 

The MFD55 has been specifically designed for retrofit 
applications in aircraft such as the F-5, MiG-21, LCA 
and Mirage 2000. The MFD66 is designed for the 
Eurocopter Tiger helicopter. 


Contractor 
Sextant Avionique. 


The family of liquid crystal multifunction displays 
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SMD54 Liquid Crystal Smart 
Multifunction Display 


The SMD54 is a ‘smart’ full-colour Multifunction Display 
using a 5x4 in (127 x 102 mm) Active Matrix Liquid 
Crystal Display providing excellent viewability under 
any aircraft cockpit ambiant light conditions. 

The SMD54 integrates in one panel-mounted LRU all 
necessary functions required for stand-alone operation * 
such as aircraft systems bus interface, data processor 
and graphics generator. 

The SMD54 high-resolution display also provides 
imagery from various aircraft sensors with synthetic 
flight symbology overlay. Pilot interface is achieved 
through a set of bezel-mounted soft keys. 

The SMD54 was especially designed for military 
applications and is currently proposed for multiple 
fighter aircraft and light helicopter upgrade programs. 


Specifications 

Active screen size: 5 x 4 in (127 x 102 mm) 
High resolution: 640 x 480 pixels 
High brightness and _ contrast: 
(white) 

Aircraft interface: MIL-STD-1553B bus 
Power: 28 V DC, 50 W 

Dimensions: 

(bezel) 185 x 134 x 23 mm 

(case) 166 x 126 x 175 mm 

Weight: 2.5 kg 

Interface: NVG-compatible 


>150 ft-lamberts 


Contractor 
Sextant Avionique. 


NEW ENTRY 


SMD66 Integrated Multifunction 
Display 


The SMD66 is a multipurpose electronic display devel- 
oped for use on helicopter and fixed-wing aircraft flight 
decks. The full-colour high-resolution shadow-mask 
fully integrated display is capable of providing stroke 
and raster image for primary flight, navigation and tacti- 
cal displays and systems, and engine monitoring. The 
image measures 6 x 6 in (152 x 152 mm). The display 
features brightness automatic setting up to 8,000 ft 
candles, to improve legibility, and is compatible with 
night vision goggles. 


Status 

In production for the Super Puma Mk 2. The SMD66 is 
the last in a family of cockpit displays which equip the 
Airbus A310, A300-600, A320, A330, A340, Mirage 
2000 and Rafale. 


Contractor 
Sextant Avionique. 


The Sextant Avionique SMD66 integrated multi- 
function display 
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TCAS Resolution Advisory/Traffic 
Advisory VSI 


Sextant Avionique’s Resolution Advisory/Traffic Advis- 
ory (RA/TA) VSI combines the vertical speed and 
Traffic alert Collision Avoidance System (TCAS) infor- 
mation on a 3ATI instrument using an active matrix 
type full-colour liquid crystal display. The instrument is 
capable of acquiring digital, analogue and pneumatic 
signals, enabling Sextant to propose a unique part 
number for a given airline. The RA/TA VSI is Sextant 
Avionique’s first application of its flat panel instrument 
programme. This programme aims to replace all the 
3 ATI and 4 ATI electromechanical instruments. 


Status 

In production. Over 29 airlines and aircraft manufac- 
turers have chosen the 3 ATI Vertical Speed Indicator/ 
Traffic alert Collision Avoidance System (VSI/TCAS) 
liquid crystal flat-panel instrument. 


Contractor 
Sextant Avionique. 


The Sextant Avionique VSI/TCAS indicator 


TMV 544 Forward View Repeater 
Display 


Sextant Avionique has developed what it terms a for- 
ward view repeater which reproduces the pilot’s field of 
view forward for the benefit of rear-seat occupants. The 
TMV 544 was developed in response to conclusions 
that some shortfalls in the instruction of pilots in 
advanced training aircraft resulted from the instructor’s 
inability to scan the view directly ahead because it was 
obscured by the pupil’s ejection seat headrest. The sys- 
tem is based on a video camera that films the head-up 
display and outside world from the front compartment 
and reproduces it on a television monitor in the rear 
compartment. 
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Status 
In production. 


Contractor 
Sextant Avionique. 


VEMD Vehicle and Engine 
Management Display 


The VEMD is designed for both single- and twin- 
engined helicopters. It is interfaced to engine and 
vehicle sensors and linkable to data concentrators as 
well as FADEC. 

It displays the information on two 5in (127 mm) 
diagonal displays. This allows several display modes: 
normal operation mode, reversionary mode, health 
monitoring and maintenance modes. The dual architec- 
ture both in terms of processing and displays, the high 
level of failure detection and the presence of 
reversionary modes provide a high level of availability. 

The VEMD displays the information on a twin active 
matrix colour LCD display unit with a wide viewing 
angle and provides high readability in any ambient light- 
ing conditions. In normal operation the upper matrix 
displays engine information and the lower one, vehicle 
information. If one channel fails, the main information is 
displayed on the remaining display. 

The VEMD can also display health monitoring infor- 
mation such as engine cycle count, engine power 
check, BIT results. This information is stored in a non- 
volatile memory and is readable on the display in 
maintenance mode. 

Each channel of the dual architecture of the VEMD 
(display, processing, power supply) performs the 
acquisition of each parameter and cross-checks its 
consistency with the other channel. This monitoring 
added to the self-test of each channel provides a high 
level of failure detection and low level of erroneous data 
display. 

The VEMD has dual processing and display systems 
interfaced to engine and vehicle sensors: two thermo- 
couples (TOT); five frequencies (N1, N2, NR); two volt- 
ages (torque); six voltages (fuel quantity, oil pressure, 
pressure, gearbox oil pressure); four resistors (oil tem- 
perature, OAT, gearbox oil temperature); two voltages 
(voltmeter, ammeter) as well as numeric interfaces for 
FADEC (two RS-422, two ARINC 429). It generates the 
power supply required for the sensors as well as 
discrete outputs. 


Specifications 

Dimensions: 156 x 212 x 200 mm 
Max weight: 2.5 kg 

Power consumption: 44 W 
Power supply: 28 V DC 


Contractor 
Sextant Avionique. 
NEW ENTRY 


AC 6445 Data Entry Panel and 
Time Display 


The AC 6445 display may be used in conjunction with 
the ED 3472 data acquisition unit (see item in the Data 
Recording section). It generates and displays time in 
hours and minutes, allows identification of the flight by 
means of four thumbwheels and also contains check 
buttons and warning lights. 


Specifications 

Dimensions: 148 x 132 x 136 mm 
Weight: 1.2 kg 

Power: 4 W 


Status 
In production for the ATR 42 and ATR 72. 


Contractor 
SFIM Industries. 
VERIFIED 


AC 6620 Cockpit Display Unit 


Documentary or calibration information may be trans- 
ferred into a data acquisition unit by the AC 6620 


cockpit display unit, or data may be played back from a 
crash recorder for checking purposes. A microproces- 
sor permits the display of engineering parameters. The 
control/display unit also controls an external printer, by 
which the entire recording system may be checked. 


Specifications 

Dimensions: 102 x 56 x 30 mm 
Weight: 2.5 kg 

Power: 40 VA 

Display format: 5-line x 16-character 


Status 
In production. 


Contractor 
SFIM Industries. 


VERIFIED 


All-Attitude Indicators 


SFIM has developed a range of spherical indicators on 
which attitude information is displayed to give the pilot 
heading, roll and pitch information on a single dial 
without freedom limits around the three axes. 


Some versions are fitted with command bars to dis- 
play signal information from navigation aids or landing 
systems. A helicopter version is designated 11-2 and 
features a manual pitch setting mode of +10°. The 
various features of the series are: 


Specifications 


Type 810 811 816 
Roll Yes Yes Yes 
Pitch Yes Yes Yes 
Heading Yes Yes Yes 
ILS/VOR/Tacan Yes No Option 
To-from Yes No : 
Beacon Yes No Option 
Sideslip Yes Yes Yes 
Failure detection Yes Yes Yes 
Warning flag Yes Yes Yes 


* separate unit, on option 


Type 810 and 811 

Dimensions: 97 x 97 x 203 mm 
Power supply: 26 or 115 V AC, 400 Hz 
28 VDC 


Type 816 
Dimensions: 81 x 81 x 208 mm 
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Power supply: 26 V AC, 400 Hz 
28 V DC 


Status 

In production. Four types of instruments are available 
and equip British Aerospace Harrier GR. Mk 7, Dassault 
Mirage F1 and 2000, Sepecat Jaguar and Dassault 
Super Etendard, French Navy Westland Lynx helicop- 
ters and Soko Galeb, VTI/CIAR Orao and FMA Pucara 
aircraft. 


Contractor 
SFIM Industries. 


UPDATED 


ISG 80 Attitude Indicator 


The ISG 80 is a complete altitude indicator in an 80 x 
80 mm instrument panel indicator. The panel-mounted 
unit includes an all-attitude vertical gyro assembly and 
represents roll and pitch attitude and aircraft heading 
(from an external source) on a 75mm diameter 


The SFIM IS 816-1 attitude indicator 


spherical display. There is also a ball sideslip indicator 
and provision for VOR/ILS deviation presentation. The 
system is fully monitored and has built-in preflight test 
facilities. A separate electronics unit contains the 
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power supply, servo and computation circuits and 
failure detection circuits. 


Specifications 

Dimensions: 

(instrument) 210 x 83 x 83 mm 
(electronics unit) 144 x 85 x 77 mm 
Weight: ; 
(instrument) 2.8 kg 
(electronics unit) 1.2 kg 
Power supply: 

115 V AC, 400 Hz, 30 VA 

28 V DC, 35 W 

Run-up time: up to 90s 
Accuracy: 0.5° 

Max angular rates: 

(heading and roll) 400°/s 
(pitch) 90°/s 


Status 
In production. 


Contractor 
SFIM Industries. 
UPDATED 


HSI-421 Horizontal Situation 
Indicator 


The HSI-421 4 in (101.6 mm) horizontal situation indi- 
cator is an instrument for use in medium-distance twin- 
engine aircraft, light jets and helicopters. All important 
information concerning the aircraft position relative to 
ground-based navigational aids is presented in one dis- 
play. Simultaneous indications are provided for course, 
course deviation and selected heading. Glide slope 


The HSl-421 4in horizontal situation indicator 
1995 
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deviation is displayed whenever an active ILS fre- 
quency has been selected. A gyrostabilised servo- 
driven compass provides accurate information at all 
times. The rugged construction of the HSI-421 ensures 
reliable, accurate performance. 


Contractor 
Becker Avionic Systems. 


UPDATED 


The 2 in (651 mm) VOR/ILS indicator 


RMI 3337 Radio Magnetic 
Indicator 


The RMI 3337 radio magnetic indicator presents air- 
craft magnetic heading on a standard azimuth dial 
rotating under a fixed lubber line. Two pointers show 
bearing information for two selected ADF or VOR sta- 
tions simultaneously. The RMI 3337 has separate VOR 
references allowing the indicators to operate from dual 
AC sources. This eliminates loss of both VOR 
indications in the event of VOR reference failure. 


Contractor 
Becker Avionic Systems. 


UPDATED 


VOR/ILS Navigation Indicators 


There are three different types of VOR/ILS navigation 
indicators. These are the 3in (76mm) VOR/Loc/ 
groundspeed/marker indicator, the 3 in (76 mm) VOR/ 
Loc indicator and the 2 in (61 mm) VOR/Loc/ground- 
speed indicator. The last of these is specifically 
designed for panels with limited space or for use as 
emergency instrumentation. 


Contractor 
Becker Avionic Systems. 


UPDATED 


Lighting Dimmer 


The lighting dimmer is designed as the central control 
for helicopter cockpit lighting. It is supplied from dual- 
redundant 28 V DC onboard power supplies. The dim- 
ming level for the supplied loads is selected by the pilot 
via the control panel. A microprocessor is used to 
achieve equal brightness for the different light tech- 
nologies non-linear input/output functions and the 
behaviour of these functions can easily be changed via 
a software change. 

The unit is capable of supplying and controlling 
incandescent lamps for status and warning displays, 
ultraviolet inverter for NVG-compatible lighting technol- 
ogies, floodlights with LED technology and integrated 
panel lights with LED technology. It can also provide 
discrete outputs. 


Specifications 
Weight: 3.5 kg 
Power supply: 16-32 V DC, 12 A (max) at 28 V DC 


Temperature range: —30 to +60°C 
Interface: RS-232 


Contractor 
Diehl GmbH and Company. 


VERIFIED 


Warning System 


The warning system is designed to indicate warning 
and caution messages in the aircraft cockpit. Some 16 
warning captions provide sunlight-readable indica- 
tions. When illuminated, they appear as red letters ona 
black background. For night operations, the brightness 
can be dimmed by input voltage variation. 

When the unit receives a warning signal, the corres- 
ponding caption is illuminated and the unit also acti- 
vates the external master warning indication. The 
external master warning indication turns off when no 


warning caption is active or can be reset by an external 
switch. If required, a timer makes the master warning 
lamp flash. The master caution inputs can be activated 
by this unit. They only extinguish when the reset button 
has been pressed. A lamp test switches on all warning 
captions in the panel, as well as the external master 
warning lamp. 

Every warning caption can be changed individually 
from the front of the unit, without removing the whole 
system from the instrument panel. Every caption is 
back-lit by two incandescent lamps. The lamps are 
easily interchangeable. 


Specifications 

Weight: 0.81 kg 

Power supply: 28 V DC, 0.9A 
Temperature range: -15 to +55°C 


Contractor 
Diehl GmbH & Company. 
VERIFIED 
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Beamstar Colour Multifunction 
Display 


The Beamstar colour multifunction display has been 
developed for use in demanding environments. It is 
suited for both fixed-wing aircraft and helicopters. 
Daimler-Benz has selected the beam index principle on 
which to base the display. Full-colour generation is 
achieved with a single electron gun and the shadow- 
mask is eliminated. The simplification in the CRT com- 
position enables luminance levels to be achieved in 
raster, making cursive mode superfluous. In addition, 
the Beamstar display is insensitive to vibration. 

The Beamstar offers a sunlight-readable display of 
symbology, maps and video in raster. It features high 
shock and vibration resistance, high resolution, no con- 
vergence problems and is fully compatible with present 
CCIR and EIA RS-170/RS-330 standards. 


Specifications 

Dimensions: 165 x 165 x 335 mm 

Weight: 10 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 110 VA 
Screen sizes: 

5 x 5 in (127 x 127 mm) 

6.3 x 6.3 in (160 x 160 mm) 


Contractor 
ESW-Extel Systems Wedel. 


UPDATED 


TV Tabular Display Unit 


The TV tabular display is capable of displaying various 
sensors such as a TV camera, FLIR, low-light level TV 
and reconnaissance cameras and alphanumeric 
characters. By pressing related buttons on the key- 
board the operator can select the preferred sensor out 
of three which is then internally mixed and displayed 
with alphanumerics overlaid. The display information 
on the Display Unit (DU) is also output for recording pur- 
poses for future reference or for post-mission analysis. 

The DU also generates permanent data output by 


The TV tabular display for the Panavia Tornado 
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two 32-bit data words that are transferred to the main 
computer for selection and control of a computer pro- 
gram. The data words are output in both true and comp- 
lement form and clocked out by a continuous train of 
64 kHz data synch pulses which is also presented in 
both true and complement form. 

The display unit brightness is controlled by an auto- 
matic brightness control circuit which guarantees 
readability of the displayed information during 
changing light levels, from darkness up to 10° lux ambi- 
ent illumination. In addition to this, the operator can, 
within certain limits, override the automatic control 
system by manually setting a brightness and contrast 
level. 

The TV tab DU consists of modules interchangeable 
between like assemblies which guarantees good 
serviceability and low maintenance costs. 


Specifications 

Dimensions: 450 x 210 x 210 mm 

Weight: 11.6 kg (max) 

Power supply: 200 V AC, 400 Hz, 3 phase, 80 VA 
28 V DC 


Status 
In service on the Panavia Tornado. 


Contractor 
ESW-Extel Systems Wedel. 


UPDATED 


GB 609 Control and Display Unit 


The GB 609 is a Control and Display Unit (CDU) spe- 
cially devised for avionics systems for entering and dis- 
playing different types of data. Its operating concept is 
determined by software, so that operating strategies 
can be implemented by the user. 

The GB 609 is a smart CDU exhibiting high intelli- 
gence and computing capability as a result of its hard- 
ware concept, and can manage complex systems in the 
role of a central computer, for example as a bus control 
as defined in MIL-STD-1553B. An arithmetic co- 
processor can be incorporated as an option, accelerat- 
ing substantially the execution of extensive arithmetic 
operations. 

The panel integrated solid-state electroluminescent 
display has full graphic capability, call up of prestored 
masks, 14 lines x 40 characters in alphanumeric mode 
and three character size standards. It features high 


contrast and is viewable in direct sunlight. Coloured 
green, the display is NVG-compatible. The reliability of 
the ultra-flat and lightweight display, which is insensitive 
to vibration and shock, is unequalled by any other dis- 
play technology. Unlike a CRT, it does not have to be 
changed at regular intervals. 


Specifications 

Dimensions: 146 x 217 x 185 mm 

Weight: 4.5 kg 

Power supply: 16-31 V DC, 45 W 

Temperature range: —40 to +55°C 

Program memory: 0.5 Mbytes EPROM 

Data memory: 16 kbytes EEPROM, 64 kbytes RAM 


Contractor 
Rohde & Schwarz and Co GmbH. 


VERIFIED 


The GB 609 control and display unit 


Eurofighter 2000 Multifunction 
Head-Down Displays 


Three Multifunction Head-Down Displays (MHDDs) are 
installed in the cockpit of the Eurofighter, with six in the 
two-seat trainer version. The MHDD provides flight, tac- 
tical situation and sensor data, as well as vital onboard 
systems information, on a 6 x 6 in (152 x 152 mm) usa- 
ble screen area. This combines exceptional brightness 
and high resolution to give full legibility in full sunlight of 


INTERNATIONAL 


raster scan images overlaid with fine stroke graphics. 
Interface with other aircraft systems is provided by 17 
programmable push-button key displays on the unit’s 
bezel. The equipment is a major development of the 
MPCD fitted in the AV-8B/Harrier GR. Mk 7. 

Smiths Industries is the project leader and design 
authority for the programme. 


Status 
In prototype production for the Eurofighter 2000. 


Contractors 

ENOSA. 

Gruppo Finmeccanico Systemi Avionici. 
Smiths Industries Aerospace. 

VDO Luftfahgerate Werk. 


UPDATED 


Eurofighter 2000 Display 
Processor 


Gruppo Finmeccanico Systemi Avionici is leading a 
consortium with GEC-Marconi Avionics, Teldix and 
ENOSA in the full-scale development of a dual- 
redundant lightweight display processor for the 


Eurofighter 2000. The computer symbology generator 
contains efficient and very high-performance process- 
ing power through distributed architecture, by means 
of independently functioning intelligent interfaces and 
concurrent processing operations to drive a head-up 
display, three multifunction head-down displays and 
the helmet display. 


Design features include all symbology alterable at 
Operational Flight Program (OFP) level without any 
hardware change, high-level command interfaces for 
ease of use and minimum OFP requirements, appli- 
cation of triple 68020 parallel processing giving very 
high OFP CPU throughput readily upgradable from 
3 Mips to over 5Mips and low-risk dual-redundant 
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STANAG 3910 fibre optic ASIC solution developed 
from the STANAG 3838 MIL-STD-1553 design. The pro- 
cessor offers maximum use of surface mount compo- 
nents and high-density double-sided circuit modules to 
minimise space requirements and mass, maximum use 
of advanced electronic components including ASICs to 
ensure low operating temperatures and high reliability, 


modular concept and extensive BIT to minimise test 
and maintenance support and two spare plug-in mod- 
ule positions connected directly to the internal VME bus 
to minimise changes during upgrades. 


Status 
In development for the Eurofighter 2000. 
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Contractors 

ENOSA. 

GEC-Marconi Avionics. 

Gruppo Finmeccanico Systemi Avionici. 
Teldix GmbH. 


UPDATED 


Multifunction Control Unit 


The Litton Systems Canada/Harris Multifunction Con- 
trol Unit (MCU) is a full-capability CDU for controlling 
and managing a diverse range of avionic equipment, 
including navigation sensors, communication systems 
and stores. The MCU is available for custom application 
development with a bundled Ada software toolset. 

The MCU includes a host of built-in input/output 
capabilities, including MIL-STD-1553B, ARINC 429 and 
RS-422, with other optional digital interfaces available. 
The MCU incorporates Litton’s LED technology, on a 
10 line by 24 dot matrix, for readability in high ambient 
lighting environments, with optional NVIS-B compliant 
optics available. 

The MCU incorporates a 32-bit, 24 MHz processor/ 
co-processor and a 2Mbyte memory as standard. 
Options include a 33MHz processor and up to 
6 Mbytes of flash EEPROM. A full US Air Force 
approved alphanumeric keyboard is standard, includ- 
ing 22 customisable keys for dedicated functions. 


Colour Liquid Crystal Display 
(LCD) 


Elbit’s colour LCD represents the latest generation of 
airborne displays. The flat panel display packages high 
optical performance and reliability into a compact unit 
with low power consumption. It is suitable for rugge- 
dised airborne and ground applications. 

It features a full colour active matrix LCD; high- 
resolution graphic display; wide viewing angle; slim 
design (only 3 in (76 mm) thick); and high contrast in 
day and night operation. 


Specifications 

Display size: 97 x 127 mm 

Resolution: 

640 x 600 pixels (384,000 over display area) 
640 x 200 colour triads over display area 
Brightness: 50 ft-lamberts (white) 

Contrast: 40 (white) 

Colours: 8 

Viewing angle: +45° horizontally and vertically for a 
contrast of 10 

Interface: RGB at TTL levels 

Power supply: 28 V DC in range of 20-36 V 
Power consumption: 20 W 

Dimensions: 190 x 190 x 70 mm 


Contractor 
Elbit Ltd. 
NEW ENTRY 


Engine Performance Indicator 
(EPI) 


Elbit’s EPI is an advanced cockpit display that replaces 
nine electromechanical switches with one electronic 
display. The display conserves valuable space on the 
instrument panel for additional displays (MFCDs) 
required for comprehensive F-5 upgrades. The EPI is 
based on LCD technology and emphasises human 
engineering in its use of colour and combination of 
analogue and digital symbology. 


Specifcations 

Display size: 110 x 58 mm area 

Display technology: direct drive LCD with 4 colours 
Power supply: 28 V DC, 40 W 

(80 W while heater operates) 


The MCU is supplied with sample application code, 
providing GPS flight management, planning and con- 
trol, plus inertial navigation update capability. This 
application provides for a Trimble GPS as the sole 
means of navigation and includes a 200 waypoint 
database and other features. 


Specifications 

Dimensions: 184.1 x 146 x 165.1 mm 
Weight: <4.54 kg 

Power supply: 28 V DC to MIL-STD-704A 
Reliability: >4,000 h MTBF 


Status 

The MCU has been fitted to the A-10, Tornado and 
various military helicopter applications. 

Contractors 


Harris Corporation Electronic Systems Sector. 
Litton Systems Canada Ltd. 


ISRAEL 


Elbit’s Multifunction Colour Display 1996 
Dimensions: 86 x 125 x 273 mm 

Weight: 3 kg 

Interface: NVG-compatible 


Contractor 
Elbit Ltd. 


NEW ENTRY 


Fighter Display System 


The Elbit fighter display system creates a fully inte- 
grated interface between the pilot and the aircraft 
avionics. The system comprises two display computers 
with provision for colour symbol generation, two mono- 
chromatic multifunction displays and an advanced 
Multifunction Colour Display (MFCD). 

The computers feature a 600 Kips MIL-STD-1750A 
CPU, a 128k program and display memory, a MIL- 
STD-1553B multiplex bus controller, cockpit controls 
interface and other video, analogue and discrete input 
channels. 

The system provides two stroke, two raster and VTR 
simultaneously, has independent symbol generators 
for each display, full symbol programmability and a 
VTR-compatible output. 

The high-resolution MFCD comprises a_ special 
shadow-mask CRT with precision in-line gun and 


The Harris/Litton Canada multifunction control 
unit 1995 


Elbit Fighter Display System 


1996 


optical filter to ensure that high contrast and colour 
purity are maintained at all brightness levels. It has a 5 x 
5 in (127 x 127 mm) display area and features stroke, 
raster and stroke on raster modes of operation. The 
MFCD has RGB video inputs, an auto/manual bright- 
ness control, serial communication for remote control 
and BIT, and a soft key front panel, and is easily read- 
able over a wide ambient light range up to 
10,000 ft-lamberts. 


Specifications 

Dimensions: 

(computer) 270 x 260 x 200 mm 

(monochromatic MFD) 152 x 160 x 355 mm 
(multifunction colour display) 178 x 178 x 381 mm 
Weight: 

(computer) 14 kg 

(monochromatic MFD) 8 kg 

(multifunction colour display) 12 kg 


Contractor 
Elbit Ltd. 


VERIFIED 


Map Display Generator 


Designed for two-seat fixed-wing aircraft or helicopters, 
the Map Display Generator (MDG) has two channels 
capable of producing a variety of images as selected by 
the pilot or co-pilot. The system uses two 6 x 6 in (152 x 
152 mm) multifunction colour displays. Control of the 
various map modes is via a Keyboard mounted on the 
display. The MDG is equipped with an optical disk drive 
and removable optical disk for storing map databases 
on board the aircraft. Two powerful graphics units 
simultaneously draw raster and vector maps. 

Using the mission planning ground station, the 
pilot can plan the intended mission in advance, co- 
ordinating all maps, tactical mission data, flight plans, 
threats, obstacles and communications. Accumulated 
data is then downloaded onto the optical disk which the 
pilot transfers to the MDG disk drive for use during the 
mission. 

The MDG displays paper charts, vectorial maps, digi- 
tal terrain elevation data and SPOT or Landsat satellite 
photos. With continuous improvement offline at the 
ground station and online at the MDG, the image pre- 
sented onthe multifunction colour display is clear, crisp 
and easily discernible. The system also provides the 
user with zoom, scale, plan and freeze facilities. 

The MDG’s computing powers are capable of calcu- 
lating the line of sight between any two points, point alti- 
tude, radar threat area coverage and obstacle clear 
flight and landing corridors. 


Status 
Selected by the Israeli Air Force for the modernised 
CH-53 helicopter. 


Contractor 
Elbit Ltd. 
VERIFIED 


Multifunction Colour Displays 


Elbit’s high-resolution Multifunction Colour Display 
(MFCD) was designed specifically for performance in 
the very high-brightness environment surrounding the 
fighter aircraft cockpit. Versions available are 6 x 6 in 
(152 x 152 mm) and 5 x 5 in (127 x 127 mm). Symbols 
and images are easily readable and not washed out by 
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direct sunlight. High contrast and colour purity are 
assured in all brightness levels by a specially developed 
full-colour 0.2 mm shadow-mask CRT with precision in- 
line gun and a special optical filter. The colour display 
will withstand all military environmental conditions in 
aircraft. 

The 5 x 5 in(127 x 127 mm) display has three modes 
of operation: stroke, raster and stroke on raster. It has 
automatic and manual brightness control and is easily 
readable over a wide ambient light range up to 
10,000 ft-lamberts. 

It features serial communication for remote control 
and BIT and a soft key front panel. 


Specifications 

Display size: 5 x 5 in (127 x 127 mm) 

Colour groups: 480 x 480 over display area 
Colour group arrangement: QUAD R-G-G-B 
Brightness: 200 ft-lamberts (white) 

Contrast ratio: 8:1 at 10,000 ft-lamberts sunlight 
Contrast: 16 shades of grey 

Viewing angle: 

(horizontally) +30° 

(vertically) 0-25° 

Interface: RGB per RS-170 serial 
Communication per RS-422 

MFCD is NVG-compatible 

Power supply: 115 V AC, 400 Hz, 3 phase at 90 W 
(max) 

Dimensions: 160 x 160 x 240 mm 

Weight: 6 kg 


Status 
In service on F-5, F-15, T-45, MiG upgrades, Kfir and 
various helicopters. Also offered on F-4 upgrades. 


Contractor 
Elbit Ltd. 
UPDATED 


Multifunction Displays 


The multifunction display is essentially a monochrome 
armament control and display panel for combat aircraft 
with limited cockpit space, showing video information 
from a variety of sensors on a 5 x 5 in (127 x 127 mm) 
or 4x4 in (102 x 102 mm) CRT. The display CRT is 
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surrounded on the face of the panel by 28 push-buttons 
for the selection of different functions. 


Specifications 

Power supply: 28 V DC per MIL-STD-704A at 40 W 
Dimensions: 140 x 138 x 344 mm 

Weight: 6 kg 

Display size: 4 x 4 in (102 x 102 mm) or 5 x 5 in (127 x 
127 mm 

Phosphor type: P43 (green) 

Raster video input: 525/60, 625/50 or 875/60 lines per 
RS-170, RS-343 or CCIR standards 

Brightness: 200 ft-lamberts (685.2 cd/m?) min 
Contrast ratio: 9:1 at 10,000 ft candles sunlight 
Video bandwidth: 30 Hz-20 MHz to 3 dB points 
Reliability: 1,500 h MTBF per MIL-HDBK-271A 


Status 
In production for IAF McDonnell Douglas F-4 Phan- 
toms, IAI Kfir fighters, Northrop F-5, T-45 and MiG-21. 


Contractor 
Elbit Ltd. 
UPDATED 


NTS Display 


Elbit’s 1 in (25 mm) airborne display is employed in a 
Night Targeting System (NTS) together with an optical 
system. The display provides high-resolution video pic- 
tures from FLIR along with computer-generated 
graphic images. Smaller than a pocket calculator, the 
1 in(25 mm) display is also designed for ground vehicle 
and portable applications. 


Specifications 

Display size: 19 mm diameter 

Power input: 28 V DC per MIL-STD-704A at 20 W 
Dimensions: 100 x 145 x 55 mm 

Weight: 1.5 kg 


Status 
Operational in the Cobra helicopter. 


Contractor 
Elbit Ltd. 
NEW ENTRY 


Flat-Panel Display 


The flat-panel display uses a high-resolution liquid crys- 
tal display now under development for use in advanced 
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aircraft cockpits. It features a full-colour display with 
adjustable high-brightness backlight, to give excep- 
tional contrast. The system is lighter and thinner, with 
less power consumption, than conventional CRTs. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


VERIFIED 


Central Warning Display 


The central warning display has been developed for 
commercial aircraft. It is designed to work with two 
master warning lights which can effectively alert pilots 
and identify potential problems or hazards. 

The indication panel is a liquid crystal display which 
can indicate a maximum of 10 warning items in red, 
amber or green. When more than 10 items occur at the 
same time, up to 50 additional warnings are listed by a 
scrolling function. The LCD has a high backlight unit 


The Koito central warning display for commercial 
aircraft 


consisting of halogen lamps, allowing the manually or 
automatically dimmable display to be read under sun- 
light conditions. The red and amber warning legends 
can be tailored to customer requirements by a software 
change. Dual redundancy is incorporated in the power 
supply, input interface circuit, digital computer and 
LCD display. 


Specifications 

Dimensions: 134 x 125 x 250 mm 

Weight: 2.5 kg 

Display size: 55 x 75 mm 

Power supply: 16-30 V DC, 1.3 A at 28 V DC 
Temperature range: —40 to +70°C 

Altitude: -100 to 25,000 ft 

Reliability: >5,000 h MTBF 


Contractor 
Koito Manufacturing Company Ltd. 


Colour Liquid Crystal Display 


The colour liquid crystal display is a bright display 
which is composed of a high-quality colour filter with 
excellent colour purity and brilliant back-up illumination 
with uniform brightness. The display is an eight-colour 
type using the three primary colour filters of red, green 


and blue and can easily provide stationary coloured pic- 
tures at low cost. In addition, it can increase display 
information by changing a monochrome liquid crystal 
display into a multicoloured display. 


Contractor 
Koito Manufacturing Company Ltd. 


Electroluminescent Display 


Koito has developed two types of ElectroLuminescent 
(EL) displays: the AC powder EL display and the thin- 
film EL display. Both types are thin lightweight surface 
light emitting devices and are considered ideal for dis- 
plays due to features such as the uniform brightness on 
the light emitting surface, high reliability and lack of 
heat generation. 

The AC powder EL display is a flexible type of surface 
light emitting device which can be bent. It is formed by 
applying fluorescent and transparent conducting layers 
on aluminium foil and then laminating a transparent 
plastic sheet. It is very resistant to excessive vibration 
and load and is built into passenger aircraft cabin 
aisles, in aircraft such as the Boeing 767, as floor 
marker lamps. 

In the AC powder EL display the ultra-slim flat 
light source provides extremely uniform and _ soft 


538 


illumination. Composed of organic materials with 
emphasis on plastic film, it is easily bendable and will 
provide illumination from a curved surface. Light- 
weight, tough and durable to vibration and shock, it 
does not suffer filament breakages as in conventional 
bulbs. As an EL element, it provides cool light without 
generating heat. 

The thin-film EL display consists of an insulating 
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layer, luminous layer and electrodes applied on the 
glass substrate by vacuum evaporation. It is far brighter 
than the AC powder EL display. 

It can be built easily into portable apparatus and the 
high precision of electrode stripes and thin-film com- 
bine to provide an easily visible display with high resol- 
ution. Since it is an all-solid-state self-luminous element, 
it has a higher stability and longer life. The response 


speed of the display is about the same as a CRT display 
and so it can display letters, numbers, graphs and so 
on, in real time. The thin-film EL display is available as a 
dot-matrix or segment display. 


Contractor 
Koito Manufacturing Company Ltd. 


Radar Display 


The radar display provides radar information to the 
crew in the form of symbology and/or video. The radar 
display consists of a forward indicator unit, aft indicator 
unit and electronic unit. 


Status 
In production for the F-4EJ Kai aircraft. 


Contractor 
Shimadzu Corporation. 


The Shimadzu radar display consists of (left to 
right) the forward indicator unit, the electronic unit 
and the aft indicator unit 
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3 ATI Flat-Panel Display 


The 3 ATI flat-panel display features an active matrix lig- 
uid crystal display and an integrated symbol generator. 
It is an electronic display that provides graphics and/or 
characters via an ARINC 429 interface. It has highly 
integrated modules, incorporating customised ASICs 
for high-speed graphic processing and SMDs for 
reduced size. 


Specifications 

Dimensions: 3 AT] 

Weight: 1.5 kg 

Power supply: 27.5 V DC, 17 W (42 W with heater) 
Display size: 57.7 x 57.7 mm, 480 x 480 RGBW Quad 
dots 

Viewing angle: 35° vertical x 90° horizontal 

Contrast ratio: >70 

Brightness: >100 FL 


Status 
Under development. 


Contractor 
Tokyo Aircraft Instrument Company Ltd. 


VERIFIED 
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Electronic Horizontal Situation 
Indicator 


The Electronic Horizontal Situation Indicator (EHSI) is a 
display system having a 5.1 in (180 mm) diagonal col- 
our CRT. It consists of a display unit, display drive unit 
and mode control panel. It indicates aircraft position 
and heading, bearings of navigation aids, ground- 
speed, drift angle, windspeed and direction, waypoints, 
time to next waypoint and other information. 


Status 
In service in Japanese Defense Agency SH-60J 
helicopters. 


Contractor 
Tokyo Aircraft Instrument Company Ltd. 


VERIFIED 


FMPD-10 EFIS Package 


FMPD-10 is an Electronic Flight Instrument System 
(EFIS) package for the Japanese New Utility Helicopter 
UH-60JA of the Japan Ground Self-Defence Force. The 
package consists of four smart-type displays, two dis- 
play interface processors and two EFIS control panels. 
The displays show EHSI, EAI, waypoint map, weather 
radar graphics and fuel information on 3.7 x 3.7 in 
(94 x 94 mm) AMLCD glasses. 


Status 
In production. 


Contractor 
Tokyo Aircraft Instrument Company Ltd. 


NEW ENTRY 


LK-35 Series Standby Altimeter 


The standby altimeter is an exceptionally accurate 
pressure actuated instrument with a -1,000 to 50,000 ft 
range and P/N LK-35-1 and P/N LK-35-9 provide two 
resolver outputs of barometric setting. A three drum 
counter supported by ball bearings provides digital 
indication in tens of thousands, thousands and hun- 
dreds of feet, supplemented by a pointer which 
indicates altitude in hundreds of feet. 

A knob on front of the altimeter provides the means 
for setting barometric pressure which is shown in 
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LK-35 Series Standby Altimeter 


inches of mercury and MB on two sets of four digit 
counters. 


Specifications 

Altitude range: —1,000 to +50,000 ft 
(LK-35-8) -2,000 to +50,000 
Barometric range: 22-31.02 inHg 
(LK-35-7/LK-35-8) 22-31.99 inHg 
(LK-35-9) 22-30.99 inHg 

Accuracy certifications: FAA/TSO-10b 
Lighting: white (unfiltered) 
Electrical input: 

(vibrator) 28 V DC 

(lighting) 5 VAC or DC 

(resolver) 26 V , 400 Hz 

Weight: 

(LK-35-1, -9) 1.45 kg 

(LK-35-2, -4, -5, -7) 1.3 kg 

(LK-35-8) 1.5 kg 


Status 
In production for B737-400, B757, B767, DC-9. 


Contractor 
Tokyo Aircraft Instrument Company Ltd. 


NEW ENTRY 


SFPD-20 Smart Flat-Panel Display 


The SFPD-20 Smart Flat-Panel Display (SFPD) is a self- 
contained 4 x 5 in (102 x 127 mm) display unit that can 
replace conventional electromechanical instruments or 
be used in new aircraft with digital databuses like the 
ARINC 429. The SFPD, having an active matrix liquid 
crystal display, provides HSI, ADI, engine data and map 
information. 


The SFPD-20 display 1995 


Specifications 

Dimensions: 127 x 101.6 x 165.1 mm 

Weight: 2.5 kg 

Power supply: 27.5 V DC, 25 W (53 W with heater) 
Display area: 92.7 x 74.2 mm 

Viewing angle: 50° vertical by 90° horizontal 
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Contrast ratio: >100 
Brightness: >100 ft-lamberts 


Status 
In production for commercial aircraft. 
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Contractor 
Tokyo Aircraft Instrument Company Ltd. 


VERIFIED 


EP-12 Display System for the 
JA 37 Viggen 


The EP-12 integrated display system for the interceptor 
version of the Saab JA 37 Viggen collects, processes 
and displays all flight, navigation, radar and tactical 
data. It comprises five main units: head-up, radar and 
tactical displays, waveform generator and power 
supply. The three displays utilise CRTs with contrast 
enhancement techniques to provide clear symbology 
even in bright sunlight. The radar display supports all 
weather surveillance and interception, while the tactical 
display shows a track oriented moving map super- 
imposed with navigation and tactical data, updated at 
between 10 and 50 Hz depending on the amount of 
data. 

Also associated with the EP-12 system is a cassette 
recorder to sample data at 4 Hz for the purpose of 
debriefing and training. 


Status 
In service in the Saab JA 37 Viggen. No longer in 
production. 


Contractor 
Ericsson Microwave Systems AB. 


UPDATED 


EP-17 Display System for the 
JAS 39 Gripen 


The cockpit of the Saab JAS 39 Gripen features 
advanced electronic information presentation on four 
display units: three head-down and one head-up. Con- 
ventional dial and pointer instruments will be retained 
only as back-ups for some of the more critical par- 
ameters. All four displays are computer-controlled, per- 
mitting the presentation to be tailored to every type of 
mission and flight mode. It also provides considerable 
flexibility and redundancy under emergency conditions 
by redirecting information between displays. 

The three head-down units are the flight data display, 
the tactical display and the multisensor display. The 
flight data display provides the pilot with altitude, air 
data, engine data and so on. 

The electronic map on the tactical display shows 
geographical features and obstacles, such as radio 
towers and masts, with the tactical situation super- 
imposed. Map scale and display are automatically 
selected to suit different phases of a mission. The 
multisensor display presents a computer-processed 
radar picture or, optionally, infra-red or thermal imagery 
superimposed with target symbology. 

All head-down displays are dimensionally and mech- 
anically identical and measure about 6 x 4.7 in (152 x 
120 mm). The large diffractive optics head-up display, 
which has been developed in co-operation with Hughes 
Aircraft, presents a large bright picture to the pilot. 


SWEDEN 


The Ericsson radar display (centre) and tactical 
display (right) in a Saab JA 37 Viggen 


The EP-17 has two display processors, each driving 
two displays and communicating with other aircraft sys- 
tems by means of MIL-STD-1553B databuses. Each 
processor contains an Ericsson D-80 computer, the 
standard computing element in the aircraft. Specially 
developed high-performance graphics processors 
provide excellent dynamics in the imagery. 

The head-down displays employ raster-generated 
symbology, while stroke writing is used for the head-up 
display. Updating is accomplished at 30 Hz. Recording 
and replay facilities are similar to those in the EP-12. 


Status 

In production for the Swedish Air Force Saab JAS 39 
Gripen. In May 1996 Ericsson was contracted to update 
the PP-1 and PP-2 display processors to PP-12 
standard. 


Contractor 
Ericsson Microwave Systems AB. 


VERIFIED 


Virtual Image Display 


The Virtual Image Display (VID) is a compact high- 
performance display based on the principle of magnify- 
ing the image from a1 in(25 mm) CRT. In addition to its 
small size, the VID has several other advantages. Since 
the image is focused a couple of metres behind the dis- 
play, the influence of vibration is reduced and this mini- 
mises refocusing time between the display image and 
other objects, alleviating operator fatigue. Image visi- 
bility is very high because of the optics and electronics 
technology. The system is ruggedised and EMI proven. 

The VID consists of: the display unit, containing 


The cockpit display system for the JAS 39 Gripen 
comprises a wide-angle HUD and three head-down 
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optics and CRT; the display control unit, containing the 
electronics for converting analogue video signals for 
the CRT raster imagery; and the display control panel, 
which includes manual controls for brightness and con- 
trast and BIT information. The system is compact, easy 
to read and resistant to electrical disturbances. It has 
low maintenance and is suitable for retrofit pro- 
grammes. Optionally, the VID can be equipped with a 
symbol generator. 

The system can be used in combat aircraft and heli- 
copters, as well as naval vessels and surface vehicles, 
in connection with sensors such as FLIR, LLTV and 
radar. 


Specifications 

Dimensions: 

(display unit) 260 mm x 70 mm (diameter) 
(display control unit) 150 x 205 x 225 mm 
Weight: 

(display unit) 2 kg 

(display control unit) 5 kg 

Power supply: 28 V DC, 50 W or 

115 V AC, 400 Hz 

Field of view: 7.4 x 9.9° 

Video bandwidth: 10 MHz 

Video characteristics: 

(RS-170) 525 lines/30 Hz 

(CCIR) 625 lines/25 Hz or 875 lines/30 Hz 


Status 
In service in Swedish Air Force Saab JA 37 Viggen 


strike aircraft. 


Contractor 
Ericsson Microwave Systems AB. 


VERIFIED 


C2G - Gyrosyn Compass System 


The C2G gyrosyn compass is a small, low-cost gyro- 
magnetic compass system. Simple and extremely 
reliable, more than 1,000 have been manufactured for 
use as primary or standby compass systems. 

The C2G system comprises a magnetic detector 
unit, Compensator, compass controller and gyro 
amplifier. 


UNITED KINGDOM 


The C2G system can use any of the range of mag- 
netic detector units not fitted with an electromagnetic 
compensator. Compensation for single-cycle (hard 
iron) errors is normally provided by a bar magnet com- 
pensator mounted on the magnetic detector unit. How- 
ever, remote electrical compensation can be provided 
if required. 

The small compass controller contains the manual 
synchronising control, together with an_ indicator 


showing the state of system synchronisation (annuncia- 
tor). Also in this unit is a switch for the selection of sys- 
tem mode of operation - magnetically slaved or 
directional gyro. The unit is integrally lit. 

The gyro amplifier contains the directional gyro, 
which is geared to the Magnetic Detector Unit and 
heading transmission synchros. The orientation of the 
gyro is random with respect to the aircraft's magnetic 
heading. Also contained in the gyro amplifier is the 
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three-stage, transistorised, precession amplifier whose 
function is to precess the gyro in accordance with 
signals received from the magnetic detector unit via 
the compass controller. 


Status 
Unit in production. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


NEW ENTRY 


CGI-3 Compass Gyro Indicator 


The CGI-3 is a panel-mounted instrument containing all 
the elements, apart from the flux valve and a small 
annunciator, of a gyromagnetic compass and an RMI. 
Although it is ideal for installation in helicopters and 
executive aircraft, the CGI-3 has been fully type tested 
and cleared for operation in a severe military 
environment. 

The gyro uses a wheel and gimbal assembly and the 
readout of heading is by means of a rotating dial with 5° 
graduations which moves in the conventional sense 
with changes in aircraft heading. 

The transistorised slaving amplifier contained within 
the instrument case provides the necessary energising 
voltage for a flux valve magnetic detector unit and then 
amplifies and discriminates the signals received from 
this unit in order to maintain the indicated heading in 
accordance with the direction of the earth’s magnetic 
field. 


Specifications 
Dimensions: 76 x 76 mm 
Weight: 2.5 kg 


Status 
In service. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


UPDATED 


CL11 Directional Gyro 


The CL11 is a high-precision directional gyro designed 
to meet the requirements of military and civil aircraft 
and other applications where accuracy and reliability 
are important. It is a two degree of freedom gyro with a 
drift rate of less than 1°/h. 

The CL11 is fitted as part of the compass system in a 
number of aircraft and is also used in land vehicles, 
underwater vehicles, torpedoes and submersibles. 

Approximately 8,000 units have been produced and 
a number of variants exist. 


Specifications 

Dimensions: 210 x 185 x 185 mm 
Weight: 4-4.6 kg 

Heading output: 2 transmitting synchros 
Drift rate: 1°/h 

Power supply: 115 V, 400 hz, single phase 


Status 
Unit in production. Installed in BAe 1-11, VC10, 
Jetstream, Lynx, Sea King, Chinook and Wessex III. 


CL11 Directional Gyro 
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Contractor 
British Aerospace (Systems & Equipment) Ltd. 


NEW ENTRY 


DG13 - Directional Gyro Indicator 


DG13 is a panel-mounted directional gyroscope. Nor- 
mally used as a standby heading unit, it contains a 
directional gyro geared to a rotating compass card 
which provides a heading readout. The compass card 
is graduated in 5° divisions and is read against a white 
lubber line at the top of the unit. A yellow ‘Set Heading’ 
marker is also provided. Drift rate is a nominal 10°/h, 
after making allowance for the effect of Earth’s rotation. 


Specifications 

Dimensions: 83 mm square case, 190 mm length 
Weight: 2.5 kg 

Power supply: 28 V DC plus 5 V AC/DC for lighting 


Status 
Unit in production. Applications include the Hawk 
aircraft. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


NEW ENTRY 


GMg9 - Gyro Magnetic Compass 
System 


The GMP compass system provides highly accurate 
outputs of true or magnetic heading. The GMP system 
comprises the following units: 

Compass Computer: Designed to meet ARINC 
requirements the computer contains all the electronic 
circuitry, power transformers and invertor module 
needed to operate the system. 

Compass Controller: Fitted in the console this unit 
contains the controls and indicators the pilot requires in 
order to achieve heading information. 

Magnetic Detector Unit Type F: The magnetic detec- 
tor unit is specially developed for helicopter and military 
use being filled with high-viscosity fluid to overcome the 
environments encountered during flight. 

CL11 Directional Gyro: This high-performance azi- 
muth gyro is extensively proven in military and civil use. 
It is atwo-degree-of-freedom gyro with a drift rate of less 
than 1°/h. 


Specifications 

Dimensions: 

(compass computer) 192 x 357 x 94 mm 
(compass controller) 96 x 99 x 147 mm 
(magnetic detector unit) 83 x 121 mm (DIA) 
(CL11 gyro) 174 x 211 x 186 mm 

Weight: 

(compass computer) 3.92 kg 


BASE Gyro Magnetic Compass System 


(compass controller) 1.09 kg 
(magnetic detector unit) 0.57 kg 
(CL11 gyro) 4.63 kg 


Status 
The system is fitted in military helicopters including 
Lynx, Sea King and Chinook. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


NEW ENTRY 


RAI 4 Remote Attitude Indicator 


The RAI 4 remote attitude indicator works on a synchro 
output from a vertical gyro. The indication is essentially 
a sphere which moves relative to a fixed aircraft pitch 
symbol and to a peripheral bank scale for roll. The 
sphere has 360° of freedom in roll and +100° in pitch. 


Specifications 

Dimensions: 4 ATI x 210 mm 

Weight: 1.82 kg 

Power supply: 115 V AC, 400 Hz, 11 VA 
28 V DC plus 5 V AC/DC for lighting 


Status 
In service. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


VERIFIED 


RL8 - Heading Repeater 


RL8 is a heading repeater series that provides heading 
information displayed on a servo driven moving card, 
with settable markers for desired heading and wind 
direction. The 3%in (83mm) diameter instrument 
accepts heading information in standard three-wire 
synchro form. The rotating card display is calibrated 
through 360° in 5° increments and the compass cardi- 
nal points are designated. Wind direction is indicated 
by a green cursor, set by pulling out and rotating the 
knob on the front bezel. Required heading is indicated 
by a white pointer, set by pushing in and rotating the 
knob. Once set, both reference indicators rotate with 
the card display. 


Status 
Unit in production. Applications include Lynx, Sea King 
and Tornado ADV. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


NEW ENTRY 
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Combined Map and Electronic 
Display 


The maps used with current moving map displays have 
a major disadvantage in that it is not possible to anno- 
tate them with planned route, target information and 
other tactical data. This has to be marked up on a hand- 
held map as an adjunct to the moving map. GEC- 
Marconi Avionics, however, has developed the Com- 
bined Map and Electronic Display (COMED) system, in 
which the map is electronically annotated with intelli- 
gence or navigation data appropriate to the particular 
mission. Using no more space than a conventional mov- 
ing map, COMED provides a colour topographical map 
display annotated with dynamic navigation information 
as required. This can include aircraft track and com- 
manded track, present position, locations of known 
hostile detection or anti-aircraft devices and tactical 
information such as the delineation of forward edge of 
the battle area. In addition, the system can print out 
alphanumeric information such as time to go to fix point 
or target. 

COMED’s CRT and projection facilities permit it to 
perform other operational tasks. These can include the 
display of high-resolution high-contrast symbology in 
raster form from radar, low-light television or FLIR sen- 
sors. Electronic countermeasure threats can also be 
shown. Tabular displays of weapons status, destination 
co-ordinates, or other tactical information can be 
shown on tabular ‘forms’ projected from images stored 
on the film. The system can be programmed with a 
library of aircraft and engine checklists. COMED can 
also act as a back-up primary flight information display, 
particularly for the horizontal situation and attitude 
director indicators. 

COMED interfaces with the main aircraft navigation 
computer via a MIL-STD-1553 serial digital datalink. 
From a knowledge of film strip layout, aircraft present 
position and demanded scale, the main computer cal- 
culates the appropriate map drive words and transmits 
them to COMED by the datalink. Within the display the 
information is converted into a form suitable for driving 
the map servo resolvers. 

COMED uses standard 35 mm colour film up to 57 ft 
(17 m) long. Typically, this provides coverage of an area 
of 10,000 nm? at a scale of 1/250,000, plus selected tar- 
get areas at 1/50,000, and sufficient film frames for 
tabulated displays. Film replacement can be achieved 
through a side access panel in under a minute. 

More than 1,000 systems have been supplied for 
McDonnell Douglas F/A-18 Hornets with the US Navy 
and the armed forces of Australia, Canada and Spain. 
They are delivered to AlliedSignal Flight Systems 
Division, the Projected Map Assembly (PMA) forming 
part of the AlliedSignal horizontal situation indicator, 
a combined map. and electronic display for that 
aircraft. It projects a coloured topographical moving 
map image superimposed with data from a CRT 
image. 


Specifications 
Dimensions: 

(CRT face) 139.7 x 139.7 mm 
(unit) 180.3 x 217.9 x 604 mm 
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MED 2060 Series monochrome head-down displays 


ALLEGE: 
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CEDAM, the latest model COMED for the German Air Force ECR Tornado 


Status 

No longer in production. The system has been installed 
by the Indian Air Force in its Sepecat Jaguars made 
under licence by Hindustan Aeronautics. The first pro- 
duction COMED system was delivered during early 
1983. In May 1986 CEDAM (the latest variant of 
COMED) was selected for the Tornado ECR version 
ordered by the German Air Force. 


Contractor 
GEC-Marconi Avionics. 


Digital Map Generator 


The GEC-Marconi Avionics Digital Map Generator 
(DMG) has been developed to meet the mission 
requirements of the next generation of combat aircraft. 
Housed ina % ATR box, the DMG is suitable not only for 
these new aircraft but also for a large number of retrofit 
applications. The experience gained in developing and 
manufacturing moving map displays for the F/A-18 Hor- 
net, Jaguar, Tornado and Harrier has enabled GEC- 
Marconi Avionics to optimise the DMG to provide maxi- 
mum flexibility with minimum pilot workload. The video 
output of the DMG can be displayed on the normal 
range of cockpit displays. 

The DMG hardware and software can handle both 
true digital maps and digitised chart information. The 
digital database can be held in solid-state or in optical 
disc. Both of these options have been developed. Fea- 
tures on the presentation can be selectively displayed 
or erased. Hazards such as terrain and obstacles above 
aircraft altitude can be made to stand out in contrasting 
colour. Safe areas occasioned by terrain-masking can 
be depicted and areas may. be viewed from different 
angles and altitudes. Data updating is rapid and simple. 
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The map is displayed on a GEC-Marconi Avionics col- 
our electronic display which incorporates a multifunc- 
tion keyboard and electronically generated symbology. 
The map can be displayed either north up or track 
up, with the aircraft present position centred or de- 
centred on the display. Multiple map scales can be 
accommodated and zoom and declutter facilities 
are available. Map stabilised overlays for routes and 
navigational information can be displayed. 


Status 
In production for the Royal Air Force Jaguar, Tornado 
GR. Mk 4 and Lockheed C-130J. 


Contractor 
GEC-Marconi Avionics. 


Display Processors/Graphics 
Generators 


The advent of glass cockpits demands that the display 
symbol generators have a capability which matches 
display performance and operational requirements. 
GEC-Marconi Avionics has adopted a modular 
approach to graphics generation and can supply boxes 
which drive either a single display surface in mono- 
chrome or a full display suite of multifunction colour 
displays and a dual-mode head-up display. 

A variety of interfaces is offered which can be modi- 
fied, as necessary, to integrate with existing or new air- 
craft systems. As well as dedicated display generation, 
the boxes can have weapon aiming and mission 
computer functions added easily. 


Status 
In production for the Royal Air Force Tornado GR. 
Mk 4. 


Contractor 
GEC-Marconi Avionics. 


MED 2060 Series Monochrome 
Head-Down Displays 


MED 2060 monochrome head-down displays are small 
high-brightness raster presentation devices designed 
for use where space is at a premium. Units are currently 
available with screen diagonals ranging from 105 to 
280 mm. Different aspect ratios are selectable and 525- 
or 625-line variants are available. The displays can be 
supplied with or without a passive contrast enhance- 
ment filter matched to the CRT phosphor. The filter can 
be either bonded to the CRT or mounted away from its 
face to provide optimum visibility in specific conditions. 
All units are compatible with GEC-Marconi Avionics 
special automatic test set facilities, but can be main- 
tained and serviced using only standard laboratory 
equipment. 

The display can be used as full multifunction displays 
for FLIR, radar or stores status, or as simple head-up 
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display repeaters in the rear cockpit of tandem-seat 
trainers. 

Additionally, it has facilities to switch automatically 
between 1:1 and 4:3 aspect ratios, catering for a range 
of presentations from maps and engine/systems status 
data to the display of video from the pilot’s head-up dis- 
play and FLIR night vision system. The unit is also fully 
compatible with night vision goggles. 


Specifications 
Weight: 7.5 kg 
Power supply: 115 V AC, 400 Hz or 28 V DC, 50 W 


Status 

In production. The Type MED 2060 Series has been 
selected for the Sea Harrier F/A-2 port and starboard 
displays, for the BAe Hawk 100/200, a variety of Mirage 
lll and 5 aircraft, Danish SAR S-61 helicopters and for a 
Far Eastern A-4 Skyhawk retrofit contract. 


Contractor 
GEC-Marconi Avionics. 


Avionics Systems Management 
Unit 


The Avionics Systems Management Unit (ASMU) has 
been developed for transport aircraft, to allow aircrew 
to control, primarily, the cockpit display suite. Capable 
of operating as a peripheral device to the mission com- 
puter, it can also be configured to control subsystems 
with its own inherent menu structure. Typically, a main 
menu and submenu are displayed on dual mono- 


chrome matrix displays each of 11 lines of 24 
characters. 
The ASMU interfaces to the aircraft via MIL- 


STD-1553B or ARINC 429, as appropriate. Mounted in 
the cockpit, the ASMU provides a point of contact for 
ground crew to extract maintenance information. 


Status 
Fully developed. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


CNI/Control and Display Unit 


Developed for Hawk 100/200 aircraft, the CNI/control 
and display unit provides the common point for the con- 
trol and data information display for the various radio, 
navigation and IFF systems. The unit has the primary 
role of controlling and monitoring the radio systems via 
a MIL-STD-1553B databus. It has a secondary role, 
upon request, to perform a reversionary bus controller 
function without affecting its primary role. The unit can, 
however, be reconfigured for other applications 
through software changes via an RS-424 serial datalink. 


Status 
In production 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


The CNli/control and display unit has been 
developed for the Hawk 100/200 
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The ROMAG Type 2052 remote map generator 


The avionics systems management unit 


Engine Monitor Panel 


The engine monitor panel for the Hawk 100 and 200 
displays all necessary fuel and engine information as 
well as indications of any associated malfunction. The 
display technology combines the latest LCD tech- 
nology and LED arrays to provide a flat panel which can 
be mounted in any cockpit position and still maintain 
high readability over all ambient light conditions. 

The display technology is adaptable to cockpit 
environments where integration of analogue instru- 
ments is required to allow more use of cockpit space. 

The panel incorporates a fuel ’Bingo’ facility which 
allows the pilot to set minimum fuel levels at which an 
audio warning will be generated. An option to this 
panel is the incorporation of engine low-cycle fatigue 
recording for post-flight evaluation. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Head-Down Displays 


With the background of such major projects as Panavia 
Tornado and British Aerospace Nimrod, GEC-Marconi 
Avionics has developed a range of multisensor, multi- 
function television tabulator, E-scope and other dis- 
plays. The systems comprise a CRT driven by a 
waveform generator embodying raster scan tech- 
niques. The waveform generator produces synthetic 
symbols, by what the company calls a time-shared 


for the British 


The engine monitor panel 
Aerospace Hawk 100 and 200 


digital technique, to give high accuracy and resolution 
of modulated video signals with a minimum of compo- 
nents; a notable feature is the elimination of the stair- 
case effect in raster graphics. The synthetic video is 
directly compatible with standard television signals 
from a variety of sensors, so that video signals can be 
mixed to produce an overlay and symbology on a 
pictorial display. 

The waveform generator is completely digital in oper- 
ation and receives data in standard serial digital form. 
By storing this information it can synthesise continu- 
ously video signals to drive one or more displays. The 
signal range can be modified or extended to meet indi- 
vidual requirements, particularly those suited to raster 
applications. The display unit provides a high-contrast 
television picture of sensor and computed data and has 
a multifunction keyboard permitting the operator 
to communicate with the aircraft computer. A filter on 
the face of the CRT improves the contrast under high- 
ambient illumination and photosensors adjust the 
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The GEC-Marconi Avionics displays which equip the Panavia Tornado. Left to right, the electronic head-down display, the TV tab display and the E scope 


brightness of the display in accordance with the 
ambient lighting. 


Status 

No longer in production. In addition to the Tornado and 
Nimrod MR, other applications include the gunship 
version of the Lockheed C-130 Hercules. 


Contractor 
GEC-Marconi Avionics. 
VERIFIED 


Standby Instrument Panel 


GEC-Marconi Avionics is developing a standby instru- 
ment panel which can be stored above a multifunction 
cockpit display. In the event of a major subsystem fail- 
ure it can be pulled out and snapped down in front of 
the pilot. This immediately presents the pilot with a full 
back-up instrument suite. 

The standby instrument panel is based on the con- 
ventional T layout for basic cockpit instrumentation. 

Based on liquid crystal display technology, the panel 


measures 175 xX 175 x 32mm, weighs 2.4 kg and 
consumes 5 W from standby power supplies. 


Status 
In development. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Miniature LCD Controller for the 
RAF Shorts Tucano 


The miniature LCD on the RAF Shorts Tucano will be 
used in conjunction with the lightweight Tacan navi- 
gation equipment. Fitted in each cockpit of the Tucano, 
the LCD will provide normal Tacan control and display 
two Tacan channels, the one in use and the standby 
channel. Either unit is able to take control of the Tacan. 

Occupying only a 2.5 x 2.25in (63.5 x 57.1 mm) 
space, the panel-mounted miniature LCD controller is 
particularly suited to fixed-wing aircraft and helicopters 


where panel space is at a premium. The controller fea- 
tures the latest industry standard liquid crystal display 
technology and is compatible with most modern 
avionic systems. 


Status 
In production for the Royal Air Force Shorts Tucano. 


Contractor 
GEC-Marconi Sensors Ltd. 


UPDATED 


The miniature LCD controller for the RAF 


Shorts Tucano 


Central Warning Unit 


The central warning unit has been designed and manu- 
factured for use on modern fighter aircraft. The unit 
houses all the control circuitry and displays to provide 
70 illuminated captions, along with audio tone and 
synthetic voice generation. 

Each unit incorporates 28 primary red channels and 
42 secondary amber channels. Additional features 
include day/night mode dimming of caption illumi- 
nation, test facilities for active and non-active sensor 
channels, ground activation of certain channels with 
override facility for test purposes and generation of 
audio horn tones and synthetic voice. 

Various combinations of caption are available in the 
range, while all variants incorporate a self-illuminating 
Betalight panel over the switches. Electrical connec- 
tions are made via a pair of multipin connectors. The 
unit is capable of total NVG-compatibility. 


Specifications 

Dimensions: 134 x 165 x 165 mm 

Power supply: 22.5-30.5V DC _ normal 
emergency) 


(16-30.5 


The Page Aerospace central warning unit 


Temperature range: —40 to +70°C 
Altitude: up to 40,000 ft 


Contractor 
Page Aerospace Ltd. 


Standby Master Warning Panel 


The Standby Master Warning Panel (SMWP) provides 
the pilot with essential red primary warning indications 
in the event of any failure of the standard warning sys- 
tem. It is designed for use in glass cockpits, so the one- 
piece display matches the appearance of glass 
instruments. 

The display panel has 12 red warning captions, lit by 
LEDs, which flash until acknowledged. Different 
captions can be included, to satisfy customer 
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The standby warning panel 


requirements, up to 16 characters in length. Brightness 
control, to switch between day sunlight-readable and 
night illumination levels, is achieved by a Dim push- 
switch mounted directly under the display. 

Situated adjacent the Dim switch is a rotary mode 
switch to enable selection of either automatic or man- 
ual operation and test. The test position checks more 
than 97 per cent of the circuit. 

In view of its essential role the SMWP is made fault 
tolerant, so that no single fault will cause the loss of 
more than one warning. Even in the event of power 
supply failure, the unit will still operate in a degraded 
mode. 


Specifications 

Dimensions: 87.8 x 100.3 x 152 mm 
Weight: 0.73 kg 

Power supply: 28 V DC, <22 W (max) 
Temperature range: —15 to +55°C 
Altitude: up to 45,000 ft 

Reliability: >100,000 h MTBF 


Contractor 
Page Aerospace Ltd. 


Two and Three Terminal Light 
Modules 


Designed for use in single or stacked multichannel con- 
figuration, the filament lamp  indicator/annunciator 
modules are a development of a module used exten- 
sively in aircraft central warning systems. The modules, 
available in two- and three-terminal arrangements, pro- 
vide a low-cost lightweight and compact alternative to 
other devices. 

Both types of modules incorporate a clip-on caption 
frame within which a wide range of sunlight-readable 
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blank or engraved caption screens may be contained. 
The three-terminal module may be used with two 
screens, one for each lamp, for systems where dual 
lamping is not essential. In these instances a lamp- 
holder separator screen may be fitted in a groove pro- 
vided. Various alternative mounting arrangements 
facilitate single or multiple panel or stacked installation. 


Specifications 

Dimensions: 28 x 10.9 x 29 mm 
Weight: 0.018 kg 

Temperature range: —40 to +55°C 
Altitude: up to 60,000 ft 


Contractor 
Page Aerospace Ltd. 


Voice, Tone and Display Warning 
Systems 


Page Aerospace designs and manufactures a wide 
range of alerting systems for civil and military aircraft. 
These include centralised and decentralised warning 
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Page Aerospace two- and three-terminal light modules 


systems, synthesised programmable tone and voice 
systems, flight mode annunciators, attention alerting 
devices and indicator modules. 

In recent years the company has developed a screen 
finishing process which results in high levels of sunlight 
legibility. 


OM MB 


The Page central warning panel for the BAe ATP 


For night flying operations the company has 
developed a night vision goggle-compatible range of 
screens and bezels for displays and instruments. These 
screens effectively filter out the infra-red content from 
illuminated cockpit devices and minimise flooding of 
the goggles. 

Other areas of research and development cover 
high-quality synthesis of audio tones and voice. 
Units are currently being evaluated by the Defence 
Research Agency, Farnborough and aircraft manufac- 
turers in order to assess the optimum man-machine 
interface. 


Status 

Systems are now used in the central warning panel 
installations of the Saab 340 and British Aerospace 
125, 146 and ATP aircraft. 


Contractor 
Page Aerospace Ltd. 


Ice Detection System 


The ice detection unit monitors ice conditions in low- 
speed aircraft. By having a fast response time and 
being totally independent of airspeed, this system is 
suited to helicopter applications. 

The unit uses bleed-air from the compressor to cause 
air to flow through the detector even at zero airspeed. 
Information is displayed as liquid water content per 
cubic metre. 


Specifications 

Weight: 

(detector) 0.9 kg 

(meter) 0.34 kg 

Airspeed: 0-250 kts 

Altitude: sea level to 15,000 ft 
Reliability: 10,850 h MTBF 


Status 

A version incorporating snow detection and digital out- 
puts has been selected for the EH 101 helicopter where 
automatic control of the anti-de-ice systems is 
provided. 


Contractor 
Penny & Giles Avionic Systems Ltd. 


The Penny & Giles ice detection system 


Type 1655 Automatic Chart 
Display 


The Type 1655 automatic chart display is a simple and 
economical means of fixing aircraft position on a stan- 
dard aeronautical chart. Position is indicated by the 
intersection of cross-wires that move in accordance 
with commands from a navigation computer such as 
the Racal Tactical Area Navigation System (TANS), the 
Position, Bearing and Distance Indicator (PBDI) or the 


The Racal Avionics airborne chart display 


RNS 252 area navigation system. The chart area mea- 
sures 254 x 254mm, and five chart scales can be 
selected from 1:50,000 to 1:1 million. The system can 
be held on the thigh with a leg harness, rested on the 
knee or table-mounted. 


Specifications 
Dimensions: 306 x 306 x 67 mm 
Weight: 3.2 kg 


Status 
No longer in production. 


Contractor 
Racal Avionics Ltd. 


VERIFIED 


Groundspeed/ Drift Meter 
Type 9308 


The Type 9308 standard aircraft indicator size unit 
shows groundspeed within 3.5 knots at 100 knots or 
5 knots at 300 knots. Drift is registered within 0.5° of 
true value. If the signal is lost, the last measured 
groundspeed and drift are displayed. The Type 9308 is 
compatible with Doppler 71 and 72 sensors. 
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The Racal Avionics Type 9308 groundspeed/arift 
presentation 


Status 
In production. 


Contractor 
Racal Avionics Ltd. 


VERIFIED 


Hovermeter Type 9306 


The Type 9306 standard aircraft indicator size unit dis- 
plays along heading velocity over the range -10 to 
20 knots with an error not greater than 1 knot and verti- 
cal velocity range +500 ft/min with a maximum error of 
40 ft/min. The Type 9306 is compatible with Doppler 71 
and 72 sensors. 


Status 
In production. 


Contractor 
Racal Avionics Ltd. 


VERIFIED 
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Hovermeter Type 80564B 


The Hovermeter Type 80564B is similar to the Type 
9306 in capability and appearance, but is compatible 
with Doppler 80 and 90 series sensors. 


Contractor 
Racal Avionics Ltd. 


VERIFIED 


The position bearing and distance indicator for the 
Racal Avionics Doppler 80 
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VU2010 Airborne Display 


The VU2010 display is a colour raster display for air- 
borne applications which meets the exacting require- 
ments of the Royal Air Force and French Air Force E-3 
Sentry aircraft. The display is a high-resolution unit with 
a 20 in diagonal (508 mm) tube and a 0.26 mm pitch 
shadow-mask. The high performance is obtained by the 
use of digitally controlled dynamic convergence cir- 
cuits. Similarly, digitally controlled dynamic focus and 
active colour purity controls are also incorporated to 
provide outstanding picture quality. The VU2010 is fit- 
ted with a magnetic shield, flashover protection and 
implosive protection. 


Specifications 

Dimensions: 464 x 384 x 510 mm 
Weight: 53.5 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
Reliability: 2,780 h MTBF as MIL-H-217D 


Status 

In production and in service in Royal Air Force, NATO 
and French Air Force E-3 Sentry AWACS aircraft. Some 
56 monitors have been ordered (with an option for a fur- 
ther 19) by the Japanese Government under a £2.2 mil- 
lion contract, for installation in Boeing 767-200 AWACS 
aircraft. 


Contractor 
Racal Radar Defence Systems Ltd. 
VERIFIED 


Racal produces the VU2010 colour monitor for the 
UK, NATO and French E-3 Sentry 


SARFIND Cockpit Display Unit 


The SARFIND cockpit display unit presents GPS data 
to the aircrew. It employs an aviation standard sunlight- 
readabie vacuum fluorescent display screen which is 
able to display up to 40 characters across two lines. 
The unit is a standard aircraft instrument panel fit. An 
ARINC version is under development. 

The display consists of two screens that scroll at 10 


second intervals. Screen 1 gives latitude, longitude, 
quality of fix and age of the data. Screen 2 gives time 
of the fix and user identification. The display has a wide 
viewing angle with filtered display characters. In 
addition, there is an audio/visual alarm which is 
activated on receipt of position data. 


Contractor 


Signature Industries Ltd. 


The SARFIND cockpit display unit 
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300 RNA Series Horizontal 
Situation Indicators 


The 300 RNA range of Horizontal Situation Indicators 
(HSIs) is intended for civil and military fixed-wing air- 
craft and helicopters. Each instrument consists of a 
mainframe, synchro frame and electronics. Large-scale 
integrated circuits are used for signal processing and 
synchros are used to drive the various displays. 

The instruments can be used in Nav, Tac, App or 
ADF modes. The range display is a four-digit electronic 
module at the top of the instrument face reading up to 
999 n miles. Another numeric display is used to indi- 
cate the setting of the command track pointer. A knob 
is provided for selecting the relevant runway QDM on 
the command track pointer. These instruments provide 
complete ILS information as well as Tacan and ADF 
displays. 


Status 

304/305 RNA HSis are used in the British Aerospace 
Nimrod and 748 aircraft as integral parts of the SFS6 
flight systems. The 309 RNA HSI equips Royal Navy 
Westland Sea King helicopters and Royal Air Force Brit- 
ish Aerospace Hawk trainers. The 306/307 RNA is used 
in the Sepecat Jaguar and British Aerospace Strike- 
master. The 330 series HSI is used in the Royal Air 
Force’s Panavia Tornado aircraft and Chinook 
helicopters. 


Contractor 
Smiths Industries Aerospace. 


2100 Series multipurpose colour 
display 


The Type 2100 MultiPurpose Colour Display (MPCD) 
meets the stringent requirements found in the bubble- 
canopy cockpits of combat aircraft. It provides a high- 
resolution full-colour display in all light conditions from 
low-level night to high-altitude day; special filters ensure 
full NVG-compatibility. The ruggedised CRT uses a 
stretched shadow-mask and a periodic focus electron 
gun to achieve very high screen brightness without loss 
of picture quality. 

The MPCD presents data or imaging in stroke, raster 
or raster with stroke in frame flyback on a usable screen 
area of 5 x 5in (127 x 127 mm). Stroke symbology is 
displayed as the output of an external graphics gener- 
ator. Raster modes, in a variety of line standards, come 
from a range of sources such as electro-optical sen- 
sors, radar and video map generators. The hybrid 
mode enables the precise overlay of stroke symbology 
on to the raster display. 

Operator control is exercised by 20 momentary 
action keys. Display control is via four rocker switches. 
Display brightness is determined by the operator and 
automatically compensates for ambient light measured 
by sensors on the front bezel. 


Specifications 

Dimensions: 170 x 180 x 440 mm 

Weight: 10.9 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, 180 VA 
Usable screen area: 5 x 5 in (127 x 127 mm) 


The 2100 Series multipurpose display is in 
production for the AV-8B, F/A-18 and Harrier GR. 
Mk 7 


Status 

In production with over 1,500 units delivered. The 2100 
Series complies with all relevant UK, NATO and US mili- 
tary standards and specifications. The unit is fitted 
in the US Marine Corps AV-8B Harrier Il, US Navy/US 
Marine Corps F/A-18 C/D Hornet and Royal Air Force 
Harrier GR. 7. 

Aversion of the MPCD with a6 x 6 in (152 x 152 mm) 
usable screen area is under development for the 
Eurofighter 2000. Other variants are under develop- 
ment or in production for the Tornado GR4, RAF Jaguar 
and Italian/Brazilian AMX. 


Contractor 
Smiths Industries Aerospace. 
UPDATED 
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Type 3000 Integrated Colour 
Display 


The Type 3000 is a self-contained colour multipurpose 
display designed to be integrated into aircraft navi- 
gation and attack systems. All primary flight and navi- 
gation data is displayed, replacing conventional 
attitude and horizontal situation indicators, plus a route 
map representation. In addition, flight plan, system sta- 
tus including fuel information and engine data, radar 
warning receiver and maintenance information can be 
displayed under the control of the 17 soft keys around 
the front panel. 

The unit combines a graphics generator, deflection 
amplifiers, high-voltage power supplies and a full sha- 
dow-mask CRT into a single display unit. The display 
data and control functions are transmitted via the air- 
craft MIL-STD-1553B databus. The latest large-scale 
integration and hybrid packaging techniques have 
resulted in a compact self-contained unit. 


Specifications 

Dimensions: 162 x 162 x 317 mm 

Weight: 11 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 200 VA 
Usable screen area: 127 x 127 mm 

Reliability: 1,500 h MTBF 


Status 
In production for the British Aerospace Hawk 100 and 
200. 


Contractor 
Smiths Industries Aerospace. 


Active Matrix Liquid Crystal 
Displays 


The Active Matrix Liquid Crystal Display (AMLCD) has 
been designed to meet the stringent requirements 
found in military cockpits. High resolution, colour 
gamut, contrast and grey shades are provided under all 
conditions ranging from bright, direct sunlight to NVG 
conditions. An AMLCD unit will typically consume 50 
per cent of the power and is only 50 per cent of the 
weight and volume of an equivalent CRT display. The 
absence of EHT power supplies in the region of 20 to 
30 kV enhances reliability. 

Displays under development by Smiths Industries 
include a usable screen area of 6.25 x 6.25 in (158.7 x 
158.7 mm). This unit is supplied as either a dumb unit 
accepting a range of video standards or a smart unit 
which internally generates symbology from a databus 
input, such as MIL-STD-1553B. In addition, video can 
be mixed either with the graphical symbology or dis- 
played separately. A range of other large area AMLCD 
sizes include 6 x 8 in (152 x 203.2 mm) and 5 x Sin 
(127 x 127mm). Smaller displays are described in 
other entries. 

The modular design of the Smiths Industries displays 
includes active backlight control, active thermal man- 
agement, intelligent graphics processing which 
includes sophisticated anti-aliasing and a wide range 
of video, databus and other interfaces. The packaging 
of these units provides flexibility and they can be 
retrofitted into an existing or upgraded cockpit, or 
incorporated into a new design. 


Status 
Under preproduction development, with units installed 
in both fixed-wing aircraft and helicopters. 


Contractor 
Smiths Industries Aerospace. 


Display Processor/Mission 
Computer 


The wholly modular Display Processor/Mission Com- 
puter (DP/MC) can be configured to meet customer 
requirements. It is based on an extensive library of stan- 
dard electronic cards, power supplies and ATR short 
cases. The standardised internal databus allows the 
unit, and hence the system, to be updated or expanded 
by replacing or inserting the appropriate cards. This 
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The front cockpit of the Hawk 100/200 with the Smiths Industries HUD with its data entry panel and the 


colour multipurpose display immediately below 


flexibility enables improved components to be incor- 
porated as technology evolves, including faster and 
more numerous microprocessors and, for example, the 
adoption of surface-mounted components. 

The unit meets military specifications and is suitable 
for computing and symbol generation applications 
for head-up displays, weapon aiming, navigation, 
mission and system control and electronic flight 
instruments. 

Various high-speed 32-bit and 16-bit processor cards 
are available in the library of modules. Other modules 
provide global memory, raster and/or stroke display 
generation for either head-up or head-down displays 
and extensive analogue, discrete and serial input/ 
outputs. MIL-STD-1553B interfaces are also available 
as remote terminals and/or bus controllers. 


Specifications 

Dimensions: % ATR to 1% ATR 

Example dimensions % ATR short 190 x 193 x 384 mm 
Weight: 

(% ATR short) 9 kg 


Status 

In production. Latest applications include the display 
electronic unit for the T-45A Goshawk, bus interface 
control unit, head-up display and weapon aiming com- 
puter and DP/MC for the Hawk 100 and 200, electronic 
unit for the F-5E avionics update and symbol generator 
unit for the EH 101 Merlin helicopter. 


Contractor 
Smiths Industries Aerospace. 
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Electronic Instrument System 


The Electronic Instrument System (EIS) is a_ fully 
integrated cockpit instrument system which displays 
flight, navigation and aircraft systems data on full 
colour shadow-mask CRT displays. The advanced sym- 
bology, operational flexibility, enhanced system 
redundancy and integrity is based on many years 
experience in the design, development and production 
of electronic display systems. Cross monitoring vali- 
dates both the input and the displayed data. In the 
event of a failure in any individual unit in the EIS, either 
pilot can immediately reconfigure the system to display 
the necessary information at the appropriate crew 
station. 

The EIS for the EH 101 helicopter consists of six 
display units, three symbol generator units and three 
flexible display mode selector panels. The software 
developed by Smiths Industries will produce the differ- 
ent formats for all variants of the aircraft, including com- 
posite formats as determined by the reversionary 
display protocol. The aircraft will be provided with all 
critical flight, navigation and systems data. Program 
pins are used to indicate variant and sensor fit. 


Specifications 

Dimensions: 

(display unit) ARINC B 

(symbol generator unit) 6 MCU 

Weight: 

(display unit) 9 kg 

(symbol generator unit) 8.4 kg 

Power supply: 115 V AC, 400 Hz, single phase 


Status 
In production for the Royal Navy EH101 Merlin 
helicopter. 


Contractor 
Smiths Industries Aerospace. 


Eurofighter 2000 Glareshields 


Smiths Industries has the project and technical leader- 
ship for development of the Eurofighter 2000’s right- 
hand glareshield. This contains a set of high-intensity 
LED displays used for standby engine and aircraft atti- 
tude information. These displays, which present ana- 
logue information generated digitally, have automatic 
compensation for changing ambient light levels. 

Smiths Industries is a member of the same consor- 
tium which has also been awarded development of the 
left-hand glareshield. This has a similar design and 
houses a range of switching and control units. 


Status 
In development for the Eurofighter 2000. 


Contractor 
Smiths Industries Aerospace. 


LED Dot Matrix Displays 


In parallel with the development of CRT-based elec- 
tronic flight instrument system displays, Smiths Indus- 
tries has produced a family of engine performance 
indicators using a hybrid DC-servo pointer/LED read- 
out. The servo-driven pointer moves over a conven- 
tional circular scale, while an emissive electro-optic 
drum counter constructed from a dot matrix of high- 
brightness LED offers a display which is fully compat- 
ible with the CRT and light emissive displays now being 
introduced in civil and military aircraft. 

The readout is of the rolling drum type, with values 
appearing to roll smoothly upwards or downwards. 
Compared with LED bar instrumentation, this device is 
much less affected by single LED failures and very 
accurate interpolation of data is possible due to the 
apparent motion in the display. A 7 x 5 matrix 4.5 mm 
high is used, with three blank rows of LEDs between 
each figure, but a 9 x 5 matrix giving 5.2 mm high 
characters and with reduced character spacing is an 
alternative. In place of a mechanical failure flag the LED 
matrix displays N,, and N, and the word ‘Fail’ if an 
indication is outside limits or invalid. 

To minimise the number of moving parts a micropro- 
cessor is used to convert the input signal to digital form 
to drive the counter and then convert the digital signal 
back to analogue in order to drive a conventional point- 
er DC servomotor. The instrument is contained in a 2 in 
(51 mm) round or 2 ATI case, with integral analogue 
display lighting and an ambient light sensor which 
automatically adjusts LED brightness. 


Status 

In production. LED instruments have been chosen for 
the Boeing 737-300/400/500 to display N, and N, 
engine speeds, Exhaust Gas Temperature (EGT) and 
fuel flow/fuel used for the CFM56 power plant. They are 
also supplied for the Airbus A310 and A300-600 aircraft 
and the Saab JAS 39. 
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The cockpit of the EH 107 helicopter featuring the Smiths Industries Electronic Instrument System 


Contractor 
Smiths Industries Aerospace. 


LED Engine and System Displays 


Smiths Industries solid-state instrument systems 
include primary engine displays, aircraft system dis- 
plays and annunciator panel, and are direct replace- 
ments for electromechanical instruments. They are 
ideal for both new build and existing aircraft, where they 
can be retrofitted by easy change of panels and without 
the need for mechanical or electrical modifications. 
Each display system presents information-in formats 
which are familiar to the aircrew who require minimal 
training in their use. These displays provide significant 
benefits in terms of weight, power consumption, 
reliability, ease of maintenance and cost of ownership. 


Primary engine display 

The primary engine and aircraft displays are each con- 
tained in a single unit which, for ease of maintenance, 
comprises three modules: a display and associated 
dimmers, a printed circuit board assembly and a power 
supply module. Dial markings and legends associated 
with the displayed parameters are printed on a glass 
lens which is held in place over the LED displays. Both 
units are housed in conveniently sealed, lightweight 
cases with connectors mounted on the rear. Intercon- 
nections between the modules and rear connectors are 
by flexible tape wiring. 

For optimum integrity the primary engine display 
incorporates a separate processor for each engine par- 
ameter. Four power supplies are provided to ensure 
system integrity. The power supplies are configured as 
two independent pairs so that a failure will result only in 
partial loss of the parameters of one engine. 


Secondary or system display 
In the secondary or system display the required reliabil- 
ity is achieved by using multiple processors and power 


Smiths Industries engine indicators for the Boeing 737-300/400/500 


Smiths Industries display for the McDonnell 
Douglas MD-90 
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supplies with the parameters to be processed suitably 
arranged between them. 

Brightness is controlled automatically to achieve 
comfortable viewing over the whole range of ambient 
lighting conditions on the flight deck, from total dark- 
ness to direct sunlight. 

Comprehensive BITE facilities are a feature of all 
Smiths Industries LED display systems. On power-up, a 
test sequence is initiated automatically. Test routines 
can be initiated by either the pilot or the maintenance 
crew. 


Annunciator panel 

The overhead annunciator panel is a solid-state 
replacement for existing discrete annunciator panels. 
Capable of displaying up to 120 cautionary messages, 
six warnings and 15 advisory indications, it can be 
installed in any MD-80 series aircraft without the need 
for electrical or mechanical modifications. On new 
build aircraft in particular it makes possible consider- 
able savings in wiring, connectors and weight. Caution 
messages are displayed on two dot matrix LED panels. 
Each panel can display six simultaneous cautions of up 
to 20 characters in length. Both message displays can 
be scrolled up or down so that a total of 120 different 
cautions can be viewed. 

Eight push-button switches with integral filament 
lamps operate in conjunction with the two LED mess- 
age panels. Each switch is associated with a particular 
aircraft system. Whenever a caution input is received 
the corresponding lamp is lit so that a system caution is 
annunciated even if both LED message panels are full. 
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Normally, cautions received from all aircraft systems 
are displayed on the message panels in either chrono- 
logical or priority order as required. If the pilot prefers, 
he can use the push-button to select one particular air- 
craft system so that only cautions associated with that 
system will be displayed. 

The two panels are arranged to display a block of 12 
consecutive messages. If a fault occurs on one panel 
then all messages are automatically made available on 
the remaining panel while the faulty panel remains 
blank. 

A new development of the annunciator panel is the 
master warning and caution system selected by 
McDonnell Douglas for the MD-90. This system, com- 
prising a separate display and control unit, identifies 
and presents more than 200 messages. 


Status 
Fitted in McDonnell Douglas MD-80 and MD-90, Boeing 
737 and British Aerospace 146 and Jetstream 41 
aircraft. 


Contractor 
Smiths Industries Aerospace. 


LED Standby Engine Display 
Panel 
Smiths Industries has been selected to supply a 


standby engine indicator display panel for the Boeing 
757 and 767. 


The standby engine display panel for the Boeing 
757 and 767 


The display of engine parameters is by a light emit- 
ting diode in a seven-bar format and incorporates four 
numeric readouts for each engine - N, and N,, EGT and 
EPR. Eight engine displays are housed in a 3 ATI case. 


Status 
In production for the Boeing 757 and 767. 


Contractor 
Smiths Industries Aerospace. 


Flight Deck Warning System 


Ultra has developed a microprocessor-based flight 
deck warning system which can be adapted for use on 
a wide range of aircraft types from small business and 
commuter aircraft to large airliners. The system con- 
sists of the central warning electronics, central warning 
panel and audio warning system. 

The main electronics package monitors aircraft 
systems and sensors to provide the appropriate alerts 
to the flight crew via the central warning panel. The 
central warning electronics are made up of a number 
of rack-mounted printed circuit boards containing 
microprocessor-control, signal conditioning and input 
signal circuits. The number of boards and type of 


packaging can be varied to suit any particular appli- 
cation. Use of a microprocessor results in a system of 
compact size, low weight and high flexibility. It enables 
alert signals to be prioritised and reduces spurious 
alerts through the use of time delays. Changes to the 
system can be made by simply altering the software. An 
important feature of the central warning electronics is 
the self-test facility which can be activated during the 
preflight phase and is in continual operation during 
flight. When a failure is detected in the unit, a warning is 
given to the pilot on the central warning panel and BITE 
indicators isolate the fault to board level. A failure of the 
microprocessor does not render the system inoperable 
as warnings will still be indicated on the flight deck. 
The central warning panel is a dedicated display 


incorporating hidden legend annunciators. It is con- 
structed from identical display modules which can be 
assembled to suit the application. 

Entirely separate from the central warning system, 
the audible warning system monitors critical aircraft 
functions and can provide up to 10 warning tones to 
the flight crew headphones. This high-integrity system 
has duplicated outputs and dual power supplies to 
minimise loss of warning under fault conditions. 


Status 
In service on the Avro RJ. 


Contractor 
Ultra Controls. 


Airborne FM Telemetry 
Torquemeter 


The airborne FM telemetry torquemeter provides a 
direct, accurate and reliable measurement of the 
torque in a helicopter’s transmission system. The 
indicated torque is independent of any correction 
factors for air temperature, torquemeter shaft temp- 
erature, engine and gearbox life and efficiency, fuel 
characteristics or aircraft operating conditions. 


The system consists of four component parts: rotat- 
ing assembly, fixed antenna and head amplifier, signal 
processor and indicators. It operates without physical 
contact between the rotating shaft and the stationary 
structure and is said to have an overall accuracy of 
within +1 per cent of full-scale torque. BITE is provided 
within the torquemeter equipment to enable system 
integrity and calibration accuracy to be checked and 
faults to be located. 


Specifications 
Power supply: 28 V DC, 1.5 A (max) 


Contractor 
Westland Aerospace Ltd. 


VERIFIED 


UNITED STATES OF AMERICA 


Aerosonics 2 in and 3 in 
Instruments 


Aerosonics produces a range of 2 in (51 mm) and 3 in 
(76mm) instruments including: 2in ASIs, 2in 
altimeters, 2 in vertical velocity indicators, 3 in general 
aviation ASIls, altimeters and vertical speed indicators. 


Contractor 
Aerosonic Corporation. 


NEW ENTRY 


AH-64 Caution and Warning 
System 
This system provides caution and warning annunci- 


ation for the AH-64 Apache helicopter. It consists of 
a 60 station pilot panel, 24 station co-pilot panel and 


master caution warning panel. Subsystem inputs are 
monitored and fault information displayed as 
applicable on any or all three units. The legend mod- 
ules are fully sunlight-readable and incorporate front 
lamp replacement. 


Specifications 

Dimensions: 

(pilot panel) 146 x 206.3 x 177.8 mm 
(co-pilot panel) 146 x 95.2 x 177.8 mm 
(master caution) 193.5 x 25.4 x 69.8 mm 


Weight: 

(pilot panel) 4.4 kg 
(co-pilot panel) 2.36 kg 
(master caution) 0.73 kg 


Status 
In service in the McDonnell Douglas AH-64 Apache 
helicopter. 


Contractor 
Aerospace Avionics. 


Caution and Warning Advisory 
Panel and Cockpit Lighting 
Controller 


The all-solid-state caution and warning advisory panel 
continuously monitors specific subsystem inputs, dis- 
plays fault information on an integral 30-channel annun- 
ciator panel and drives external warning caution 
advisory displays. Twenty annunciators are yellow and 
10 are red. The unit also provides power to 112 separ- 
ate external 5.1 V constant current cockpit annuncia- 
tors. The panel interfaces with an external dimming 
control to provide discrete dim and a continuously 
variable lamp power for the annunciators. 

The panel is sunlight-readable in 10,000 ft candle dif- 
fuse ambient light and is EMP- and nuclear-hardened. 


Specifications 

Dimensions: 200 x 72.4 x 279.4 mm 
Weight: 3.4 kg 

Power supply: 22-29 V DC and 6.5 V DC 
Temperature range: —40 to +74°C 
Reliability: 15,000 h MTBF 


Contractor 
Aerospace Avionics. 


Cockpit Control Panels (C-130J) 


These cockpit control panels provide the functional 
interface between the operator and the applicable sub- 
systems. They provide data, system status, controls 
and information displays. 
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Interfaces are available through MIL-STD-1553 data- 
bus, ARINC 429 databus or via discrete wire signals. 
The system is available with Night Vision Imaging 
Systems (NVIS), non-NVIS compatible lighting, and 
with or without edge lighting panels. 

Examples of current control panels designs include: 
aerial delivery; air conditioning; automatic flight control 
system; bleed air; caution and warning; cursor control; 
fire handles; flight select; fuel management; heading/ 
course select; hoist and winch control; ice protection; 
landing gear; lighting control; pressurisation; radar 
control; and reference set/mode select. 


Status 
Selected for C-130u. 


Cockpit Control Panels 1996 
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Contractor 
Aerospace Avionics. 


NEW ENTRY 


CV-Helo Fuel Management Panel 


The microprocessor-based fuel management panel 
provides fuel management and control during refuell- 
ing and fuel transfer operations on board the SH-60F 
CV-Helo. Fuel flow activity of the auxiliary fuel system is 
monitored via inputs from system sensors and dis- 
played with indicator lights. The unit automatically con- 
trols sequential refuelling and fuel transfer functions. 


Specifications 

Dimensions: 146 x 120.6 x 165.1 mm 

Weight: 2.72 kg 

Power supply: 28 V DC 

5 V AC for panel edge lighting 

Processor: 2 MHz Z80 microprocessor, 1,024 bytes 
RAM, 4,096 bytes PROM 

Reliability: 23,000 h MTBF 


Status 
In service in the US Navy Sikorsky SH-60F helicopter. 


Contractor 
Aerospace Avionics. 
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The fuel management panel in the US Navy 
Sikorsky SH-60F helicopter 


Engine Performance Indicators 


AlliedSignal makes a series of engine performance indi- 
cators for business, commuter and military aircraft. The 
indicators provide a continuous analogue display of 
critical engine variables, such as fan and core rotation 
speeds, turbine temperature and fuel flow. Configur- 
ations with circular or square cross-section are 
available. 

Solid-state circuitry is employed throughout. The 
indicators are unaffected by the large fluctuations in 
electrical supply during engine starts. 


Specifications 

Power supply: 

12-34 V DC, 120 mA nominal, 450 mA (max) 
5 V DC, 250 mA for lighting 

Input signals: 

(rotation) monopole pulse 


(turbine temperature) chromel-alumel thermocouple 
per NBS Monograph 125 

(fuel flow) second harmonic selsyn mass flow transmit- 
ter, 115 V AC 400 Hz reference 

Accuracy: 

(rpm) (0 to +55° C ambient) +0.25% at 100% rpm 

(-30 to +70° C ambient) +0.5% at 100% rpm 
(temperature) (0 to +55° C ambient) +5° C at 900° C 
(-30 to +70° C ambient) +10° C at 900° C 

(fuel flow) (0 to +55° C ambient) +1% of full-scale 

(-30 to +70° C ambient) +2% of full-scale 

Rpm range: 0-110% 

Turbine temperature range: +100 to +1,000° C 

Fuel flow range: 0-2,300 Ibs/h 

Response: 3 s full-scale slew 

Temperature range: 

(Operating) -30 to +55° C 

(short term) -30 to +70° C 

(ambient extreme) —65 to +70° C 


Shock: 6 g for 0.011s 

Vibration: 5-3,000 Hz, 0.02 in amplitude, limited to 
351 |40)(0) 

Humidity: 95%, +70°C for 6 h, cool to +38°C for 18 h 


Status 

In production. Typical applications are the British Aero- 
space HS 125-700, Gates Learjet 35/36 and 55, Lock- 
heed JetStar 2, Casa CN-235 and Taiwanese XAT-3. 


Contractor 
AlliedSignal Controls & Accessories. 


UPDATED 


Digital Map Reader 


The digital map provides a multitude of navigational 
perspectives to enhance pilot effectiveness. These 
perspectives are provided through the use of an Allied- 
Signal proprietary graphics processor designed to 
produce three-dimensional images. The Graphics Dif- 
ferential Engine (GDE) makes use of Defense Mapping 
Agency Digital Terrain Elevation Data (DTED) to prod- 
uce perspective as well as true three-dimensional 
views. The digital landmass data is stored in memory in 
a north up orientation. The GDE does the required 
algebraic and polynomial manipulations of the data 
required to create the image electronically. Through 
data compacting techniques, large areas of coverage 
are available. 


In addition to DTED data, the digital map reader can 
process and display virtually any type of digitised data- 
base. This includes Defense Mapping Agency Digital 
Feature Analysis Data (DFAD), as well as digitised 
aeronautical charts, reconnaissance photographs, 
approach plates and checklists. 

GDE was initially implemented in standard CMOS 
logic, but developments have led to the conversion of 
the GDE into a VLSI chip. 

The system processing is done via an MIL- 
STD-1750A processor which interfaces with the MIL- 
STD-1553B multiplexed database. It receives aircraft 
present position and mode control information and 
handles all overhead and built-in test functions in the 
digital map reader. The database is stored on a 
militarised optical disk. 


Along with the two- and three-dimensional perspec- 
tives, the digital map reader provides numerous other 
capabilities. These include look ahead, continuous 
zoom, freeze frame, sun angle shading, terrain occult- 
ing, contour line generation, altitude colour coding, 
declutter and text overlay. In addition, the digital map 
reader can provide positional correlation algorithms 
such as SITAN for a complete navigational aid to the 
flight crew. 

The output of the digital map reader is a red/green/ 
blue composite video signal that can provide both 
variable aspect ratios and variable line rates. Embed- 
ded raster text can be added within the digital map 
reader and/or the composite video output can be 
fed into a display processor for additional stroke 
overlays. 


550 


Status 
In development. 


Contractor 
AlliedSignal Flight Systems. 


Moving Map Display for the F-15 


The F-15 remote map reader provides a continuous col- 
our or monochromatic high-resolution video signal to a 
multifunction display. It uses existing 35 mm film strips 
housed in self-indexing, interchangeable cassettes 
which automatically engage and align when inserted 
into the unit. The system can be mounted in the equip- 
ment bay, so reducing pressure on cockpit space. The 
map images appearing on the screen are therefore 
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synthetic, as opposed to the real images projected on 
to the screen of conventional moving map displays. 

The centre of the map image is automatically aligned 
with the aircraft present position using data from the 
navigation system. The unit incorporates a built-in test 
facility. 


Specifications 
Dimensions: 193 x 191 x 319 mm 
Weight: 12.3 kg 


Status 
In service. 


Contractor 
AlliedSignal Flight Systems. 
UPDATED 


V-22 Osprey Advanced Colour 
Display System 


In 1987 the company received a contract from IBM Fed- 
eral Systems Division for the full-scale development of 
an advanced colour display system for the V-22 Osprey. 

The system comprises four 6 x 6 in (152 x 152 mm) 
high-resolution colour displays driven by a pair of three- 
channel programmable display processors. These 
use an MIL-STD-1750A computer and feature triple 
redundant display processing. 


Status 
In development for the V-22 Osprey. 


Contractor 
AlliedSignal Flight Systems. 


Series III Integrated Digital 
Avionics System 


AlliedSignal announced the Series Ill integrated digital 
avionic equipment in 1982. Originally and informally 
known as the X-line, the system is now designated 
Series Ill, indicating it to be the third range of digital 
electronic equipment developed by AlliedSignal. 
Based on ARINC 429 databuses, the system was also 
designed for compatibility with a new line of EFIS 
displays being produced by the company. 

At the centre of the Series III system is the EFIS dis- 
play, which is produced in three sizes - 6.25 in square 
(158 mm), 5 x 6 in (127 x 152mm) and 4.75 x 5in 
(120.7 x 127 mm) - and with what AlliedSignal claims to 
be a ‘unique stroke writing method’. Typical configur- 
ation, at least for the higher-performance turbine types, 
would be two CRTs each for pilot and co-pilot and two 
shared EICAS displays for systems and navigation. 

The current Series Ill family comprises: 

DFS-43 automatic direction-finder 
DME-44 distance measuring equipment 
TRS-42 transponder. 

VCS-40 VHF communication transceiver 
VNS-40 VHF navigation receiver 


More detailed descriptions of some of these systems 
can be found under the appropriate section headings in 
this book. 


Status 

In production. An initial installation on board a Cessna 
Citation Ill was completed in December 1984, having 
been certified by the FAA earlier in that year. The five- 
system suite was chosen by Fokker in May 1985 as the 
standard communication, navigation and identification 
package for its Fokker 50 airliner. 


Contractor 
AlliedSignal General Aviation Avionics. 


ARINC 700 Series Digital 
Integrated Avionics 


The ARINC 700 Series Communications, Navigation 
and Identification (CNI) equipment began as part of the 
US industry-wide momentum in.the 1970s to develop 
new technology systems for the transport aircraft to 
replace the Boeing 707 and Douglas DC-8. AlliedSignal 
was successful in winning the competition to provide 
the CNI suite for the Boeing 767 launched by United Air- 
lines in July 1978 and the slightly later Boeing 757. The 
current ARINC 700 series consists of: 

ALA-52A radio altimeter 

DFA-75A automatic direction-finder 

RIA-35A ILS receiver 

RTA-44A VHF communication transceiver 

RVA-36A VHF navigation receiver 

SMA-37A distance measuring equipment 

TRA-67 Mode S transponder. 


Status 
In production and in service in Boeing 757 and 767 
aircraft. 


Contractor 
AlliedSignal General Aviation Avionics. 


The Series 3 and EFS 10 electronic flight instrument systems on the Citation III 


EFS 10 Electronic Flight 
Instrument System 


The EFS 10 electronic flight instrument system is 
designed to interface directly with the Gold Crown Ill 
multisensor KNS 600 flight management system and 
KFC 400 flight control system. It uses a dual-stroke and 
raster display writing technology to create symbols and 
backgrounds, allowing each stroke/raster module to 
concentrate fully on a single display to make it brighter 
and easier to read. 

A typical five-tube EFS 10 installation consists of 
identical and interchangeable symbol generators for 
each pilot’s EAD! and EHSI, plus one for the multifunc- 
tion display. This provides multiple reversionary 
options for all displays in the event of a failure. Display 
units are available in 5 x 6 in (127 x 152.4 mm) horizon- 
tal format or 5 x 5 in or 6 x 6 in (127 x 127 or 152.4 x 
152.4 mm) square formats. 

The EFS 10 includes full-time self-diagnostics and 
automatic internal testing of key circuits and sensor 
inputs, which may also be initiated by the pilot. A more 
comprehensive test routine allows checks down to 
circuit board level. 


Contractor 
AlliedSignal General Aviation Avionics. 


EFS 40/EFS 50 Electronic Flight 
Instrument Systems 


The EFS 40 is a 4 in (101.6 mm) electronic flight instru- 
ment system designed for operators of light jet and 
turboprop aircraft and turbine helicopters. The EFS 50 
is a 5 in (127 mm) system. They are modular systems 


comprising an Electronic Attitude Director Indicator 
(EADI) and Electronic Horizontal Situation Indicator 
(EHSI). The package can be installed in two-, three-, 
four- or five- tube configurations. 

The system’s basic building block is the EHI. This 
unit incorporates a navigation mapping capability and 
modular design with interfaces for analogue and digital 
inputs. Added functions include a weather map display 
and joystick controller, plus a wide range of sensor 
input interfaces. The EHI is available with either a com- 
bination control/display unit or display with separate 
control panel. 

The interchangeable ED 461/462 in the EFS 40 mea- 
sures 106 x 106 x 238.8 mm and weighs 2.275 kg. The 
ED 551A in the EFS 50 measures 117.3 x 133.4 x 
238.8 mm and weighs 3.76 kg. The remote SG 465 
EADI/EHSI symbol generator unit fits into a %ATR 
short box. Control panels are offered as a built-in mode 
controller in the ED 461 or as the remote CP 468 mode 
controller for the ED 462 display unit. Standard inter- 
faces are provided for most of the avionics, flying con- 
trol and long-range navigation systems in current use in 
business aviation aircraft. 


Contractor 
AlliedSignal General Aviation Avionics. 


EHI 40 Electronic Horizontal 
Situation Indicator 


The EHI 40 is a 4 in (101.6 mm) electronic horizontal 
situation indicator which has been designed to offer 
reductions in size, weight and cost. It includes a built-in 
or separate mode controller, navigation mapping capa- 
bility and modular design with interfaces for analogue 


and digital inputs. Added functions include a weather 
map display and joystick interface, and a wide range 
of sensor input interfaces. The system consists of a 
control display unit, symbol generator and associated 
navigation sensors. The EHI 40 is available with either a 
combination control display unit or traditional display 
with separate control panel. 

During 1990 AlliedSignal introduced a companion 
attitude director indicator. The complete 4 in EFIS is 
designated EFS 40 (see previous item). The system is 
also available in a 5 in format, designated the EFS 50. 


Specifications 

Dimensions: 

(display unit) 106 x 106 x 238.8 mm 

(symbol generator) 193.5 x 57.2 x 320.5 mm 
Weight: 

(display unit) 2.275 kg 

(symbol generator) 3.64 kg 

Power supply: 28 V DC 


Contractor 
AlliedSignal General Aviation Avionics. 


Gold Crown Nav/Com Avionics 
Family 


In the late 1960s the Gold Crown range of remote- 
mounted (that is, panel-mounted flight deck instru- 
ments driven by rack-mounted processing amplifiers) 
equipment was introduced for the larger piston and tur- 
bine twins then being developed and to complement 
the Silver Crown range. In 1972 a more advanced family 
of digital equipment appeared and began to take a 
large share of this market. The most recent range is 
Gold Crown lll, unveiled in 1981. Designed for top of the 
line corporate and commuter twins, turboprops and tur- 
bine helicopters, this completely redesigned family 
incorporates custom LSI and microprocessor tech- 
nology. The remote-mounted units are some 40 per 
cent smaller and 30 per cent lighter than their prede- 
cessors. Being of solid-state design the systems are 
substantially more reliable. 

AlliedSignal has modified its Gold Crown Ill avionics 
to be compatible with night vision goggles. Existing gas 
discharge displays have been replaced with dichroic 
liquid displays. This line of equipment is often specified 
by overseas customers for use in military transport and 
training aircraft. 

The Gold Crown Ill family comprises the following 
equipment: 

KAA 955 audio amplifier/control 

KDF 806 digital automatic direction-finder 
KDM 706 distance measuring equipment 
KFC 200 flight control system 

KFC 250 autopilot/flight director system 
KFC 325 autopilot/flight director system 
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Some of the units in the AlliedSignal Gold Crown III avionics family 


KFC 400 autopilot/flight director system 
KHF 950 HF single-sideband transceiver 
KHF 990 HF SSB transceiver 

KNI 582 indicator 

KNR 634 digital navigation receiver 

KNS 81 integrated nav/RNav system 

KQI 553A pictorial navigation indicator 
KTR 908 VHF communications transceiver 
KTR 909 UHF communications transceiver 
KXP 756 transponder 

MST 67A Mode S transponder. 


More detailed descriptions of some of these systems 
can be found under the appropriate section headings in 
this book. 


Status 
In production and service. 


Contractor 
AlliedSignal General Aviation Avionics. 


Horizontal Situation Indicator 


Designed for common installation with VSI and mode 
selector equipment, this HSI is suitable for a wide range 
of civil/military helicopter or fixed-wing applications. It 
can display aircraft heading, two simultaneous bear- 
ings, distance and course deviation. There are several 


wees eetig 


The cockpit of the Beech Bonanza with all AlliedSignal Silver Crown avionics 


electrical outputs for use in other aircraft navigation 
systems. 


Specifications 

Dimensions: 108 x 127 x 321 mm 

Weight: 3.1 kg 

Power supply: 115 V AC, 400 Hz, 11.5 VA plus lighting 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


Quantum Nav/Com Avionics 
Family 


Quantum is a line of navigation and communications 
equipments. Its features will extend reliability over pre- 
vious designs, with a 30,000 hour MTBF and a guaran- 
tee on Mean Time Between Unscheduled Removals. 
Quantum also offers commonality of numerous parts, 
assemblies and modules. 

A common main processor with digital signal pro- 
cessor provides industry analogue processing and 
repeatability. Quantum uses software that is 80 per cent 
common, provides High-Intensity Radiation Frequency 
(HIRF) and lightning protection and uses power sup- 
plies of common design. A common front LCD panel 
permits easier maintenance with easily understood 
fault message displays. A flash card is provided for 
onboard data loading, rapid evaluation of system per- 
formance and data recording. A PC-compatible main- 
tenance access port allows for diagnostics and fault 
isolation on the aircraft. Upgraded mechanical 
packaging improves protection for electromagnetic 
interference, reduces heat rise and ensures structural 
integrity. 

Performance has been improved by providing 
8.33 kHz channel spacing on the voice data radio and 
raising the radio altimeter range to 5,000 ft. 

The Quantum line consists of: 

ALA-52B radio altimeter 

DFA-75B automatic direction-finder 
DMA-37B distance measuring equipment 
RIA-35B instrument landing system 
RTA-44D voice data radio 

RVA-36B VOR 


Contractor 
AlliedSignal General Aviation Avionics. 


Silver Crown Nav/Com Avionics 
Family 


The Silver Crown designation applies to a family of 
Communications, Navigation and Identification (CNI) 
and autopilot equipment for single- and light twin- 
engine aircraft up to turboprop size and for light 
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helicopters. The various units are self-contained, with 
processing and presentation or indication mechanisms 
accommodated together in single panel-mounted 
boxes without the need for remote units. Initial mem- 
bers of the range appeared in the 1960s, and sub- 
sequent additions have made Silver Crown into a very 
comprehensive suite. In 1980 the series was upgraded 
by the introduction of some units incorporating digital 
technology. 

The Silver Crown family consists of a large number of 
alternative units: 
KA 134 audio control console/KR 22 marker beacon 
receiver 
KAP 100 single axis autopilot 
KAP 150 two-axis autopilot 
KAP 200 two-axis autopilot 
KCN 90 GPS navigation system 
KFC 150 two- or three- axis digital flight control system 
KFC 200 two- or three- axis flight control system 
KGS 55A compass system 
KMA 24/24H audio control system with three light 
marker beacon receiver or five station intercom 
KN 53 navigation receiver 
KN 62A digital DME 
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KN 63 digital DME 

KNS 80 integrated navigation system (VOR/Loc 
receiver, digital DME, digital RNav computer, glide 
slope receiver) 

KNS 81 integrated navigation system (VOR/Loc/ 
glide slope receiver, RNav computer) 

KR 86 automatic direction-finder 

KR 87 digital automatic direction-finder 

KRA 10A radar altimeter 

KT 70 Mode S transponder 

KT 76A transponder 

KT 96 radiotelephone 

KX 125 nav/com transceiver 

KX 155/165 nav/com transceivers 

KY 92 VHF communication transceiver 

KY 196/KY 197 communication transceiver. 


More detailed descriptions of some of these units can 
be found under the appropriate section headings in this 
book. 


Status 
In production for and in service with a wide range of 
light single- and twin-engined aircraft. 


Contractor 
AlliedSignal General Aviation Avionics. 


Vertical Situation Indicator 


The AlliedSignal Vertical Situation Indicator (VSI) is 
designed for installation with the company’s HSI and a 
common mode selection panel. It has conventional ADI 
functions and uses a spheroid pitch/bank background. 
Roll and pitch trim is provided and indications of glide 
slope, localiser and navigation warnings are standard. 
There is also an inclinometer and a rate of turn pointer. 


Specifications 

Dimensions: 133 x 127 x 314 mm 

Weight: 2.7 kg 

Power supply: 115 V AC, 400 Hz, 8.5 VA plus lighting 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


LM Series Compact Indicators 


The LM Series indicators are a low-cost response to the 
FAA FAR 121.343 requirements for in-flight recording 
of engine parameters. Standard LM Series features 
include back-lighted dial and pointer, 360° dial arc, BIT, 
smooth pointer movements, modular construction for 
easy servicing, compact 3.5 in (88.9 mm) long design 
and 40,000 h MTBF. 

The simple mechanical design incorporates only one 
moving part - the pointer - so there are no brushes or 


wipers to wear out. Surface-mounted PCB design helps _ 


to ensure long, trouble-free service life for the electronic 
components. The indicators are designed for display of 
primary and secondary engine parameters in retrofit as 
well as new production aircraft installations. 

Optional features available include flight recorder 
inputs, high-accuracy redundant digital display, RS-232 
interface, output warning signals and exceedance and 
trend monitoring. 


Status 
LM Series indicators are currently installed in Fokker 
F27 and Mitsubishi YS-11 aircraft. 


Contractor 
Ametek Aerospace Products. 


Sentinel Instrument System 


The Sentinel instrument system is designed to meet the 
need for fully integrated aircraft systems providing a 
complete solution from signal interface to cockpit dis- 
play. The system consists of multiple cockpit display 
units and a dual-redundant Data Acquisition Unit 
(DAU). All signals are acquired and transmitted to the 
displays in digital format by both halves of the DAU 
which can be mounted in any convenient location in the 
aircraft. 

Typical system applications include primary and sec- 
ondary engine instruments and caution/advisory pan- 
els. Auxiliary functions such as fuel and electrical power 
management can be incorporated on additional 


selectable screens or can be displayed on a separate 
display. 

The 4.4 x 3.3 in (117.8 x 83.8 mm) active matrix liq- 
uid crystal display provides crisp full-colour graphics in 
a presentation which can be custom-designed for any 
application. Graphics and fonts can be created and 
changed without impact on hardware. Individual sym- 
bols and fonts can be selected from a large variety of 
existing styles or can be tailored to meet specific 
needs. 

Bezel-mounted soft keys provide the pilot with 
access to lower-level functions and allow input of infor- 
mation such as barometric pressure or target set 
points. Menu options direct the pilot to the desired 
information. Solid-state design provides high reliability 
to meet demanding requirements. The Sentinel can dis- 
play up to 256 colours simultaneously, selectable from 
a palette of 4,096 colours. Colours can be easily selec- 
ted and matched to a standard chromatic co-ordinate. 
Easily replaceable fluorescent lamps are used to pro- 
vide a uniformly lit 125 ftlambert average white 
brightness, suitable for viewing in direct sunlight. 


Specifications 

Weight: 2.49 kg 

Power supply: 28 V DC or 115 V AC, 25 W without 
heater 

Temperature range: —40 to +70°C 

Display: 111.8 x 83.8 mm, 960 x 234 pixels 


Status 
Currently installed on the Agusta A 109 helicopter. 


Contractor 
Ametek Aerospace Products. 


Standby Engine Indicator 


The standby indicator provides a display of four engine 
parameters for each engine. The digital displays are 
part of a translective LCD, having white characters ona 
black background. These are easily readable in direct 
sunlight, as well as at dusk or night, when a separate 


The Sentinel instrument system is installed in the 


Agusta A 109 helicopter 1995 


lighting circuit provides a_high-brightness, high- 
contrast presentation. 

A special electronics design eliminates digit toggling 
during static conditions and provides fast response and 
sequential counting during dynamic conditions. The 
display update rate is variable, causing the display to 
simulate a mechanical counter and giving the flight 
crew asense of the rate change of the parameter. When 
a parameter reaches a programmable limit, the respect- 
ive display will flash to communicate the warning. If 
more than one parameter is over limit, they will flash 
synchronously to avoid confusion. 

Loss of signal for any of the inputs is detectable and 
results in a display of three dashes. Loss of power 
results in a blank display. BITE permits mechanics to 
determine if a fault resides outside the indicator. Thus a 
high mean time between unscheduled removals is 
achieved. 


Specifications 

Dimensions: 82.8 x 103.1 x 188.7 mm 
Weight: 1.59 kg 

Power supply: 10-32 V DC, 2.8 W per channel 


Contractor 
Ametek Aerospace Products. 


DC-1590 Series Magnetic Digital 
Compass 


The DC-1590 Series magnetic digital compass pro- 
vides encoded heading data. The display is in red, 
sunlight-readable, 0.5in (18mm) high, three-digit 
numerals and features leading zero suppression. 
Brightness is adjustable and, to prevent display jitter, 
display rate is also fully adjustable. A test switch is 
provided to test all digit segments. Display readings 
are in one degree increments. No warm-up time is 
required. 


The compass sensor unit is a high-quality liquid-filled 
instrument, fully illuminated for night viewing. All-solid- 
state to ensure reliable performance, it can be installed 
up to 38 m from the display. A set of East/West offset 
switches, mounted internally, provides unlimited com- 
pensation for magnetic variation. This remains in 
operation permanently until readjusted, allowing com- 
pensated operation to give true heading values. At the 
same time, a set of East/West offset push-button 
switches, mounted on the display, allows input 
compensation for variation changes. 

The DC-1590 may be used to drive remote displays, 


autopilots, plotters and other electronic navigation 
equipment through a binary encoded decimal output 
connector. 


Specifications 
Weight: 4.5-6.8 kg depending on model 


Contractor 
Arc Industries Inc. 


VERIFIED 


DC-2200TM Series Magnetic 
Digital Compass 
The DC-2200TM Series magnetic digital compass is a 


twin display system. One display shows true heading, 
while the other shows magnetic heading. The operator 
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can at any time add or remove any amount of variation 
for course correction. 


Contractor 
Arc Industries Inc. 
VERIFIED 
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System 6 Avionics System 


System 6 is a series of products designed for inte- 
gration into a complete avionics system. Products 
include flight management system, multi-engine dis- 
play, datalink, dispatch terminal, engine monitor and 
data recorder. 

The FMS5000 and FMS7000 flight management sys- 
tems will complement any avionics suite and operate in 
conjunction with GPS and Loran C to provide position 
to within 3 m anywhere in the world. They feature Loran 
receiver only, GPS receiver only or both Loran and GPS 
receivers, differential GPS receivers, fuel/air data com- 
puter, ARINC 429 interface, single or tandem CDU 
operations, sunlight readable LED display, anti- 
reflective optic filter, NVG optic filter, function keys and 
turn/push knob control, Jeppesen worldwide NavData 
card and SAR GridNav mission management. 

The multifunction display shows position on a mov- 
ing map and ranges from high-contrast monochrome to 
full-colour panel mount displays. 

The datalink provides the capability to send and 
receive position reports, encrypted or open messages, 
text or graphic databases and monitored engine health 
data. It can track up to 400 ground vehicles and aircraft 
and integrates VHF, UHF, HF, microwave transmissions 
and satellite communications. A built-in differential 
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Units in the System 6 avionics system 


GPS sensor provides high accuracy for position 
reporting. 

The dispatch terminal is a central control facility that 
can be located on the aircraft or on the ground. Stan- 
dard IBM PC equipment and System 6 software per- 
form vehicle tracking, data communication, archiving 
and dissemination of data. 

The engine monitor measures up to 70 piston or tur- 
bine engine components and environmental conditions 
on the aircraft. Actual operations and set tolerance 


exceedances are measured 10 times per second. This 
information can be shown on the multifunction display, 
transmitted via the datalink to a dispatch terminal and 
recorded on the data recorder. 

The data recorder is a small, ruggedised aircraft qual- 
ity computer capable of recording mission plans, 
position history, engine health and environmental con- 
ditions on a PCMCIA storage card for playback on a 
standard IBM computer. 


Specifications 

Dimensions: 

(FMS5000) 51 x 159 x 255 mm 

(FMS7000) 57.2 x 139.7 x 127 mm 

(MFD 5000 monochrome display) 120.6 x 159 x 
226.1 mm 

(MFD 5100 colour display) 120.6 x 159 x 226 mm 
LRU 5010 computer/recorder) 500.8 x 159 x 235 mm 
(radio transceiver/tracking unit) 184.2 x 69.9 x 
190.5 mm 


Status 
The FMS7000 and datalink have been flight tested in an 
Erlanger Bell 412 medical transport helicopter. 


Contractor 
Arnav Systems Inc. 


ACA Attitude Director Indicators 
(ADIs) 


ACA 117410 ADI 

Operating on the F-5, the 3 in (76 mm), two-axis ACA 
117410 ADI provides aircraft attitude information. Inthe 
flight director mode it also provides pitch and roll steer- 
ing information. Glide slope information is presented 
on a separate pointer. When the flight director is not 
used, the roll steering pointer displays localiser infor- 
mation. The unit is military qualified and hermetically 
sealed. 


Status 
In production and in service in the Northrop F-5. 


ACA 129060 ADI 

Presently used on the Black Hawk UH-60A, the 5 in 
(127 mm) ACA 129060 hermetically sealed military 
qualified ADI provides command as well as raw data 
information. The command pitch, roll and collective 
information is provided by Astronautics 3 cue flight 
director computer. Eyebrow annunciator lights provide 
go-around, decision height and marker beacon status. 
Glide slope, localiser and turn and slip information is 
also provided. 
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The ACA 129060 AD) as fitted in the Black Hawk 
UH-60A helicopter 


A similar unit used in the SH-60B Sea Hawk - the ACA 
126370 - has demonstrated a MTBF in excess of 
5,000 hours. 


Status 
In production and in service in the Sikorsky UH-60A 
Black Hawk. 


ACA 131070 ADI 

The ACA 131070 4 in (102 mm), two-axis unit is fitted in 
the Cobra AH-1S. It has cyclic pitch and roll and collec- 
tive pitch steering pointers. In addition, glide slope, 
localiser and turn and slip information is presented. The 
hermetically sealed unit is military qualified. 


Status 
In service in the McDonnell Douglas AH-1S Cobra 
helicopter. 


ACA 135160 ADI 

Presently being built for the T-45, the ACA 135160 is a 
4in (102 mm), three-axis ADI. It provides pitch, roll, 
heading and turn and slip information. Localiser and 
glide slope information is also provided. The instrument 
is military qualified. 


ACA 137100 ADI 

The ACA 137100 3 in (76 mm), three-axis ADI is pres- 
ently in use on the F-16 and the AMx. It provides pitch, 
roll and heading as well as turn and slip information. 
Vertical and horizontal steering pointers provide glide 
slope and localiser information. The servos are failure 
monitored and the unit is hermetically sealed and 
military qualified. 
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The Astronautics 4in (102mm) _ horizontal 
situation indicator for the British Aerospace Hawk 


Status 
In service in the Lockheed F-16 and Alenia/Embraer 
AMX. 


Contractor 
Astronautics Corporation of America. 


UPDATED 


ACA Horizontal Situation 
Indicators (HSIs) 


4 in (102 mm) HSI for the Hawk 

British Aerospace is the customer for the 4 in (102 mm) 
HSI which is fitted to export versions of its Hawk light 
strike/trainer aircraft. Major features include a course 
bar indicator, to/from indicator, glide slope pointer, two 
bearing pointers, course set knob, course selection 
window and digital readout of range which is compat- 
ible with ARINC 568 digital input. The instrument meets 
full MIL-SPEC standards. 


Status 
In production and in service in the British Aerospace 
Hawk. 


ACA 113515 HSI for helicopters 

The ACA 113515 HSI has proved to be a popular instru- 
ment for helicopters and has course bar indicator, to/ 
from flag, glide slope pointer, two bearing pointers and 
course set knob with associated course selection 
window. 


Status 

In production and operational on Bell 212, 214, 412, 
Sikorsky S-76, S-61, Eurocopter Super Puma and 
Agusta AB 212, AB 412 helicopters. 


ACA 123790 HSI 
The ACA 123790 is a 4 in (102mm) HSI to military 
specifications fitted in the Bell AH-1S Cobra helicopter. 
It has similar features to other members of the com- 
pany’s family of instruments, including a range readout 
compatible with ARINC 582. 

The instrument will also accept direct digital input 
from Doppler navigation. 


Status 
In production and in service in the Bell AH-1S 
helicopter. 
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ACA 126370 HSI for the SH-60B 

The ACA 126370 HSI is a 5 in (127 mm) instrument fea- 
turing standard ARINC 407 inputs and outputs with 
digital interface and extensive built-in test equipment. It 
was designed for the US Navy Sikorsky Sea Hawk 
SH-60B LAMPS helicopter programme and is currently 
in production and operational. An MTBF in excess of 
5,000 hours has been demonstrated from operational 
service. 


Status 
In production and service in the US Navy Sikorsky 
SH-60B LAMPS helicopter. 


ACA 126460 HSI 

A3 in(76 mm) HSI, the ACA 126460 has been supplied 
for the F-5 and F-16 as well as the B-1B. A slightly differ- 
ent version is used on the AV-8C and a type suitable for 
use in simulators is also available. 


Status 
In production and operational in the F-5, F-16 and B-1B. 


ACA 130500 HSI 

Similar in presentation to other company HSls, the 3 in 
(76 mm) ACA 130500 is supplied for the US Marine 
Corps AV-8B. The instrument will accept direct digital 
input from a Tacan. 


Status 
In production and service in the US Marine Corps 
McDonnell Douglas AV-8B Harrier. 


Contractor 
Astronautics Corporation of America. 


UPDATED 


Airborne Colour Displays 


Astronautics has designed and produced a large col- 
our display for airborne use. This display is a full militar- 
ised high-resolution colour monitor. It has a usable 
diagonal screen size of 19 in (482.6 mm) and a pitch 
dot size of 0.31 mm, a feature which contributes to the 
exceptional resolution. It is equipped with extensive 
self-test diagnostics for fault isolation and reporting. 

The colour display has numerous applications 
such as for airborne command, warning and control 
centres, JTIDS operations and control centres and 
ASW operations. It can easily be adapted to other 
environments. 


Status 
In production. Qualified for C-130 aircraft and surface 
ships and submarines. 


Contractor 
Astronautics Corporation of America. 


Area Navigation Control/Display 
for the L-1011 TriStar 


This system, installed on forward sections of the Lock- 
heed L-1011 throttle console so that it can be viewed 
and operated by both pilots, comprises a centrally 
mounted electronic automatic chart with identical Con- 
trol/Display Units (CDUs) situated alongside a control 
unit and an electronic unit for the chart display. The 
CDUs present pages of alphanumeric information as 
required, while the electronic chart shows pictorially 
the route being flown, with positions of waypoints, 
destination airfields and navigation beacons marked. 

The control unit has a scale selector that can shrink 
or expand the navigation situation shown on the chart, a 
slew control that can move the display bodily about the 
screen or rotate it (the alphanumeric symbols, however, 
remaining upright), mode selector permitting north up, 
track up or look ahead display and an RNav switch that 
can select data from one or other of the navigation com- 
puters on the aircraft. The chart can store 1,000 sym- 
bols and display 500 of them at any one time, it can also 
act as a back-up to the CDUs, presenting commanded 
alphanumerics as required. 

The CDUs can display 12 lines of information with 17 
characters per line and can access and display data 
stored in an aircraft computer, for example, route 
details, flight plans, en route navaid frequencies and 
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The Astronautics area navigation electronic chart for the L-1011 flanked by two control/display units 


terminal area procedures such as standard departures 
and arrivals. 

The system incorporates continuous failure monitor- 
ing and self-test and the computing section furnishes a 
self-test pattern for complete end to end checks. 


Specifications 

Dimensions: 

(control unit) 147 x 69 x 160 mm 
(chart) 216 x 231 x 384 mm 
(electronic unit) 124 x 196 x 368 mm 
(CDU) 147 x 229 x 305 mm 
Weight: 

(control unit) 0.68 kg 

(chart) 12.25 kg 

(electronic unit) 6.35 kg 

(CDU) 8.17 kg 

Power: 

(chart) 200 VA 

(electronic unit) 90 VA 

(CDU) 90 VA 


Status 
In service in the Lockheed L-1011 TriStar. 


Contractor 
Astronautics Corporation of America. 


Display Processor for the 530MG 
Helicopter 


The display processor designed for the McDonnell 
Douglas Helicopters 530MG Defender generates inde- 
pendently programmable symbology for the multifunc- 
tion displays, control/display unit and the TOW missile 
display. Heart of the display system is a 16-bit high- 
speed general purpose processor programmed in 
high-order language that manages all video, digital and 


The Astronautics engine performance indicator 


analogue inputs and outputs, performs real-time com- 
putations and drives two independent symbol 
generators each controlling raster and stroke displays. 


Specifications 

Dimensions: 240 x 145 x 270 mm 

Weight: 8 kg 

Inputs: (digital) high-speed parallel, (DC analogue) 
symbol brightness, 525- and/or 625-line video per EIA 
standard 

Outputs: 4 raster video: 1 at 525/875-line, 2 at 525 per 
RS-330, 1 at 875 per RS-343 

Symbology: azimuth and target, direction scales, alti- 
tude and rate of climb, pitch, roll, TOW firing sym- 
bology, navigation and multifunction display switch 
annotation. 


Status 
In production and in service in the McDonnell Douglas 
530MG helicopter. 


Contractor 
Astronautics Corporation of America. 


Engine Performance Indicator 


The Engine Performance Indicator (EPI) is a dichroic 
liquid crystal display monitoring and displaying five 
critical engine parameters. It is designed to achieve full 
dual redundancy, be of minimum weight, volume and 
power, easily maintainable and have high reliability. In 
bright ambient light the EPI is illuminated by a reflective 
mode. At lower light levels the display is illuminated by 
a high-intensity source. 

The EPI is designed to operate over a temperature 
range of —55 to +85°C and within an altitude band from 
sea level up to 70,000 ft. It meets the requirements of 
MIL-E-5400T and MIL-STD-810C. 


Status 
In production. 


Contractor 
Astronautics Corporation of America. 


E-Scope Radar Repeater Display 
for the Tornado 


The E-scope radar repeater display portrays video sig- 
nals from the Texas Instruments terrain-following and 
attack radar in the Panavia Tornado IDS variant. In the 
terrain-following mode it shows a hyperbolic shaped 
symbol representing the ground ahead, above which 
the aircraft symbol remains if the autopilot is function- 
ing correctly. Topographical information can be shown 
in the ground-mapping mode. For check purposes, an 
operator initiated test pattern can also be brought up 
on the screen. 


Status 
In service in the Panavia Tornado IDS. 


Contractor 
Astronautics Corporation of America. 


F-16 Aft Seat HUD Monitor 


The Astronautics Corporation of America’s display unit 
is a compact high-resolution, high-brightness, light- 
weight, ruggedised monochromatic raster display pres- 
ently in use in the rear cockpit of the two-seat F-16B 
and D. 

The display is configured as a single scan rate unit of 
525 lines at 30 Hz frame rate with single aspect ratio of 
4:3 on a 4.125 x 5.5 in (105 x 140 mm) active screen 
size. 

The display unit is modular. Each module can be 
replaced independently without adjustments to the dis- 
play (including the CRT assembly replacement). Inte- 
gral BIT continually checks the display circuitry, 
providing go/no go indications and immediate failure 
isolation. It also has an internal video test pattern 
generator. 

The display has an_ illuminated control panel 
assembly and automatic brightness control circuitry to 
compensate for cockpit ambient light levels. 


Status 
In production and in service in Lockheed F-16B and D 
aircraft. 


Contractor 
Astronautics Corporation of America. 
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Helicopter Integrated Coloured 
Moving Map 


The helicopter integrated coloured moving map is a 
high-performance low-cost system. It comprises the 
Astronautics modular display processor and multifunc- 
tion display and provides the pilot with a coloured 
moving map, night and all-weather capability, nap-of- 
the-earth capability and workload reduction. 

The coloured moving map is stored in the modular 
display processor and has multiple layers including top- 
ography, tactical data, navigation data, flight guidance 
and obstacles. It has track up and north up modes and 
a zoom capability from 1:50,000 to 1:1 million. 

Options include a helmet-mounted display, data 
gathering from sensors such as FLIR or CCD and 
Hands On Collective And Stick (HOCAS). 


Contractor 
Astronautics Corporation of America. 


Multifunction Display 


Astronautic’s multifunction display is a high-resolution, 
high-brightness single unit system that accepts com- 
posite video data from external sensors and puts it on 
view on a raster-scanned CRT. Data can be put up as 
full grey-scale pictures or two-tone green and white 
alphanumerics. Push-button switches on the front 
panel select the display required from external sources. 


The Astronautics multifunction display on the 
McDonnell Douglas Helicopters AH-64A Apache 


555 


Each switch is illuminated for identification in darkness 
or low-light levels and the display has an automatic 
brightness control to compensate for changing ambi- 
ent conditions. There are also manual brightness and 
contrast controls. Built-in test circuits provide go/no go 
indications of the unit’s health and also other facilities 
to assist check-out using an external test set. The unit is 
self-contained, with its own power supplies and cooling 
provisions. 

The system can be used to display television images 
from the Hughes AGM-65 Maverick air-to-ground 
missile so that the pilot can guide it to the target, dupli- 
cate the Head-Up Display (HUD) scene for a HUD 
camera and present radar information or data from a 
FLIR. It is also suitable as a primary ADI or HSI flight 
instrument. 


Specifications 

Dimensions: 200 x 168 x 305 mm 

Usable screen area: 5 x 5 in (127 x 127 mm) 
Weight: 6.59 kg 


Status 

In production. In service in the Agusta A 129 
Mangusta and McDonnell Douglas 530MG Defender 
helicopters. 


Contractor 
Astronautics Corporation of America. 


Video Display for the AH-64 
Helicopter 


The video display for the AH-64 helicopter is a high- 
resolution, high-brightness CRT for displaying flight, 
navigation and weapon data. Information is passed to 
the visual display unit in the form of analogue com- 
posite video. Pitch and roll trim controls are provided 
on the front panel, together with a turn and slip indi- 
cator. Built-in test circuitry provides go/no-go status for 
the VDU and assists in checkout and fault location. The 
display is in use on the US Army AH-64 Apache 
helicopter. 


Specifications 
Dimensions: 186 x 152 x 318 mm 
Weight: 6.59 kg 


Status 
In production and in service in the McDonnell Douglas 
AH-64 Apache helicopter. 


Contractor 
Astronautics Corporation of America. 


Angle of Attack System 


The Angle Of Attack (AOA) system is designed to assist 
pilots to obtain optimum aircraft performance on 
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The Avionics Specialities angle of attack system 


descent, approach and landing. It also provides useful 
data during instrument flying, in-flight turbulence, navi- 
gation and low-speed flight. The system consists of the 
AOA transmitter, AOA control panel indicator and AOA 
approach indexer. 

The AOA transmitter is the foundation of the system. 
It senses the airflow direction at the side of the aircraft’s 
fuselage. Specially equipped with heaters for de-icing 
and moisture control, the transmitter has a unique 
drainage feature to prevent water intake in the air or on 
the ground. 

The AOA indicator is an easy-to-read indicator which 
displays aircraft lift information on a graded scale from 
0 to 1.0. 0 represents zero lift and 1.0 represents 100 
per cent lift, or stall. Combined with the system’s flap 
position information, the AOA control panel indicator’s 
display is valid for all flap configurations. The indicator 
also operates the indexer and the fast-slow pointer on 
flight director systems. 

Mounted on the aircraft’s glareshield, the AOA 
approach indexer is a three-light/three-colour unit that 
instructs the pilot on the best speed of approach based 
on the angle of attack. 


Status 

The system is fitted on US Air Force fighter aircraft, US 
Navy and US Marine Corps carrier-based aircraft and 
aircraft such as the Astra, Avanti, Beechjet, Citation, 
Falcon, Gulfstream, Jetstar, Sabreliner, Starship and 
Westwind. 


Contractor 
Avionics Specialities. 


TCAS/IVSI Collision Avoidance 
Display 


The collision avoidance/vertical speed _ indicator 
(TCAS/IVSI) unit gives collision avoidance messages 
that are easily understood. The dial of the indicator is 
fashioned like a traditional IVS! unit for easy recog- 
nition. The indicator’s pointer and failure flag are promi- 
nent on the dial so they can be quickly seen at a glance. 
Resolution Advisories (RAs) are indicated in red and 
green segment lamps around the perimeter of the dial. 
Preventive RAs are indicated in red and corrective RAs 
in red and green. 

Housed in a 3 ATI case, the TCAS/IVSI will replace 
current vertical speed indicator units. The TCAS/IVSI 
provides inertial led features plus integral lighting which 
conforms to most airline lighting requirements. The 
instrument requires connection to the aircraft’s static 
pressure and electrical systems. 

Using the TCAS/IVSI display as part of a collision 
avoidance system allows combination with equipment 
from other manufacturers to complete the TCAS Il 
system. 


Contractor 
Avionics Specialities. 
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Active Matrix Liquid Crystal 
Display 


The 3 ATI size flat-panel active matrix liquid crystal dis- 
play is a CRT plug-in replacement which is compatible 
with standard graphics processors. The sunlight- 
readable display is fluorescent back-lit. The display size 
is 240 x 240 colour groups, equivalent to 2.26 in square 
(57.4 x 57.4 mm). Resolution is 106 dots/in with 16 col- 
ours. RGB or graphics processor interface module 
options are available. 

The first application for the display is the GH-3000 
standby attitude indicator. 


Specifications 

Dimensions: 3 ATI 

Weight: 0.91 kg 

Power supply: 28 V DC 
Temperature range: -15 to +70°C 
Environmental: DO-160C 


Contractor 
BFGoodrich Aerospace Avionics Systems. 
UPDATED 


ADI-330/331 Self-Contained 
Attitude Director Indicator 


The ADI-330/331 is a 3 ATI compact, completely self- 
contained instrument which features glide slope and 
localiser cross-pointers, integral inclinometer for slip 
and skid indication and mechanical erection with man- 
ual caging. The ADI-330 accepts analogue glide slope/ 
localiser signals; the ADI-331 accepts ARINC 429 digi- 
tal glide slope/localiser signals. Direct mechanical 
linkage eliminates electrical servo response lag. 

The ADI-330/331 features nine minutes of usable atti- 
tude information after complete power loss, 18-30 V DC 
power supply, blue/white internal lighting, Power Off 
warning and GS/Loc signal validity flags. The design is 
compatible with EFIS displays and the instrument is 
qualified to TSO C4c. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 
UPDATED 


ADI-330/340 Self-Contained 
Attitude Director Indicator 


The ADI-330/340, with a full electrical erection system, 
combines the reliability and safety of a case- 
contained gyro with the convenience and operational 
features of a remote gyro. Ideally suited for large cor- 
porate and transport aircraft, the ADI-330/340 provides 
accurate, reliable pitch and roll information under all 
normal conditions. When used in conjunction with an 
emergency power supply, it also serves as an efficient, 
long-running standby attitude reference. 

The ADI-340 features electrical erection, the ADI-330 
mechanical erection and an integral inclinometer for 
slip/skid information. Electrical erection automatically 
provides 20°/min fast erect during initial power-up, 
eliminating the need for manual caging or uncaging 
during preflight checks. The unit also includes a bezel- 
mounted push-button for fast erect on demand. 

The face presentation of the ADI-330/340 has been 
designed to be visually integrated into cockpits which 
use EFIS electronic displays. The style, colours and 
integral incandescent lighting of the instrument have 
been chosen to provide an attractive, consistent and 
familiar attitude information presentation. 

Designed for 28 V DC, the unit provides useful atti- 
tude information down to 18 V and features power fail- 
ure monitoring. Estimated MTBF for the ADI-330/340 is 
4,500 operating hours and it is TSO C4c/C4d qualified. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


UPDATED 


ADI-332/333 Self-Contained 
Attitude Director Indicator 


The ADI-332/333 is a 3in (76.2mm) compact, 
completely self-contained attitude director indicator 
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The BFGoodrich active matrix liquid crystal display 


featuring glide slope and localiser cross-pointers with 
back course, integral inclinometer for slip and skid indi- 
cations and mechanical erection with manual caging. 
The ADI-332 accepts an analogue glide slope/localiser 
signal; the ADI-333 has an ARINC 429 digital interface. 
Direct mechanical linkage eliminates electrical servo 
response lag. 

The ADI-332/333 features nine minutes of usable atti- 
tude information after complete power loss, a selec- 
table switch for BC/ILS/OFF modes, 18-30 V DC power 
supply, blue/white internal lighting, Power Off warning 
and glide slope/localiser signal validity flags and self- 
contained lateral and fore and aft acceleration compen- 
sation. The design is compatible with EFIS displays and 
the instrument is qualified to TSO C4c. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 
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The ADI-332/333 attitude director indicator 


ADI-334 Self-Contained Attitude 
Director Indicator 


The ADI-334 is a 3 in (76.2 mm) compact, completely 
self-contained attitude director indicator. It features en 
route VOR/DME and precision approach BC/ILS dis- 
plays with appropriate cross-pointers, OBS and mode 
selectors and an LED display for mode, radial, To/From 
and course presentation. It has mechanical erection 
with manual caging. 

The ADI-334 features nine minutes of usable attitude 
information after complete power loss, 16-30 V DC 
power supply, blue/white internal lighting, Power Off 
warning and glide slope/localiser/navigation signal val- 
idity lights and self-contained lateral and fore and aft 
acceleration compensation. It accepts glide slope/ 
localiser/navigation signals via an ARINC 429 interface 
and the design is compatible with EFIS displays. The 


instrument is qualified to TSOs C4c, C34e, C36e, C40c, 
C52a and C66. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


ADI-335 Standby Attitude and 
Navigation Indicator 


The ADI-335 standby attitude and navigation indicator 
provides roll and pitch attitude information by electro- 
mechanical means. In addition, the instrument contains 
both en route VOR/DME and ILS navigation displays. 
Both the navigation modes contain appropriate validity 
flags and the indicator will interface with an ARINC 429 
bus. 

The ADI-335 is qualified to TSO C4c and C52a in 
accordance with DO-160C. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


VOR (left) and ILS (right) displays on the ADI-335 
standby attitude and navigation indicator 


ADI-350 Attitude Director 
Indicator 


The ADI-350 is a self-contained gyro indicator with flight 
director needles, rate of turn and slip indication. Syn- 
chro pick-offs are provided for remote indicators, radar 
stabilisation and flight control functions. Inputs are 
needed to operate the flight director needles and the 
rate of turn indicator. 


Specifications 

Dimensions: 82.04 x 82.04 x 228.60 mm 
Weight: 2.72 kg 

Power supply: 115/208 V AC, 400 Hz, 3 phase 
or 28 V DC 


Status 

In production. Applications include the Northrop Grum- 
man A-6E, KA-6D and EA-6B, McDonnell Douglas 
F/A-18, Canadair CP-140, Rockwell B-1B and Bell 


OH-58D. The ADI-350V has also been selected for use 
in the upgrade programme for the F-14 Super Tomcat. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


Al-803/804 2 in Standby Gyro 
Horizon 


The Al-803/804 is a 2 in standby gyro horizon for high- 
performance military and general aviation aircraft. The 
self-contained package eliminates the need for 
additional electronic components. After complete loss 
of external power, attitude information remains avail- 
able for 9 minutes. 


Specifications 

Dimensions: 2 ATI 

Weight: 1.1 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 


Status 
The AI-804 is in production for Lockheed JetStar, Gulf- 
stream |, Il and Ill, Learjet 20, 30 and 50, IAI Westwind 1 
and 2, Dassault Falcon, Cessna 400 Conquest and 
Citation, Rockwell Sabreliner, Canadair Challenger, 
British Aerospace HS-125, Mitsubishi MU-2, DH 
Canada DHC-7 Dash 7, Fairchild Merlin, Beechcraft 
King Air, Piper Cheyenne, Embraer Xingu fixed-wing air- 
craft and the Sikorsky S-76 helicopter. This instrument 
was also used in the Voyager during its non-stop, non- 
refuelled flight circumnavigating the world. 

The similar Al-803 equips the F-15, F-16, F-111, T-37, 
T-38, AV-8B, OV-10, F-5 and S-3A. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


UPDATED 


Al-903/904 3 in Standby Gyro 
Horizon 


The Al-903/904 3in (76mm) standby unit was 
designed specifically as an attitude reference indicator 
for high-performance aircraft. It is currently being used 
in a number of military and commercial aircraft around 
the world. Over 9 minutes of attitude information is 
available after complete loss of all electrical power. 


Specifications 

Dimensions: 3 AT| 

Weight: 1.9 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 


Status 
In production. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


AIM 205 Series 3 in Directional 
Gyros 


Low cost and light weight characterise the AIM 205 
Series of 3 in directional gyros. They are precise flight 
instruments with a low drift rate, designed to provide 
the pilot with a constant azimuth reference free from the 
instability inherent in magnetic compasses. A high- 
speed electric rotor, mounted in a universal gimbal sys- 
tem, maintains angular momentum to overcome 
normal bearing friction and establishes a gyro- 
scopically stable datum reference relative to space. 


Specifications 

Dimensions: 200.7 mm long 
Weight: 

(205-1) 1.13 kg 

(205-2) 1.32 kg 

Power supply: 14 V DC, 28 V DC 
or 115 V AC, 400 Hz, single phase 
Temperature range: —30 to +50°C 
Environmental: DO-160A 
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Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


AIM 510 Series 3 in and 4 in 
Attitude Gyros 


The AIM 510 Series electric 3 in and 4 in attitude gyros 
combine high performance with a ruggedised design, 
making them suitable for helicopters and_high- 
performance aircraft requiring maximum reliability and 
long service life. They are available with pick-offs for 
radar stabilisation or autopilots, with a rotating or fixed 
dial. 


Specifications 

Dimensions: 222.25 mm long 
Weight: 1.59 kg nominal 

Power supply: 14 V DC, 28 V DC 
or 115 V AC, 400 Hz, single phase 
Temperature range: —30 to +50°C 
Certification: TSO C4c 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


AIM 520 Series 2 in Attitude 
Gyros 


Compact design and light weight characterise the AIM 
520 Series electric attitude gyros. The 2 in case makes 
the series suitable for use as a Secondary attitude gyro 
and for those aircraft where panel space is at a 
premium. 


Specifications 

Dimensions: 157.5 mm long 
Weight: 0.77 kg nominal 

Power supply: 28 V DC 

(starting) 0.67 A 

(running) 0.45 A 

Temperature range: —30 to +50°C 
Certification: TSO C4c 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


UPDATED 


DG-700 Directional Gyro System 


The DG-700 provides three operational modes: slaved 
DG, free DG and compass. The microprocessor- 
controlled gyro permits such features as extensive 
built-in test and instantaneous slaving. 

Standard features include two isolated synchro 
outputs and autopilot interlock. 


Specifications 

Dimensions: 155 x 139 x 167 mm 
Weight: 2.7 kg 

Power supply: 115 V AC, 400 Hz 


Status 
In production. The DG-700 has been selected for the 
Royal Air Force Tucano trainer. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


HI-601 Standby Heading Indicator 


The HI-601 indicator displays aircraft heading by using 
a conventional rotating heading card format. The basic 
HI-601 design can operate from computer-derived sin/ 
cos, resolver-derived sin/cos or standard heading 
synchro. 

The compass display is driven by a DC torque 
receiver operating from a PWM driver. Velocity lag on 
the display is less than 3° at a yaw rate of 20°/s. The DC 
torque receiver and warning flag are the only electro- 
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mechanical devices in the HI-601. The warning flag is 
activated if 28 V DC power is lost, the DC to DC con- 
verter malfunctions or the external validity signal is not 
present. 


Specifications 

Power supply: 

16-30 V DC, 6.5 W (max) 

0-5 V AC at DC lighting, 0.25 A (max) 
Static accuracy: +1.5° 

Weight: 0.7 kg 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


NEW ENTRY 


Stormscope WX-900 Lightning 
Detection System 


The Stormscope WX-900 lightning detection system 
maps electrical discharges and _ thunderstorm 
activity, clearly alerting crews to storms containing 
lightning. 

Unlike radar, the WX-900 displays the electrical dis- 
charges associated with cumulus and mature and dis- 
sipating thunderstorms. It provides a full 360° view of 
weather or 180° during monitor modes, with pilot sel- 
ectable ranges of 25, 50 and 100 n miles (46, 92 and 
185 km). The Supertwist LCD is a self-contained panel- 
mount unit with electroluminescent back-lighting. 

The WX-900 performs a self-test after turn-on, then 
performs tests continuously during system operation. 
The system features push-button selection of view, pilot 
initiated self-test programme, brightness adjustment, 
time mode which provides elapsed flight time and 
approach timer functions, battery monitor mode which 
monitors the aircraft electrical system and a noise ana- 
lyser mode. An integral service menu includes strike 
test, spectrum analyser and board test modes. 


Specifications 

Dimensions: 

(antenna) 254 x 87.6 x 167 mm 
(display/processor) 86 x 86 x 192 mm 
Weight: 

(antenna) 0.42 kg 
(display/processor) 0.71 kg 
Power supply: 10.5-32 V DC, 8 W 
Temperature range: 

(display) 0 to +55°C 

(antenna) —55 to +70°C 

Altitude: up to 20,000 ft 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


UPDATED 


Stormscope WX-1000/WX-1000+ 
Series Lightning Detector 
Systems 


The Stormscope WX-1000 and WX-1000+ Series are 
lightning detection systems that map electrical dis- 
charges. Time and date information, stopwatch and 
timing information and checklists can be selected from 
the main menu. All units feature a continuous self-test 
with error messages that assure accurate weather 
detection. 

The WX-1000 has pilot selectable ranges of 25, 50, 
100 and 200 n miles (46, 92, 185 and 370 km), and pro- 
vides either 360° or 120° viewing options. The high- 
resolution CRT display provides a sunlight-readable 
storm activity picture that can be used in tandem with 
conventional radar systems to determine the severity 
and stages of storms. Electrical discharge information 
is acquired and stored on all ranges simultaneously. 
Other features provide six programmable checklists, 
each containing a maximum of 30 lines with up to 20 
characters per line. The WX-1000 can be upgraded to 
the WX-1000+. 

The WX-1000+ is a heading stabilised WxX-1000 
which displays digital heading information in degrees 
when operating in the weather only modes and a flag 
advisory in the event of heading source malfunction. 
The WX-1000+ can be upgraded to the ‘B’ version with 
navaid option, to display navigational information from 
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a Loran or GPS. The WX-1000+ is recognised by 
military services as the AN/AMS-2. 

The WX-1000E with Navaid simultaneously displays 
thunderstorm information overlaid with a course line to 
10 Loran or GPS-generated waypoints. Other features 
include a Loran/GPS-generated Course Deviation Indi- 
cator (CDI) and the display of six of 14 user-selectable 
Loran or GPS-generated flight parameters. Full flight 
plan within the selected range can be displayed. 

The WX-1000E EFIS Interface allows thunderstorm 
activity to be displayed on a standard EFIS display. 
Thunderstorm data is transmitted via an ARINC 429 
standard databus. 


Specifications 

Dimensions: 

(processor) 86 x 124 x 322 mm 
(display) 86 x 86 x 210 mm 
(antenna) 29 x 114 x 256 mm 
Weight: 

(processor) 3.02 kg 

(display) 1.03 kg 

(antenna) 0.91 kg 

Power supply: 10.5-32 V DC, 28 W 
Temperature range: 

(display) -20 to +70°C 
(processor/antenna) —55 to +70°C 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


UPDATED 


VG-204 Vertical Gyro 


BFGoodrich claims that the modular VG-204 vertical 
gyro has a life expectancy four times that of conven- 
tional gyros. It has been designed to MIL-E-5400 for use 
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The Stormscope WX-1000 Series consists of (left to right) the processor, display and antenna 


in aircraft, helicopters, drones and remotely piloted 
vehicles. Outputs can be provided for radar 
stabilisation. 


Specifications 

Dimensions: 152 x 100 x 100 mm 
Weight: 2.25 kg 

Power supply: 115 V AC, 400 Hz 


Status 

The system is used in Sikorsky S-76, Hughes 500 MD, 
Bell 214 ST and 412 helicopters and Beech T-34C fixed- 
wing aircraft. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 


VERIFIED 


VG-208 Vertical Gyro 


The VG-208 is a similar design to that of the Model 
VG-204. 


Specifications 

Dimensions: 152 x 100 x 100 mm 
Weight: 2.2 kg 

Power supply: 115 V AC, 400 Hz 


Status 

Used in the Dornier 228, Beech King Air, Piper 
Cheyenne, Embraer Bandeirante twins and Eurocopter 
BK 117 helicopter. 


Contractor 
BFGoodrich Aerospace Avionics Systems. 
VERIFIED 


NSD Series Horizontal Situation 
Indicators 


Century offers four NSD Series HSI models: The 
NSD360A saved HSI has all the features available in an 
HSI, matched with the simplicity of air gyro operation. 
The NSD360A slaved HSI with RMI bootstrap pro- 
vides accurate heading information to a variety of other 
flight instrument displays. 


The Century NSD1000 HSI (left) and NSD360A HSI (right) 


The NSD360A non-slaved HSI provides effective HSI 
performance. 
The NSD1000 HSI does not require a remote gyro, but 
combines the power of a remote gyro with the light 
weight, reliability and simple installation of a self- 
contained one-box instrument. Slaving is a standard 
feature. RMI bootstrap is optional. 

The NSD HSls feature 360° heading presentation, 
rectilinear course deviation indicator, full-view glide 
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slope indicator, masking glide slope warning flag, 45° 
tick marks, referencing heading bug, failed gyro warn- 
ing flag, free gyro mode, gyro caging knob, lost power 
warning flag, discrete nav warning flag and RNav and 
Loran compatibility. They also feature autopilot outputs 
for heading and course, continuously caged heading 
and course selection knobs, reference aircraft and 
heading lubber line, diffused incandescent perimeter 
lighting and course arrow with reciprocal indicators. 
The slaved models have built-in slaving indicator and 
automatic magnetic gyro slaving. The NSD1000 
includes a built-in electric gyro. 


Specifications 

Dimensions: 85.6 x 85.6 x 220.7 mm 
Weight: 2.09 kg 

Power supply: 14 or 28 V DC 


Contractor 
Century Flight Systems Inc. 


VERIFIED 


CDU-900 Control Display Unit 


The latest addition to the Collins Control Display Unit 
(CDU) range is the CDU-900. This retains all the fea- 
tures of the CDU-800 Series CDU/CDNU, while provid- 
ing powerful new capabilities. Through utilisation of an 
Intel 80486 microprocessor and large-scale integration, 
the CDU-900 provides powerful built-in processing 
capability and expansion capacity for embedded 
functions or interfaces to external equipment. 

An embedded military P(Y) code GPS receiver/pro- 
cessor is the first expansion module for the CDU-900. 
The embedded receiver consists of a GPS Embedded 
Module (GEM) GEM II or GEM Ill receiver/processor 
and accompanying adaptors designed to fill two of the 
three available expansion slots in the CDU-900. 
Additional expansion modules planned for the 
CDU-900 include processor and memory modules, 
various digital, analogue or discrete interface modules 


for non-MIL-STD-1553B applications and modem/ 
datalink modules. The standard and expansion 
capabilities of the CDU-900 make it suitable for the 
integration and control of avionics in both fixed-wing 
aircraft and helicopters. 


Status 

The CDU-900 with embedded GPS is being integrated 
with the FMS-800 flight management system for the US 
Air Force C-5, C-9, E-4B and KC-10. The CDU-900, less 
the embedded GPS, is being integrated on the US Air 
Force B-1B and KC-135. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


The Collins CDU-900 
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Control Display Navigation Unit 


The Control Display Navigation Unit (CDNU) is a high- 
power floating point computational engine, keyboard 
and display system in a single product suitable for a 
wide variety of integrated flight management and cock- 
pit management applications. The existing Ada soft- 
ware provides a_ full-feature lateral navigation 
implementation integrating GPS and air data sensors. 
Memory and throughput reserves are large, providing 
significant opportunities for growth. All application soft- 
ware resides in EEPROM, permitting updated software 
to be installed via the bus interface on the aircraft. 
There are seven function keys that can be user defined 
for specific program needs. 

Current functions include flight planning with auto- 
matic sequencing, guidance computations with associ- 
ated display driver, intercept of moving waypoints, 
integrated GPS/air data/heading navigation, internal 
non-volatile database containing 200 waypoints and 
access to online identifier database of 20,000 way- 
points accessible from a data loader cartridge, inte- 
grated control and display of system tests and status, 
and software updates via the databus with no unit 
disassembly. 


Specifications 

Dimensions: 181 x 146 x 165.1 mm 
Weight: 4.54 kg (max) 

Power supply: 16-32 V DC, 30 W (max) 
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Status 

In production for more than 20 US Air Force, Navy, 
Marine Corps, Army and Coast Guard aircraft types. 
Deliveries began in 1992. 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


MFD-68S Multifunction Display 


The MFD-68S Multifunction Display (MFD) unit offers 
user-defined graphics for primary flight displays, 
engine instruments, synoptics, text, fuel management, 
targeting reticles and automated checklists. The 6 x 
8 in (152 x 203.2 mm) active matrix liquid crystal dis- 
play presents video, graphics, video with graphics over- 
lay, split-screen video/graphics and_ split-screen 
graphics/graphics. 

Featuring a smart head design, the display contains 
internal graphics generation, analogue and digital 
input/output interfaces and a MIL-STD-1553 interface. 
The operational software can be modified over the 
1553 bus without removal of the display from the 
installed position. 

The MFD is programmable in the Ada language for 
local display format generation. A high-level graphics 
language simplifies tailoring of display formats. 
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The MFD-68S multifunction display 1995 


Specifications 
Dimensions: 152 mm depth 
Weight: 7.71 kg 

Display: 152 x 203.2 mm 


Contractor 
Collins Avionics & Communications Division. 


UPDATED 


Digital RMI/DME Indicators 


Designed to interface with both the current ARINC 700 
sensors and the older-generation analogue avionics, 
this new series of combined Radio Magnetic Indicators 
and Distance Measuring Equipment (RMI/DME) forms 
a family of instruments that share many common fea- 
tures including electrical, servo, thermal, packaging 
and lighting methods. Use of a patent digital encoder/ 
driver module, common to each instrument and each 
channel within it, permits packaging techniques which 
greatly improve the effectiveness of the heat transfer 
arrangements. The encoder/driver module consists of 
an 11-bit digital encoder, DC motor and associated 
drive circuits, all under microprocessor control. Each of 
the six channels is isolated from its neighbour for integ- 
rity and each has its own single chip microcomputer. 
Each channel monitors its own faults and activates its 
own flag or shutter and output signal. 

The members of the digital RMI/DME instrument 
family comprise: 
RMI-733A radio magnetic indicator: a compact light- 
weight VOR/ADF selectable three-servo instrument. A 
version designated RMI-733A is a three-servo instru- 
ment designed to display information from an ADF 
receiver. 
RDMI-743 radio distance magnetic indicator: this 
instrument features liquid crystal DME readouts for 
better reliability and readability. The three-servo unit is 
selectable to either VOR/ADF or VOR only. 
RDMI-743A radio distance magnetic indicator: with a 
magnetic wheel DME display, the RDMI-743A is a four- 
servo VOR instrument. 


Status 
All in production. 


Contractor 
Collins Commercial Avionics. 


DLC-800 Interactive Touch- 
Screen Control Display 


The DLC-800 interactive touchscreen control display is 
part of the Collins Airline Communication And Report- 
ing System (ACARS) product line. It is designed to 
make data entry for datalink information simpler and 
error free. 

The DLC-800 features a high-resolution flat-panel liq- 
uid crystal display with an infra-red touch input system 
and reconfigurable menu formats. The menus can be 
input from either the Collins DLM-700 or DLM-700B 
management unit. Other features include highlighted 
key actions, flashing messages and a wide range of 
graphic capabilities. 


The high-contrast ratio screen is easily read in direct 
sunlight and at a wide viewing angle for both pilots. 
Inverse dark video characters on a light screen also 
enhance readability and message legibility. Larger text 
sizes can be used to highlight menu titles, while smaller 
sizes can list detailed information such as flight plans 
and weather reports. 

Collins claims that the DLC-800 has higher reliability 
than current CDUs. Contributing to this are a highly 
efficient power supply with low-power dissipation, low 
LCD power requirements, extensive use of advanced 
digital logic circuits and a highly efficient internal 
lighting design. 

Aircraft system communication with the DLC-800 is 
accomplished via ARINC 429. The DLC-800 can be 
readily tailored to meet individual requirements. 

Future growth potential includes graphics capability 
for pictorial and symbol displays such as weather plots. 
Other growth options include ATC communications 
such as clearances and route maps and Satcom 
compatibility. 


Specifications 

Dimensions: 114 x 146 x 178 mm 

Weight: 2.1 kg 

Power supply: 115 V AC, 400 Hz, single phase, 25 W 


Status 
Air Canada has ordered the DLC-800 for the Airbus 
A320. 


Contractor 
Collins Commercial Avionics. 


EFIS-84 Electronic Flight 
Instrument System 


The EFIS-84 is a 4 in electronic flight instrument system 
offering full capability and high reliability at an affor- 
dable cost. The EFIS-84 pairs an EADI and an EHSI to 
provide the same capabilities as the Collins EFIS-85 
and EFIS-86 systems. 

The system is designed for applications ranging from 
helicopters to regional airliners and corporate aircraft. 
Retrofit of existing 4 in electromechanical systems with 
the EFIS-84 offers significant operational, reliability and 
cost of ownership benefits. 

The EFIS-84 offers bright clear attitude and navi- 
gation information in easy-to-interpret formats. Attitude 
is displayed in full sky presentation which provides an 
attitude area more than twice as large as that of electro- 
mechanical instruments. A race-track attitude display, 
with a circular attitude depiction similar to the familiar 
electromechanical ADI, may also be selected as an 


The Collins DLC-800 control display shows 
highlighted keys to confirm correct data entry 


installation option. A customer choice of V-bar or cross 
pointer steering commands is also offered. 

A full selection of modes is offered on the EHSI, 
including the traditional compass rose, arc and map. 
Significant operational advantages are offered by the 
extensive map capability, particularly to pilots operat- 
ing in terminal areas. A key benefit of the EFIS-84 is the 
ability to display weather radar information integrated 
with the navigation map. The system is compatible with 
the Collins WXR-350 or the advanced TWR-850 
turbulence weather radar. 

System flexibility allows interface with a variety of 
analogue and digital aircraft sensors, as well as a broad 


The Collins multifunction display offered as an 
EFIS-84 option 
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The EFIS-84 is certified on the Beech 1900D 


range of long-range navigation options. The optional 
multifunction display offered as part of the EFIS-84 pro- 
vides additional system capability, including expanded 
map display and checklists. 


Status 
In production and in service. Certified on the Beech 
1900D regional airline aircraft. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


EFIS-85 Electronic Flight 
Instrument System 


A full EFIS-85 system comprises dual 5 x 5 in (127 x 
127 mm) EADIs and EHSls with one set of equipment 
for each pilot, a shared multifunction display on the 
centre panel and mode controls. The EADI and EHSI 
CRTs can display all the information traditionally 
associated with electromechanical flight director instru- 
ments as well as weather radar patterns, navigation 
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maps, performance data and navigation waypoints. 
Presentation is very flexible. The EHSI-85 can show 
conventional HSI information on a circular scale or it 
can expand just the forward sector of the display and 
show weather maps. 

The EFIS-85 CRT incorporates a three-gun assembly, 
a shadow-mask, a faceplate with phosphor coating and 
a glass envelope to enclose the elements. The in-line 
electron gun assembly provides improved conver- 
gence and mechanical rigidity and the high-resolution 
shadow-mask gives four to six times better resolution 
than that of a domestic television set because the phos- 
phor dots are so much closer together. The displays 
use both stroke and raster writing. The high-intensity 
stroke writing of symbols, in conjunction with contrast 
enhancement filters, enables displays to be read even 
in full sunlight. Primary colours are red, blue and green 
with easy synthesis of several derivative colours, 
including white. 

The new advanced map displays are now available 
with EFIS-85 and -86 electronic flight instrument sys- 
tems. These include heading up, north up, aircraft cen- 
tred, north up max view and plan displays. The maps 
display airports and navaids from navigation systems 
including the UNS-1A or GNS-1000. 


QeeeRBO RES 


The cockpit of the Beech King Air 200, the first all-digital turboprop aircraft. It has, among other systems, 


the Collins EFIS-85 and APS-65 digital autopilot 


Status 
In production and in service. The aircraft used for 
approval trials was a Dassault Falcon 100; certification 
was announced in December 1982. Beech King Air 
200, the first turboprop with all digital avionics, was cer- 
tified in April 1983. In June 1983 the system was 
approved by the UK’s Civil Aviation Authority for the 
British Aerospace HS 125-700. EFIS-85 has also been 
chosen for the Westwind Astra business jet. In June 
1984 EFIS-85 was certified for the Cammacorp DC-8 
Super 70. This was the first occasion on which 5 in 
(127 mm) CRTs had been approved for an air transport 
application. The installation comprises two EFIS CRTs 
for each pilot, but no central electronic displays. The 
system is now being offered on the Learjet Model 55 
and Piaggio P.180 Avanti. 
Collins has certified EFIS on over 50 types of aircraft. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


EFIS-86 Electronic Flight 
Instrument System 


In 1983, Collins introduced the EFIS-86 Advanced, an 
electronic flight instrument system with five 6 x 6in 
(152 x 152 mm) or 5 x 6 in (127 x 152 mm) CRT dis- 
plays for top of the range general aviation and com- 
muter aircraft. It comprises dual EADIs, dual EHSIs and 
a single MFD. The two pilots each have an EADI and an 
EHSI and share the centrally mounted MFD display. 

The high-resolution CRTs combine raster and stroke 
writing. The EADI provides conventional ADI infor- 
mation, together with airspeed, airspeed trend and mul- 
tisource vertical and lateral deviation information. The 
addition of air data information is facilitated by the 
increase in the display area of the EFIS-86 which 
ensures the display remains legible. The large EHSI 
makes it possible to consolidate all conventional HSl, 
navigation and weather information directly in front of 
the pilot, thereby reducing the need to scan other 
instruments. Three EHSI modes can be selected: full 
compass rose (as in a conventional HSI), expanded 
sector display or sector display with weather radar 
paints. 

The system is linked with long-range navigation and 
flight management systems to show additional infor- 
mation such as an expanded display of HSI, radar and 
navigation data from the flight instruments either in 
combination or separately for more detailed examin- 
ation. The display can store and show preselected lists 


The Collins 6 x 5 in EADI with primary airspeed 
display (above) and weather imagery (below) 
represent the EFIS-86 system for the Dassault 
Falcon 50 and 200 


of waypoints or up to 100 pages of preprogrammed 
data such as checklists and emergency procedures, 
written in chapter form for ease of input and retrieval. 
The display can also act as a standby flight instrument 
in the event of an EADI or EHS! CRT failure. 

An EFIS-86C has been certified on the Canadair 
Challenger CL-601 and features a unique airspeed 
readout and airspeed trend predictor. 


Status 

In production and in service. EFIS-86 Advanced has 
been certified in the Dassault Falcon 50 and 200, with 
airspeed indication on the ADI as the primary speed 
indication. The aircraft and their EFIS systems have 
been approved to Category II operation, the first such 
approval for an EFIS-equipped business jet. New dis- 
play symbology has been developed for two Dassault 
aircraft with speed scale and autopilot mode annunci- 
ation. Other systems are flying on the Embraer 
EMB-120, Gulfstream III, Saab 340 and the Astra Jet. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


EFIS-700 for the Boeing 737, 757 
and 767 


The EFIS-700 electronic flight instrument system for the 
Boeing 737, 757 and 767 comprises an EADI and an 
EHSI for each of the two pilots. Each pair of instruments 
has an associated mode control panel. The system pro- 
vides all the functions associated with earlier electro- 
mechanical ADI and HSI flight director instruments and, 
in addition, shows map and flight plan data, weather 
patterns, radio height, automatic flight control modes, 
autoland, system status, windshear and flight path 
information on 7 x 6 in EHSI (178 x 152 mm) and 5 x 
6 in EADI (127 x 152 mm) CRTs. 

These instruments utilise bright three-gun robust 
shadow-mask CRT technology permitting no fewer 
than eight colours. The traditional red, blue and green 
associated with CRTs is augmented by magenta, 
yellow, green, cyan and white (not normally used). 
When used in conjunction with a contrast enhance- 
ment filter, the high-resolution CRTs provide bright dis- 
plays that are readable under all flight deck lighting 
conditions. 

Each of the two pairs of EFIS instruments in an air- 
craft is driven by its own symbol generator, but a third 
standby generator is retained as a spare which can be 
switched in as necessary on failure of a dedicated unit. 
These symbol generators utilise the Collins CAPS-8 
sixth-generation data processor, implemented with the 
latest medium-scale integration and bipolar, bit-slice, 
large-scale integration, 2,900 devices. 

The EADI presents primary attitude information, 
together with pitch and roll steering commands. Sec- 
ondary data is also shown such as groundspeed, auto- 
pilot and autothrottle mode. In order to keep the display 
uncluttered, information is switched out as soon as it is 
not needed, for example, instrument landing system 
and radio height symbols are absent during cruise, 
appearing only during the final approach. 

The EHSI depicts the horizontal position of the air- 
craft in relation to selected flight data and a map of the 
navigation features in the vicinity of the aircraft at any 
given time. Aircraft track, trend vector information and 
desired flight plan are also displayed. This allows rapid 
and accurate manual or automatic flight path correc- 
tion. Other information can be displayed, such as wind- 
speed and direction, vertical deviation from a selected 
profile and time to the next navigation waypoint. 
Weather patterns can be superimposed on the 
navigation picture. 


Status 
Installed in the Boeing 737, 757 and 767. 


Contractor 
Collins Commercial Avionics. 


EFIS-1000 for the Fokker 100 


In early 1984, Collins was chosen to design a third- 
generation 6 x 7 in (152 x 178 mm) EFIS-1000 system 
for the Fokker 100. The system utilises six integrated, 
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full-colour CRT displays; each pilot has a Primary Flight 
Display (PFD) mounted over a Navigation Display (ND) 
on the instrument panel. These are also two multi- 
function displays. EFIS control panels mounted on 
each side of the glareshield allow individual control of 
CRT brightness, mode of operation and weather radar 
display. The multifunction display system controller is 
mounted on the centre pedestal for use by both crew 
members. Remote light sensors behind the windscreen 
help to control the automatic brightness function so 
that the displays are readable under all flight deck 
lighting conditions. 

The Fokker 100 is the first transport category aero- 
plane to be certified with all primary air data included on 
the PFD. In addition to the aircraft attitude, heading and 
navigation data included on the Collins EFIS-700 sys- 
tem (see previous item), the EFIS-1000 system displays 
airspeed (with appropriate bugs), barometric altitude 
(including alerts) and vertical speed, all on vertical 
scales on either side of the attitude ball, thus 
maintaining the standard T arrangement. 

The two multifunction display units and their control 
panels interface with the flight warning computer, two 
engine multiplexers and a standby engine indicator. 
The basic functions provided by the multifunction dis- 
plays are engine indication, thrust management control 
and annunciation, crew alerting with accompanying 
procedures and resulting aircraft operational status 
and display systems maintenance. The left-hand dis- 
play provides primary engine parameters and caution/ 
warning messages. The right-hand display can be used 
for secondary engine displays, display of crew pro- 
cedures or aircraft status. The multifunction displays 
also act as the centralised maintenance display for the 
display systems. 

Unlike the earlier first-generation electronic display 
systems, the EFIS-1000 system does not require separ- 
ate symbol generator LRUs in the equipment bay. The 
third-generation integrated displays contain all data 
handling and display generating electronics, thus 
providing the Fokker 100 with a simpler system 
architecture and higher system availability. New 
component technology and packaging were heavily 
utilised throughout the hardware design to. achieve 
size and weight efficiencies. All sensor data is sent 
directly to each PFD and ND, as appropriate, via ARINC 
429 buses. Each PFD and ND is identical, so that rever- 
sionary modes of operation cause no loss of infor- 
mation in the case of a display unit failure. The same 
situation exists for the two identical multifunction 
display units. 


Status 
Certified in December 1987. Now in production and in 
service in the Fokker 100. 


Contractor 
Collins Commercial Avionics. 
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EHSI-74 Electronic Flight 
Instrument System 


EHSI-74 is for the general aviation single- and light twin- 
turboprop market and comprises a 4 x 4 in (102 x 
102 mm) EHSI designed to work in conjunction with the 
company’s ADI-84 attitude director indicator and an 
information display/radar navigation centre, the Rock- 
well IND-270 CRT, which is used in conjunction with the 
company’s WXR-270 weather radar. The system is 
completed by a DCP-270 display control panel. 

EHSI-74 was first shown in 1982 and is claimed to be 
the first business aircraft EFIS to be certified. 

The IND-270 CRT can present up to 128 pages of 
easily accessed pilot programmable text and navi- 
gation information from a Collins LRN-85 long-range 
navigation system. The equipment is programmed by a 
portable data reader that can load the system with per- 
formance tables such as cruise/consumption, emerg- 
ency checklists and other alphanumeric information. 
Chapter by chapter indexing facilitates input and 
retrieval. In addition to the information stored within the 
DCP-270, many pages of data are available from the 
LRN-85. 

The EHSI-74 no longer requires a US STC as do other 
EFIS in most installations. 


Status 

In production and in service. Certified on the Com- 
mander 690, King Air 200, Cessna 441, King Air F90, 
Bonanza, Beech 100, Mitsubishi MU-2 and dual instal- 
lation for the Learjet Model 35A. Recently the system 
was installed in the Chinese Y-7. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


Engine Indication and Crew 
Alerting System for the Boeing 
757 and 767 


The Collins Engine Indication and Crew Alerting Sys- 
tem (EICAS) was chosen by Boeing in March 1980 as 
standard equipment on the 757 and 767 airliners. The 
EICAS system comprises two multicolour CRT dis- 
plays, two computers and a single selector panel. The 
display unit is identical to the EHSIs on the pilot’s dis- 
play panels, though rotated through 90° in its function 
as an engine indicating system. 

Each aircraft has two EICAS CRTs mounted one 
above the other on the centre instrument panel where 
they can be monitored by the two pilots. For those air- 
craft operated by three-man crews, a third CRT is 
installed at the flight engineer’s station. On the centre 
panel the top EICAS CRT is programmed to display 


Layout of the flight panels in the Boeing 757 and 767. Each pilot has a set of two EFIS displays mounted 
one above the other. The two EICAS displays on the centre panel can be monitored by either pilot 
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primary engine information such as engine pressure 
ratio, fan speed and exhaust gas temperature as elec- 
tronic symbols representing traditional circular scale 
and pointer instruments, together with cautionary infor- 
mation, for example, wheel-well overheat or failure of a 
yaw damper in the flight control system. The lower 
EICAS display shows lower priority information such as 
compressor speed, fuel flow and oil temperatures, 
pressures and tank contents. 

In the case of the failure of one EICAS display, priority 
information automatically switches to the other CRT, 
and the dual-redundant computer installation permits 
both CRTs to be driven from one unit. 

The multicolour CRT displays in the EICAS configur- 
ation measure 7 x 6 in (178 x 152 mm) and are driven 
by one of the two computers, the other acting as a hot 
spare. 


Status 
In service in Boeing 757 and 767 aircraft. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


Integrated Display System for the 
Boeing 747-400 


Collins has developed an integrated electronic colour 
display system for the Boeing 747-400. A Collins digital 
flight control and central maintenance computer will 
also be standard on the aircraft. The display system fea- 
tures six 8 in (210 mm) square colour CRT displays. 
Any one of these units can be selected to show either 
EFIS or EICAS data. 

The new technology will give the 747-400 only 38 per 
cent of the cockpit lights, gauges and switches com- 
pared with current 747 aircraft and will lead to better air- 
craft availability and significant reductions in crew 
workload. 

The Collins IDS-7000 integrated display system util- 
ises the third-generation hardware design first certifi- 
cated in the EFIS-1000 system. Each display unit 
contains all drive and symbol generation electronics 
necessary to perform any of the display tasks. Each 
pilot has a Primary Flight Display (PFD) and Navigation 
Display (ND) mounted in a side-by-side configuration. 
All primary air data and heading information is included 
on the PFD displays. EICAS functions are provided on 
two displays mounted in an over/under configuration in 
the centre panel. 

The display system also includes three electronics 
interface units which function as data conversion and 
collection for EICAS displays, message processing, 
snapshot information recording, exceedance data 
recording and CMC-7000 central maintenance compu- 
ter data collection. The central maintenance computer, 
in conjunction with the display units, provides ground 
maintenance crews with maintenance page displays. 
The display units, ElUs and CMC are all capable of 
being programmed on the aircraft without removal of 
the equipment. 


Status 
In production for the Boeing 747-400. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


Micro Line Nav/Com Family 


In the early 1970s Collins introduced the first members 
of a family of panel-mounted navigation and communi- 
cation units, called Micro Line, for light single- and twin- 
engined aircraft. The rationale for this step was the lack 
of any agreed standard or specification for avionics sys- 
tems appropriate to this type of aircraft, which gave rise 
to considerable compatibility or interchangeability 
problems between equipment from different manufac- 
turers. By contrast the airlines already had the very 
comprehensive ARINC characteristics to ensure com- 
patibility. Intended for low-budget operation and for 
aircraft with limited internal space and weight 
allowance, the various Micro Line units each contained 
the relevant processing and indication circuits and 
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The Collins displays and flight control system developed for the Boeing 747-400 


mechanisms within single boxes, so that they can be 
mounted as self-contained items on the pilot’s panel 
without the need for any associated remote rack- 
mounted equipment. 
The Micro Line family comprises: 
ADF-650A automatic direction-finder 
AMR-350 audio control unit/marker beacon receiver 
ANS-351 area navigation system 
AUD-250 audio control unit 
DME-450/451 DME 
GLS-350 ILS glide slope receiver 
IND-350/351 course deviation indicators 
MKR-350 marker beacon receiver 
PWC-150 28/14 V power converter 
TDR-950 transponder 
VHF-251/253 communication transceiver 
VIR-351 navigation receiver. 


More detailed descriptions of some of these systems 
can be found under the appropriate section headings in 
this book. 


Status 
In service. No longer in production. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


Pro Line Nav/Com Family 


Introduced in 1970, the Pro Line Series avionics was 
intended for medium and large general aviation piston 
and turbine-engined twins. The family was originally 
designated Low-Profile to emphasise the compact size 
and form factor of individual units, but in 1975 was 
renamed Pro Line in recognition of its acceptance by 
professional pilots in regional airlines, and by the 
defence forces. Unlike the self-contained members of 
the Micro Line family, Pro Line systems comprise panel- 
mounted indicators and controls driven by or controll- 
ing separate rack-mounted processing and computing 
boxes. The size and form factor was laid down by 
Collins, there being no industry-wide agreement on 
packaging for general aviation electronics, in contrast 
to the highly defined ATR standards governing the 
characteristics of equipment for airlines. In the military 
field Pro Line is found on a wide range of aircraft, not 
only those equivalent in size and performance to gen- 
eral aviation types, but also on attack and surveillance 
aircraft such as the McDonnell Douglas A-4, Northrop 
F-5E, Lockheed C-130 and Boeing E-3 AWACS. 

The Pro Line family comprises: 
346B audio control/isolation and speaker amplifiers 
ADF-60 automatic direction-finder 


ALT-50/55 radio altimeters 

AP-105 autopilot 

AP-106A autopilot 

APS-80 autopilot 

BDI-36 bearing/distance indicator 

CTL series control heads 

DME-40 distance measuring equipment 

FDS-84 flight director system (comprising FD-108 flight 
director and FIS-70 flight instrument system) 

FDS-85 flight director system (comprising FD-109 flight 
director and associated horizontal situation indicator) 
FPA-80 flight profile advisory system 

HF-230 HF transceiver 

PN-101 pictorial navigation system 

TDR-90 transponder 

VHF-20A/B communication transceivers 
VIR-30A/31A navigation receivers 
WXR-220/270/300/350 colour weather radars. 


More detailed descriptions of some of these systems 
can be found under the appropriate section headings 
of this book. 


Status 

Production is being phased out in favour of Pro Line Il 
avionics, but equipment remains in wide service. Well 
over 200,000 Pro Line boxes and controls have been 
manufactured and sold. 


Contractor 
Collins Commercial Avionics. 


UPDATED 


Pro Line II Digital Nav/Com Family 


Acknowledging the advances in technology, notably in 
signal processing, since the appearance of Pro Line in 
1970, Collins decided in the late 1970s to develop a 
replacement. The result was Pro Line Il, the first mem- 
bers of which (VHF communications transceiver, VHF 
navigation transceiver and DME) appeared in January 
1983. Other units were added and there now exists a 
complete range of Pro Line Il equipment. 

Collins foresaw the financial and down-time burden 
facing operators if they were obliged to replace entire 


avionics suites at a single stroke because of the incom- ~* 


patibility of analogue and digital systems. Accordingly, 
Pro Line Il boxes contain analogue/digital and digital/ 
analogue circuits so that individual units of the earlier 
family can be exchanged on a one-for-one basis without 
change to the aircraft wiring or racks. Microprocessors 
within the new units are programmed to accept either 
analogue or digital frequency tuning arrangements. 
The digital tuning format is designed by Collins, using 
the US Electronic Industry Association’s RS422A 


electrical characteristics. Thus, there is complete func- 
tional and mechanical interchangeability between 
equivalent rack-mounted members of the two series. 
The control heads are smaller, however, although 
retaining the same gas-discharge displays, but fre- 
quency storage capacity is increased. Again, the new 
series is generally less expensive, system for system. 
Finally Pro Line Il includes a series of CRT-based elec- 
tronic flight instrument systems, an option not available 
with the earlier series. 

A Pro Line II suite equips the world’s first all-digital 
business aircraft, a British Aerospace 125-800, which 
was certified in December 1984. Collins has devised 
software-based bench-test checkout routines that can 
be run on an Apple Il Plus microcomputer, the only 
additional equipment required being an interface card. 
The computer is a standard commercial item but 
Collins supplies the software and interface card. 

The Pro Line Il family consists of: 

ADS-82 air data system 

AHS-85 attitude/heading reference system 
APS-65 autopilot 

APS-85/95 autopilot 

CTL-22 communication control unit 

CTL-32 navigation control unit 

CTL-62 automatic direction-finder control unit 
CTL-92 transponder control unit 

DME-42 DME receiver 

EFIS-85/86 electronic flight instrument systems 
EHSI-74 electronic flight instrument system 
IND-42 DME control unit 

MCS-65 compass system 

TWR-850 turbulence weather radar system 
VHF-21/22 VHF communication transceiver 
VIR-32 navigation receiver. 


More detailed descriptions of some of these units can 
be found under the appropriate section headings in this 
book. 


Status 

In production and service. In September 1986 Collins 
announced that the 21 Beech C90 King Air trainers to 
be operated by Japan Air Lines and Japan’s Civil Avi- 
ation College were to have Pro Line II avionics. Also fit- 
ted in Lufthansa Piper Cheyenne training aircraft, the 
15 CN235 airliners operated by Merpati of Indonesia, 
Saab 340s ordered by Chicago Airlines of the USA and 
the Fairchild Metro 23 regional airliner. In September 
1988 Pro Line Il was certified on the Dassault Falcon 20 
and is also available on the BAe 125-800. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


Pro Line 4 Integrated Avionics 
System 
The heart of the Pro Line 4 avionics line is control 


central, an integrated avionics processing system. 
Functions performed by control central include 


The Collins Pro Line 4 has been chosen for the Astra SPX 
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The Collins Pro Line II digital avionics system is certified on the Falcon 20 business jet 


A variety of Pro Line 4 configurations is available to provide flexibility in aircraft applications. Five tubes 
may be selected to provide primary flight, navigation and engine information to the flight crew 


processing of inputs from sensors located throughout 
the aircraft, and computation of commands and dis- 
plays for autopilot functions, flight management system 
and electronic displays. Instead of a number of units 
performing flight control functions, eight modules in the 
control central work together to serve as the aircraft 
central processing system. The small size of the mod- 
ules allows control central to provide fail/safe integrity, 


1995 


with quadruple redundancy of critical functions. Inter- 
nal communications between critical functions are pro- 
tected, eliminating exposed external wires and buses. If 
one module fails, the system automatically recon- 
figures to carry on operation without interruption. 
Advances in component and manufacturing tech- 
nology allow circuit boards in control central to perform 
the functions of up to the eight boards normally used. 


ELECTRICAL 


The Collins Pro Line 4 EICAS 
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Collins Series 700 avionics. From left to right the units are the HFS-700, VHF-700, PAU-700, VOR-700, 
ILS-700, ADF-700, DME-700, LRA-700 and TPR-700 


Surface-mounted devices, automatic insertion of com- 
ponents and manufacture control have allowed a 
considerable reduction in circuit board size. 

As well as control central, Pro Line 4 includes EFIS 
and EICAS displays, radio tuning units and a TWR-850 
Doppler weather radar. 


Status 

In production. Pro Line 4 has been selected for the 
Beech Starship, Beechjet 400A, Canadair Regional Jet 
and CL-604, Dassault Falcon 2000, Embraer CBA-123 
and EMB-145 fanjet, IAl Galaxy and SPX, IPTN-250, 
Learjet 60, and the Saab 2000 regional airliner. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


Series 500 Avionics Family 


Developed by Collins for commercial aircraft, the Series 
500 avionics family is based on ARINC 500 character- 
istics and is the final step in the company’s range of 
analogue equipment. Though still analogue in nature, 
more advanced solid-state circuits together with a small 
number of components per function (a lower parts 
count) make for a substantial weight saving and greater 
reliability over previous equipments. Series 500 boxes 
are available on a one-for-one replacement basis for 
earlier systems. 

The Series 500 family comprises: 
51RV-4 VOR/ILS receiver 
51Y-7 (DF-206) automatic direction-finder 
54W-1 comparator warning monitor 
346D-2/2B passenger address amplifier 
490S-1 HF antenna coupler 
618M-3 VHF transceiver 
621A-6A air traffic control transponder 
628T-1 HF transceiver 
860E-4/860E-5 DME systems 
860F-4 digital radio altimeter 
Datalink system (comprising DLC-700 control unit and 
597A-1 management unit) 
FD-110 flight director system (comprising FMC-28 
flight mode controller, 562A-5F5 flight computer, 
329B-8J attitude director indicator, and 331-8K 
horizontal situation indicator) 
ILS-70 instrument landing system receiver. 


More detailed descriptions of some of these systems 
can be found under the appropriate section headings in 


this book. 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


Series 700 Digital Avionics 


Design of the Collins Series 700 digital avionics for 
commercial aircraft dates back to the early 1970s when 
US industry in general began planning for the new gen- 
eration of transports then in prospect. The new aircraft 
emerged as the Airbus A300 series and the Boeing 767 
and 757. The digital systems for these and later pro- 
jects were defined by the ARINC characteristics of the 
700 series. This series was introduced in 1978, launch 
year of the first of the new transport aircraft, the Boeing 
767, and is now offered on the 747-400 and A320. 
The Series 700 avionics provides centralised fault 
monitoring capability as specified in ARINC 604. 
Together with the usual range of navaids and other 
electronic devices, the Series 700 introduced an elec- 
tronic flight instrument system based on television-style 
CRTs and a similar display suite for engine indication 
and warning. 
The Series 700 family comprises: 
ADF-700 automatic direction-finder 
DME-700 DME 
HF-700 HF radio transceiver 
ILS-700 instrument landing receiver 
LRA-700 low-range radio altimeter 
PAU-700 passenger address amplifier 
TPR-720 transponder 
VHF-700 VHF radio transceiver 
VOR-700 VHF navigation receiver 


More detailed descriptions of some of these systems 
can be found under the appropriate section headings in 
this book. 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


Series 900 Avionics System 


Collins Series 900 avionics include VHF, ADF, VOR, 
ILS, DME, altimeter, transponder, weather radar, TCAS 
and satellite communications systems. They meet 
industry and FAA requirements for equipment certified 
to Criticality Level 2. This requires tolerance to aircraft 
environments including 200 ms extended power inter- 
rupts, immunity to high-intensity radiated fields and 
conformity to the stringent environmental requirements 
of DO-160C. Conformity to the strict software documen- 
tation standards of DO-178C and the higher VHF FM 
interference levels required by ICAO Annex 10 are also 
included. 

Series 900 is packaged in ARINC standard LRUs. 
Only the high-power systems require forced-air cooling, 
due to improvements in heat dissipation techniques. All 
other systems can be passively cooled. 


All software is in Ada. External software loading cap- 
ability has been enhanced and expanded to allow easy 
shop or on-aircraft modification. 

Collins Series 900 units are interchangeable with 
Series 700 products. This allows fleet commonality and 
use of the same top-level test equipment. 


Status 

Certified on the Boeing 747-400 and 757. Certification 
in progress on the 767. Certification on the Airbus A330 
and A340 was due by April 1996 and on the A319, A320 
and A321 by September 1996. 


Contractor 
Collins Commercial Avionics. 


UPDATED 


Standby Instruments for the 
Boeing 777 


Collins has been awarded a contract to supply flat- 
panel colour LCD standby indicators for the Boeing 
777. The initial contract is for 150 sets which include 
the attitude indicator, airspeed indicator and altimeter. 
They are passively cooled. 


Specifications 
Dimensions: 76.2 x 76.2 x 215.9 mm 
Reliability: >15,000 h MTBF 


Status 
The first units were delivered for the Boeing 777 in 
February 1993. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


Starship 1 Integrated Avionics 
System 


Pro Line 4 technology (see earlier entry) is the basis of 
the advanced integrated avionics system specially 
developed for the Beech Starship 1. This innovative sys- 
tem uses 12-colour CRT displays, two monochromatic 
CRT displays and two plasma displays, which virtually 
eliminate all of the conventional instrumentation and 
warning systems. The system covers primary flight dis- 
plays, navigation displays, multifunction display, 
EICAS, air data system, weather radar, centralised 
radio tuning units, comm/nav/pulse sensors, aircraft 
data acquisition system and engine data concentrators. 
The avionics cooling, power distribution and physical 
layout have all been specially developed for the most 
efficient integration into the airframe. The manufacturer 
claims that dispatch and system reliability, ease of oper- 
ation and onboard diagnostics have all been designed 
to new, higher levels for Starship 1. Flight deck ergo- 
nomics are enhanced by the location of Collins avionics 
controls adjacent the displays. All radios can be tuned 
by just one knob on a radio tuning unit, or the pilot may 
opt to tune via the flight management system keypad. 


Status 
In production for the Beech Starship 1. Certified in 
1988. 


Contractor 
Collins Commercial Avionics. 


VERIFIED 


Electronic Resource System 


The Electronic Resource System (ERS) provides a 
single generic display and control platform required by 
several avionics systems. 

A Pilot Access Terminal (PAT) installed on the flight 
deck emulates system specific Control Display Units 
(CDUs), smart CDUs and multifunction CDUs by pic- 
torially emulating their exact layout and function or pro- 
viding the capability to convert the interaction to 


graphics. Initially, the ERS will be integrated with GPS, 
Satcom and ACARS systems. Future candidate sys- 
tems include weather radar, skyradio, TCAS Mode S 
and the Onboard Maintenance Terminal (OMT). Con- 
trol and/or display functions are emulated so that they 
appear and operate on the 10.4 in (264.2 mm) diagonal 
active matrix liquid crystal colour touchscreen displays, 
just as they are now accommodated on system specific 
CDUs. 

The system is based on IBM-compatible 486 CPUs, 


LCD touchscreen colour display, DOS Windows oper- 
ating system and functionality specific software. The 
hardware elements in the ERS are the PAT, ERS com- 
puter, mass memory subsystem and aircraft interface 
unit. 


Contractor 
Computing Devices International. 


VERIFIED 


IP-5110 High-Resolution Digital 
Radar Display 


The IP-5110 Digital Radar Display (DRD) converts radar 
into high-resolution raster scan format. Compatible with 
a wide variety of radars, the DRD has applications in air- 
borne, shipboard and ground installations. Incorporat- 
ing two digitisers, the DRD can provide two 
independent display presentations from the same 
radar. Graphic displays allow the overlay of ESM and 
other platform sensor data with radar displays, 
including ASW and ESM. 

Input radar video is digitised at a 20 MHz rate. Over- 
lay graphics are stored in four display planes with 16 
levels of intensity. Output video resolution is selectable 
between 1,024 by 832 lines or 1,024 by 486 lines. Inter- 
nal video matrix provides switching to video recorders 
or external monitors. 

A trackerball allows the operator to designate radar 
returns quickly, to determine location in latitude and 
longitude and to measure range and bearing to or 
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The IP-5110 high-resolution digital radar display 
1995 


between multiple targets. Target types can be desig- 
nated with Navy Tactical Data Systems (NTDS) 
symbols. Up to 64 targets can be designated. 


565 


Features include improved radar performance with 
digital processing; two independent digital scan con- 
verters; trackerball control; operation with any radar 
with pulse rates up to 10 KHz and antenna rotation up to 
200 rpm; advanced measurement and display marking 
up to 64 concurrent symbol markers with independent 
target ring generation; ruggedised and MIL qualified 
composite video outputs selectable between high and 
low resolution. The IP-5110 also features program- 
mable overlay graphics; four display planes with inde- 
pendent 16-level intensity control; display ranges from 
1.5 n miles to 200 n miles; selectable aircraft, waypoint 
and ground display stabilisation; freeze and zoom func- 
tions; video outputs compatible with VHS video 
recorders; averaging; peak detecting; weather and fast 
time constant processing. 


Contractor 
Condor Systems. 


UPDATED 


Television Display for the RF-5E 


The 5 xX Sin (127 x 127mm) high-resolution high- 
contrast monochrome raster display is part of the 
reconnaissance system for the US Air Force Northrop 
RF-5E. The unit acts as a remote viewfinder for the tele- 
vision camera carried in the aircraft’s nose. It is a dual 
in-line system, that is, the display unit carries both the 
CRT and the electronics modules. 


Specifications 
Dimensions: 151 x 151 x 381 mm 
Weight: 7.7 kg 


Display: P43 phosphor writing on 4.8 x 4.8 in (122 x 
122 mm) aperture viewing area, operating at 525 or 875 
lines, remotely selectable 

Frame rate: 30/s 

Field rate: 60/s 

Horizontal scan frequency: 15.75 kHz or 26.25 kHz 
Brightness: 250 ft-lamberts 

Contrast ratio: 50:1 in low ambient light; 7:1 at 
10,000 ft-candles 

Grey scales: 10 shades of grey at 10,000 ft-candles 
Resolution: (min) horizontal; 1,000 TV lines at centre, 
800 at corner 

Reliability: 1,500 h MTBF 


Status 
A variant is in production for US Air Force Northrop 
F-5E/F adversary aircraft. 


Contractor 
Conrac Corporation SCD Division. 


61000 Temperature Exceedance 
Monitoring 


The DIAMOND J alumel/chromel 61000 Series Ther- 
mocouple Engine Instruments with exceedances pro- 
vide a back-lit analogue pointer with a seven-segment 
digital display. The seven-segment digital display can 
be obtained in up to four digits. The signal is processed 
digitally throughout the instrument to a high-resolution 
stepper motor. The pointer then imperceptibly steps in 
increments of 0.45° in a smooth sweeping motion. 

The DIAMOND J product line includes instrumen- 
tation for both fixed-wing and helicopter applications. 
The full complement of instruments include single-, 
dual- and triple-function instruments from one basic 
design. In many cases, only the dial face and software 
differentiate one instrument from another. 

The DIAMOND J line of microprocessor stepper 
motor instruments do not require periodic calibration or 
adjustment during the life of the instrument. The high 
impedance input of the instrument eliminates the need 


for in-line balancing resistors. The instrument’s only 
moving parts are contained in the stepper motor/ 
pointer shaft assembly and are calibrated in the elec- 
tronic circuitry design. The stepper motor has a step 
increment of 0.45°; this is imperceptible to the human 
eye at normal distances between the pilot and the 
instrument panel. Dial expansion is offered to enhance 
resolution in areas of critical temperature. Accuracy is 
mao Op 


Specifications 

Power supply: 28 V DC, will operate from 8-36 V DC 
continuously, as well as accepting 100 V+ spikes 
Power consumption: 6 W 

Temperature range: —40 to +70°C 

Certification: TSO-C43b 


Contractor 
DIAMOND J Inc. 
NEW ENTRY 


An example of DIAMOND J’s 61000 
Series Instruments 
1996 


Ice Detection System 


DNE Technologies has developed an ice detection 
probe which employs what is claimed to be the most 
sensitive method of ice accretion detection currently 
available. The probe operates in a cyclic fashion using 
the thermal characteristics of the ice which forms on it 
combined with the heat of fusion effect as the ice is 
formed. The signal produced may be used to initiate a 
warning signal or to activate the aircraft’s de-icing 


system automatically. Between detection cycles, the 
probe is cleared of ice by an integral heater circuit. It is 
claimed that an ice accretion thickness of 0.12 mm can 
be detected within 5 seconds. A test facility for airborne 
confidence checking and for ground servicing pur- 
poses is incorporated. The standard ice detector is 
designed to sense ice formation on fuselage and 
nacelle air intakes for turbine engines, but other ver- 
sions are available for carburettor ice detection on 
piston-engined aircraft and for other ice sensitive areas. 


Status 

DNE Technologies is producing ice detectors for the 
B-1B, B-2, the F-16C/D, ACM and F-117. An ice detector 
is under development for the F/A-18E/F and a flush- 
mounted ice detector is also being developed. 


Contractor 
DNE Technologies Inc. 


Eventide Airborne Multipurpose 
Electronic Display 


The Eventide Airborne Multipurpose Electronic Display 
(EAMED) is a powerful compact digital avionics devel- 
opment platform. It is a self-contained 16-bit avionics 
computer with high memory capacity which includes a 
CPU board, power supply, video board and CRT and a 


comprehensive set of input/output peripheral connec- 
tions, including RS-232C and RS-422. EAMED displays 
both text and graphics on a high-resolution sunlight- 
readable screen. The unit fits ina standard panel cutout 
and hardware meets the DO-160B specification. 

EAMED has a wide range of applications, including 
onboard communications, data acquisition, reconfigur- 
able indicators and interactive situation displays. 


Specifications 

Dimensions: 76 x 76 x 266.7 mm 
Weight: 1.6 kg 

Power supply: 11-33 V DC, 15 W 


Contractor 
Eventide Inc. 
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Colour Control Display Unit 


The Global Wulfsberg colour control display unit is 
designed to operate with the company’s GNS-X flight 
management system. Compared with the control dis- 
play unit it replaces, it features a larger display area with 
more lines and characters on a page, pages with titles, 
page numbers and the number of pages in the section, 
line select keys (in addition to cursor control), pilot con- 
trol for parallax adjustment, and large- and medium-size 
characters. In addition, a dedicated Airborne Flight 
Information System (AFIS) button is included to speed 
access to AFIS pages. 


Status 
In production and in service. 


Contractor 


Global Wulfsberg Systems Inc. 


The Global Wulfsberg Systems colour control 
display unit 
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Command and Control Display 
System 


The command and control display system provides the 
man-machine interface between the mission crew and 
the sensors and communications systems in the 
Boeing E-3A AWACS. It maintains the display database, 
filters and positions the selected data and generates all 
graphics, alphanumerics and sensor target reports with 
realtime responses. Situation Display Consoles 
(SDCs), each comprising a 19 in (482.6 mm) CRT MIL- 
SPEC colour monitor, data entry, filtering and control 
panels, trackerball and keyboard with associated pro- 
cessing electronics, provide the mission crew with all 
display and control features required to carry out sur- 
veillance, weapons direction and battle staff functions. 
Data Display Indicators (DDIs) with monochrome moni- 
tors support the communications, maintenance and 
data processing functions of the mission crew. The 
E-3A has 14 SDCs and 2 DDis. 

The SDC presents the appropriate colour pictorial 
representation of the situation required to support the 
function assigned to the SDC by the operator. Using the 
high electro-optical qualities of the NDI monitor to 
achieve high legibility of dense data presentations 


The E-3A AWACS command and control display 
system has 14 SDCs and 2 DDIs 1995 


under all operating conditions, the pictorial contents 
range from individual symbols indicating only sensor 
type and target positions to a combination of symbols 
and tabular notes that display such information as tar- 
get type, speed, direction of flight, bearing, mission and 
altitude. Supporting tabular data, also in colour, is 


presented in the lower 20 per cent of the display sur- 
face. From this data, and from background pictorial 
information such as maps, landmarks and unsafe ar- 
eas, the SDC operator can determine the appropriate 
responses to developing situations. The mission crew 
can also configure the SDCs in flight to serve as battle 
staff, surveillance or weapons consoles. : 


Specifications 

Power supply: 115 V AC, 400 Hz, 3 phase 
Temperature range: —54 to +55°C 
Altitude: up to 40,000 ft 

Environmental: MIL-E-5400 Class 1 


Status 

In service in US Air Force Boeing E-3A AWACS and 
Royal Saudi Air Force aircraft, and through a tech- 
nology transfer on the NATO E-3 AWACS. Selected for 
the Japanese Air Self-Defense Force Boeing 767 
AWACS fleet. 


Contractor 
Hazeltine Corporation. 


UPDATED 


Electronic Flight Instrument 
System for the MD-80 Series 
Aircraft 


The Electronic Flight Instrument System (EFIS) gives a 
pictorial presentation of all primary flight instrument 
data. In addition to displaying conventional ADI and HSI! 
information, these easily installed indicators also dis- 
play weather information, advisory maps and radio alti- 
tude data. Maximum flexibility is achieved with 
numerous pilot-selectable display formats. The com- 
pact, easy-to-read system is programmed with standard 
commercial display formats and can also be tailored to 
specific customer requirements. 


The Honeywell MD-80 EFIS 


Specifications 

Dimensions: 129 x 154 x 267 mm 
Weight: 4.8 kg 

Power supply: 115 V AC, 400 Hz, 65 W 


Status 
In production and in service in McDonnell Douglas 
MD-80 Series aircraft. 


Contractor 
Honeywell Inc Air Transport Systems. 


RD-350J Horizontal Situation 
Indicator 


The RD-350J Horizontal Situation Indicator (HSI) pro- 
vides heading, two DME distances, radio navigation 
information via a displacement bar, indications of selec- 
ted course and heading and to/from indications for 
VOR operations. Flags give indication of failures. 

A nav mode annunciator takes the form of a rotary 
display in the centre of the compass card, controlled by 
VOR/Loc valid, Loc tuned, to/from and back course 
selected signals. The annunciator displays a symbol to 
indicate selected modes and can also indicate when 
radio data is invalid. 


Specifications 

Dimensions: 127 x 127 x 226 mm 
Weight: 4.2 kg 

Power supply: 26 V AC, 400 Hz, 6.4 W 


Status 
In production. 


Contractor 
Honeywell Inc Air Transport Systems. 


RD-700 Series Horizontal 
Situation Indicators 


The RD-700 Series has been developed for appli- 
cations in new aircraft or retrofit installations. High- 
torque, low-power flag and shutter movements elimin- 
ate sticking displays and low-power devices coupled 
with open card construction result in low heat dissi- 
pation and power demands. All indications are conven- 
tional in presentation and numerical indicators feature 
standard veeder readouts. The following list summar- 
ises the presentation and displays of each instrument: 


RD-700 horizontal situation indicator 

Displays all standard navigation radio inputs, compass 
system and ARINC 561 INS data including digital 
readout of drift angle and groundspeed. 


Specifications 

Dimensions: 5 ATI 

Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-700A horizontal situation indicator 

All standard navigation radio and compass data are 
presented together with dual digital DME readout. The 
RD-700A HSI features new flag, shutter and annuncia- 
tor mechanisms and improved packaging to enhance 
reliability. Honeywell claims a 44 per cent reduction in 
power consumption compared with earlier designs. 


Specifications 

Dimensions: 5 ATI 

Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-700C horizontal situation indicator 

In addition to radio and compass navigation data, this 
instrument includes ARINC 561 INS data and digital 
readout of time and distance to waypoint and 
groundspeed. 


Specifications 

Dimensions: 5 ATI 

Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-700D horizontal situation indicator 
Although very similar to the RD-700C, this presentation 
does not include the time to waypoint counter. 


Specifications 

Dimensions: 5 ATI 

Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-700F horizontal situation indicator 

Displays all standard data including to/from, drift angle 
and digital readout of groundspeed and distance to 
waypoint. 


Specifications 

Dimensions: 127 x 127 x 216 mm 
Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-700G horizontal situation indicator 

In addition to all standard navigation, radio, compass 
and ARINC 561 INS inputs, this instrument presents 
digital readout of drift angle, distance to waypoint and 
groundspeed, although the drift and groundspeed 
presentation is at the lower area of the indicator rather 
than the more usual upper region of the instrument. 


Specifications 

Dimensions: 5 ATI 

Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-700M horizontal situation indicator 

In addition to standard information displays, the 
RD-700M uses 11-position low-power magnetic wheels 
for dual DME displays. A new thermal design includes a 
more efficient heat-sink mounting for high-power com- 
ponents and heat sensitive capacitors. Electronic and 
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mechanical sections are segregated for maintenance 
access, while open-board packaging in the electronic 
section facilitates troubleshooting. 


Specifications 

Dimensions: 127 x 127 x 218 mm 
Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


Contractor 
Honeywell Inc Air Transport Systems. 


RD-800 Series Horizontal 
Situation Indicators 


The RD-800 Horizontal Situation Indicator (HSI) fea- 
tures three digitally driven servoed displays in conjunc- 
tion with two four-digit gas tube displays showing time 
and distance to waypoints. Microprocessor control 
gives improved versatility in navigational data 
processing. 


Specifications 

Dimensions: 5 ATI 

Weight: 4 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-800J horizontal situation indicator 

In the RD-800J HSI the readout of true airspeed is 
provided by conventional counter displays and for ease 
of interpretation the command bars are colour 
identified. 


Specifications 

Dimensions: 5 ATI 

Weight: 4 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC,400 Hz 


RD-850 horizontal situation indicator 

The RD-850 HSI features the most up-to-date appli- 
cations of instrument technology including micropro- 
cessor control. Coloured display elements are included 
together with distance to go and groundspeed coun- 
ters. Automatic direction-finder annunciators are fitted 
in the lower instrument area. 


Specifications 

Dimensions: 5 ATI 

Weight: 4.7 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


Contractor 
Honeywell Inc Air Transport Systems. 


UPDATED 
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The Honeywell RD-850 horizontal situation 


indicator 


VIA 2000 


In the Versatile Integrated Avionics VIA 2000 concept, 
Honeywell Air Transport Systems has developed fur- 
ther the Integrated Modular Avionics (IMA) technology 
developed for the Boeing 777. The VIA 2000 concept 
consolidates control of multiple avionics functions into 
cards on a VIA standard chassis, that will fit in existing 
aircraft. 

The VIA 2000 system will be used for display func- 
tions on the McDonnell Douglas MD-90 and Boeing 
737. For the McDonnell Douglas MD-95, the VIA 2000 
system will be used in a multifunction capacity with flat- 
panel displays, and with a dual-computer configuration 
for the flight management system. The VIA 2000 sys- 
tem replaces 24 duplicated captain and first officer 
instruments on the aircraft instrument panel, as well as 
nine shared instruments. 

The VIA 2000 system also has growth potential for 
future developments in commercial aviation. It can offer 
enhanced provisions for using GPS for navigation, and 
upgrades can be incorporated to bring in the Future Air 
Navigation System and Aeronautical Telecommuni- 
cations Network. Provisions can also be included for a 
fail-active automatic landing option meeting Cat. IIIB 
requirements for approach and landing in low visibility. 


Status 
Selected by Saudia for its MD-90 aircraft. Selected by 


McDonnell Douglas for MD-95 developments. 


Contractor 
Honeywell Inc Air Transport Systems. 


NEW ENTRY 


AD-300 Series Attitude Director 
Indicators 


AD-300B attitude director indicator 
Although broadly similar to the HZ-6F (see later entry), 
the AD-300B does not display radio altitude. 


Specifications 

Dimensions: 5 AT| 

Weight: 4.9 kg 

Power supply: 26 V AC, 400 Hz, 15 W 


AD-300C attitude director indicator 

While still based on the earlier models, the AD-300C 
displays attitude, flight director commands, instrument 
landing system deviation and speed commands on a 
5 in (127 mm) indicator. 


Specifications 

Dimensions: 127 x 127 x 239 mm 
Weight: 4.9 kg 

Power supply: 26 V AC, 400 Hz, 15 W 


AD-350 attitude director indicator 
The AD-350 offers a display of attitude, flight director 
commands, instrument landing system deviation, 


speed command, rate of turn and radio altitude in two 
versions. Differing slightly in symbology, the AD-350- 
903 has two decision height warning lights while the 
AD-350-904 has just one. The instruments are 
otherwise identical. 


Specifications 

AD-350-903/904 

Dimensions: 127 x 127 x 229 mm 
Weight: 4.8 kg 

Power supply: 26 V AC, 400 Hz, 11 W 


Status 
All models are in production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


UPDATED 


AD-500/550 Attitude Director 
Indicator 


The 500 Series instruments are 4 in (102 mm) versions of 
the 600 series. They have all the features and technology 


The Honeywell AD-350 attitude director indicator 


of the larger indicators and are compatible with 
Honeywell flight director systems and radio altimeters. 


Specifications 
Dimensions: 102 x 102 x 229 mm 
Weight: 2.1 kg 
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Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


AD-600/650 Attitude Director 
Indicator 


The AD-600/650 family of attitude director indicators 
incorporates microcomputer and microservo tech- 
nology to replace earlier conventional mechanisms, 
torque motors and gears. They are lighter, run cooler 
and are more reliable. Both single-cue or cross-pointer 
displays are available in 5 in (127 mm) instruments. 

The AD-600 Series provides a symbolic rising runway 
combined with an expanded scale localiser which 
depicts the aircraft’s position relative to the runway dur- 
ing the last 200 ft of descent. The glide slope pointer 
may be on the right or left. 

The AD-650 features digital readouts of decision 
height and radio altitude. These facilities, which are 
specified for a number of corporate business aircraft, 
are absent on the AD-600. In the AD-650A the glide 
slope pointer is on the right; in the AD-650B the glide 
slope pointer is on the left. The AD-650H is a version 
optimised for helicopter operations. 


Specifications 
Dimensions: 127 x 127 x 222 mm 
Weight: 3.2 kg 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


AD-800 Attitude Director Indicator 


The AD-800 attitude director indicator is an advanced 
technology, digitally interfaced unit offering the full 
range of flight data and cues. Flight director, speed 
command, glide slope, expanded localiser and radio 
altitude are presented on high-torque meter move- 
ments which are software-monitored for improved 
reliability. 

A microcomputer handles all data and can update 
the display at least 30 times a second to ensure smooth 
operation of all servo and meter driven elements. 


Specifications 

Dimensions: 5 AT] 

Weight: 4.6 kg 

Power supply: 115 V AC, 400 Hz, 17.4 W 
or 26 V AC, 400 Hz 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


ARINC 700 Symbol Generator 


Honeywell’s symbol generator, designed to interface 
with other ARINC 700 equipment in commercial trans- 
port aircraft, takes in information from a variety of sen- 
sors and computers and provides outputs to colour 
displays. Converting basic aircraft parameters to a pic- 
torial display requires a significant data processing 
capability and Honeywell’s answer is a 16-bit processor 
designed for display applications with a special mem- 
ory hierarchy scheme. The system incorporates the 
company’s raster/stroke display technology stemming 
from a Sperry patent more than a decade ago on hybrid 
symbol generation. Bold symbology, such as sky/ 
ground shading and weather radar returns, is painted 
using raster scan techniques. Smooth moving high- 
resolution graphics, however, such as a navigation dis- 
play, call for stroke writing. A special timing scheme 
permits the raster and stroke symbol generators to 
drive two displays simultaneously, each with its own 
writing characteristic. When one display is being stroke 
written the other is in the raster scan mode. The meth- 
ods are then switched to generate each composite 
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display at a frequency of 80 times per second so as to 
eliminate flicker. 

Another refinement is symbol priority. It is accepted 
that certain information needs to remain always in view 
without interference by other symbology. To ensure 
this, the company has developed an innovative tech- 
nique providing several levels of priority. Symbols move 
smoothly into and out of these priority areas as if from 
behind mechanical windows, resulting in a smooth, 
uncluttered presentation. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Data Nav Display Systems 


In the Data Nav system, displayed information falls into 
two categories: checklist data (for take-off and descent 
and emergency procedures) in alphanumeric form and 
pictorial data displayed as conventional weather plots 
on which is superimposed alphanumeric or symbolic 
information such as flight plan waypoints. In the former 
category the systems can store for display up to 120 
pages of checklists, procedures and other information. 
For check purposes each function can be ‘ticked off’ by 
a cursor which changes the colour of the list to show 
green for unchecked, yellow for an item in the process 
of checking and blue for completed checks. 

Three systems are currently offered: the Data Nav | 
electronic checklist, the Data Nav Il en route navigation 
display for the BFGoodrich DAC-7000 navigation sys- 
tem and the Data Nav Ill en route navigation display for 
use with the Delco Carousel IVa inertial navigator, Gar- 
rett Airnav 300, Global GNS 500A Omega/VLF, Litton 
LTN 211 Omega/VLF and Litton LTN 72R inertial navi- 
gator and others. All three Data Nav systems are 
compatible with Honeywell ColoRadar systems. 

The Data Nav system comprises three units: an inter- 
face computer, contro! unit and pilot entry keyboard, 
which is effectively a pocket calculator whose display is 
the radar screen. 


Status 
Data Nav | and II no longer in production. Data Nav Ill 
still in production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


DU-870 CRT Display 


Honeywell has introduced an 8 x 7 in (203 x 177.8 mm) 
CRT display that provides all the information found on 
larger displays, yet fits in smaller cockpits. The DU-870 
streamlined display is designed for the cockpits of twin- 
turbine aircraft and is featured in the Primus 2000 
advanced avionics system (see later item). 

The DU-870 is the result of aircraft panel size and fit 
surveys conducted by Honeywell to determine the opti- 
mum size, shape and screen area required to meet mar- 
ket needs. The Primus 2000 display system 
architecture provides the ability to view any display for- 
mat on the DU-870. A micro symbol generator is 
integrated into the DU-870 to reduce aircraft wiring. 

As with the other components of the Primus 2000 
system, hardware techniques such as surface-mount 
technology, very large-scale integration and application 
specific integrated circuits are incorporated to mini- 
mise weight and volume. The DU-870 also features self- 
contained cooling for improved reliability and quiet 
operation. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


EDZ-605/805 Electronic Flight 
Instrument Systems 


The EDZ-605 and EDZ-805 electronic flight instruments 
are intended for corporate aircraft and regional air- 
liners. The EDZ-605 is a5 in (127 mm) system, while the 
EDZ-805 is a 6 in (152 mm) system. The products are 
the result of a new symbol generator and software 
changes. The generator has increased stroke writing 


and memory capabilities, while software updating has 
provided a variety of cosmetic improvements to the 
display. 

The Electronic Attitude Director Indicator (EADI) fea- 
tures an enlarged sphere presentation with linear pitch 
tape, improved single-cue aircraft symbol and stroke 
filled single-cue command bar. A digital T-bar airspeed 
and/or angle of attack presentation has also been 
added. Other improvements include a stroke filled roll 
pointer, larger roll indices, shorter horizon indices and 
colour reversal on glide slope, angle of attack, rate of 
turn and expanded localiser scales. In addition, the 5 in 
(127 mm) EADI is now available in a truncated sphere 
presentation. 

The Electronic Horizontal Situation Indicator (EHS!) 
features a stroke filled lubber line, colour reversal on 
the glide slope scale and weather radar mode 
annunciation. 

The ED-605/ED-805 are compatible with most 
analogue systems and all digital systems. 


Status 
In production. Chosen for many business aircraft. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


The Honeywell EHS/ for corporate aircraft and 
regional airliners 


EDZ-705 Electronic Flight 
Instrument System 


The EDZ-705 Electronic Flight Instrument System 
(EFIS) is tailored to meet the needs of specific helicop- 
ter applications from executive use to search and res- 
cue missions. The system provides the ability to display 
standard search patterns as provided by various navi- 
gation sources, collective cue symbology which allows 
the pilot to follow flight director collective cue 
demands, hover display symbology which allows the 
pilot to track and maintain target location in relation to 
the helicopter position in a search and rescue environ- 
ment and four-axis helicopter flight director mode 
annunciation. 

Since panel space is at a minimum, the EDZ-705 
offers 5 x 5 in (127 x 127 mm) displays. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


EDZ-800 Electronic Flight 
Instrument System for General 
Aviation 


The EDZ-800 family of attitude director indicators and 
horizontal situation indicators is designed for general 
aviation aircraft. They replace conventional electro- 
mechanical indicators and are available with 5 and 6 in 
square (127 and 152 mm) displays. Initially, Honeywell 
duplicated the symbols and formats of the earlier elec- 
tromechanical instruments but, in addition, routed 
weather radar information to the horizontal situation 
indicator and some symbols appropriate to other sen- 
sors have also been added. Thus, a dedicated weather 
radar display is no longer needed, producing an 
immediate and substantial space-saving in the over- 
crowded flight decks of general aviation aircraft. The 
system has great capacity for growth and flexibility for 
changes in presentation to meet the needs of 
integrated performance or flight management systems. 


Although the two Electronic Flight Instrument Sys- 
tem (EFIS) displays on each pilot’s flight panel are nor- 
mally dedicated to specific functions (either HSI or 
AD)), it is possible to combine these displays electroni- 
cally so that a single CRT can show basic information 
from both in the event of the failure of one display. The 
EFIS ADI display also permits unwanted information to 
be automatically dropped from view. For example, the 
glide slope and localiser symbols disappear when the 
navigation receivers are tuned to stations en route and 
the radio altimeter readouts vanish above the system’s 
maximum operating altitude. The HSI is also very flex- 
ible and can operate in three navigation modes. In the 
first of these, the display shows weather radar returns 
on an expanded, partial compass card presenting just 
the forward 90° sector. In the second mode, the 
weather is removed, leaving a partial compass card 
with navigation mapping or standard course and head- 
ing information. The third presentation gives a stan- 
dard, full compass card HSI with all appropriate 
alphanumeric navigation data. Separate EFIS control 
units for the two pilots permit the different modes to be 
selected. 


Status 

In production. In November 1982 the first installation, in 
a Canadair CL-600 Challenger, was certified. Instal- 
lations certified since then are the CL-601 Challenger, 
Gulfstream II, IIB and Ill, Dassault Falcon 50, Cessna 
Citation |, Il and Ill, King Air 200, 300 and F90, Mitsub- 
ishi Diamond | and Il, Gates Learjet 55, British Aero- 
space 125-700/800, Falcon 900, Jetstream 31, Dash 8, 
ATR 42 and Boeing 727-100 aircraft, and Sikorsky S-76 
and Westland 30-160 helicopters. It has been chosen 
as standard fit for the BAe 146. 

A second generation of Honeywell EFIS, incorporat- 
ing 8 x 8 in (203 x 203 mm) colour CRT displays, has 
been chosen as standard equipment on the Gulfstream 
IV. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


GH-14 Attitude Director Indicator 


The GH-14 can offer several presentations from basic 
attitude indicator to full flight director indicator. It fea- 
tures spherical attitude presentation with full 360° of 
freedom in roll and +80° in pitch. The pitch display is 
expanded to provide 1.4° of sohere movement for every 
degree of aircraft pitch movement. 

The basic GH-14-100 at one end of the range is a 
simple 4 in (102 mm) gyro horizon. The GH-14-50 at the 
other end has rising runway presentation, expanded 
localiser, pitch attitude trim, cross-pointer flight director 
bars, flight director flag and pitch and roll outputs. Each 
configuration is available for either 0 or 8° panel tilt. 

Internal failure monitoring is standard and when in 
operation any failure is indicated by a gyro warning flag. 

It is suitable for a wide range of fixed-wing aircraft, 
either as a primary instrument or standby, and for 
helicopters. 


Specifications 

Dimensions: 102 x 102 x 229 mm 
Weight: 2 kg 

Power supply: 26 V AC, 400 Hz 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


HAI 5 Heading and Attitude 
Indicator 


The HAI 5 displays heading, pitch and roll information 
in a conventional and non-ambiguous form and it is 
particularly suited to helicopters where panel space is 
usually limited. The information is taken in three- 
wire synchro form from a gyromagnetic compass and 
vertical gyroscope or from other sources, such as an 
inertial platform. The associated servo amplifiers are 
contained within the instrument case and _ integral 
lighting is provided. 

Pitch and roll information is presented in conven- 
tional spherical form except that the sphere is slightly 
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Flight panels in the Gulfstream G-IV with six second-generation 8 in square (203 x 203 mm) Honeywell 


CRTs 


barrel shaped to provide the maximum display area and 
reduce any tunnelling effect. There is full 360° freedom 
in roll, while the pitch scale is expanded in the approxi- 
mate ratio 4:3 and is limited in travel to about 100°. 

Heading is shown on a separate dial which rotates on 
the outside of the pitch/roll sphere. This dial has 2° 
graduations and moves in a conventional sense to indi- 
cate changes in aircraft heading. A dial-mounted set 
heading marker can be positioned relative to the dial, 
using the knob at the lower left-hand corner of the 
bezel. Once adjusted it rotates with the dial to give a 
constant indication of the required heading. 

A ball side-slip indicator is provided at the bottom of 
the presentation. Two warning flags, for attitude and 
heading signal indication, are provided. A flag indicat- 
ing directional gyro mode selection is installed for use 
with a compass system. There is a press to test button 
to check the attitude display and steering pointer indi- 
cations of ILS localiser or VOR deviation can also be 
included. 


Specifications 

Dimensions: 130 x 130 x 215 mm 
Weight: 3 kg 

Power supply: 28 V DC 
Follow-up rates: 

(heading) 50°/s 

(pitch) 200°/s 

(roll) 400°/s 


Status 
In service, but no longer in production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


HZ-6F Attitude Director Indicator 


The HZ-6F provides attitude reference, flight director 
and radio displacement data for aircraft control in pitch 
and roll during all phases of flight. Computed attitude 
commands are displayed on the horizontal and vertical 
flight director bars and are slaved to the flight director 
controller. When the controller is switched off the 
command bars are biased from view. 

All the other displays provide constant cues unless 
builtin fault circuits detect a malfunction. In most 
failure cases pointers are biased from view and an 
appropriate warning flag appears. 

The HZ-6F is electronically self-contained with inte- 
gral power supply, amplifiers, servos and monitors, and 
a selftest feature ensures preflight display integrity. 
Loss of either power or an attitude signal will cause the 
sphere to move to an obviously erroneous position. 


Specifications 

Dimensions: 127 x 133 x 216 mm 
Weight: 4.3 kg 

Power supply: 26 V AC, 400 Hz, 11.1 W 


Status 
In production. 


The Honeywell HZ-6F attitude director indicator 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


LSZ-850 Lightning Sensor System 


The LSZ-850 senses both visible and high-energy invis- 
ible electrostatic and electromagnetic disturbances 
caused by electrical discharge activity. When lightning 
occurs, the system carefully analyses the discharge 
and creates the proper symbol for display on most Pri- 
mus colour radar indicators or on most Honeywell 
EFIS/MFD displays. The system’s computer rapidly 
and accurately determines the rate of vertical lightning 
in a fixed geographical area and then displays the 
centre of that area with the lightning rate symbol. Wide 
bandwidth, extensive signal processing and lightning 
stroke recognition algorithms ensure a more accurate 
display. Extraneous signal filtering minimises noise 
which would otherwise clutter and _ confuse 
interpretation. 

The LSZ-850 system computes the location and light- 
ning rate for up to 50 thunderstorm areas. The compu- 
ter tracks the location of each of these areas. To ensure 
accurate tracking of lightning areas, all displays are 
both heading and velocity stabilised to keep the symbol 
over the same ground position regardless of aircraft 
manoeuvring. 

The system gathers information in a full 360° pattern 
around the aircraft, even in the standby mode. Thus, the 
lightning sensor system is always ready to present the 
weather picture in either the full 360° display mode 
without a radar overlay or in the sector display mode 
that can include a radar and navigation data overlay. 

Three distinct levels of lightning rate are computed 
for display, each with a unique lightning rate symbol. 
Symbols represent the vertical lightning rate in the 
18 mile (30 km) area of lightning activity for the last two 
minutes. Whenever any lightning activity is detected, 
the lightning sensor computer will place a magenta 
lightning alert symbol at the proper bearing and at the 
end of the selected range for five seconds. 
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Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Primus 1000 Integrated Avionics 
System 


The Primus 1000 integrated avionics system is 
designed for mid-sized business jets and regional 
turboprops. Advanced processing technologies and 
the integration of key functions result in increased cap- 
ability, reliability and flexibility while achieving signifi- 
cant reductions in size, weight, power requirements 
and installation costs. 

The Primus 1000 is based on the IC-600 integrated 
avionics computer which combines a display pro- 
cessor, flight director, Cat 2 fail-passive autopilot and 
EICAS processor in a single % ATR box. The Primus 
1000 utilises an ARINC 429 architecture and is com- 
posed of an EFIS electronic display system incorporat- 
ing from two to five 8 x 7 in (203.2 x 177.8 mm) large 
format displays, single or dual flight director and an 
optional single or dual fail-passive autopilot. The other 
components of the system include AZ-840 micro air 
data computer, separate vertical and directional gyros 
or the AH-800 fibre-optic AHRS, Primus II radio system 
and the Primus 650 weather radar system. Standard 
options are Honeywell's TCAS, MLS, lightning sensor 
system, Primus 870 turbulence detection weather 
radar, Primus 700 or Primus 450 weather radar and the 
Laseref Ill inertial reference system. 


Status 

The Primus 1000 was selected for the Lear 45 in 
September 1992 and later for the Citation V Ultra and 
Embraer EMB-145. A Primus 1000 system selected for 
the Sino Swearingen SJ30-2 in April 1996 specified 
dual IC-600 computers, AZ-850 all-digital Micro Air Data 
Computers (MADC), Primus II digital integrated radios 
and Primus 650 weather radar. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


Primus 2000 Advanced Avionics 
System 


The Primus 2000 advanced avionics system is 
designed for twin-turbine aircraft in the business and 
regional airliner markets. Its small size and weight are 
the result of using the most advanced technology in 
components, packaging techniques and systems 
design. The system incorporates surface-mount tech- 
nology, very large-scale integrated circuits, application 
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The Primus 1000 integrated avionics system as it is installed in the Citation V Ultra business aircraft 


specific integrated circuits and high-density multilayer 
circuit boards. The Primus 2000 also offers flexibility 
and maximum growth potential through the use of an 
advanced architecture built around Honeywell’s 
Avionics Standard Communications Bus (ASCB). 

Interconnection between all major systems is 
accomplished by the ASCB, which provides both the 
total data handling capacity and requires a lower wire 
count than the one-way ARINC 429 standard. The 
bidirectional databus has critical level capability that 
eliminates the need for numerous dedicated lines 
between avionics systems. The ASCB architecture 
enhances system level availability, allowing the ASCB 
to be the sole means of interconnect for most avionics 
subsystems. 

The Primus 2000 is composed of an electronic dis- 
play system incorporating from two to six large screen 
8 x 7 in (203 x 177.8 mm) display units and associated 
control panels, an integrated avionics computer con- 
taining electronic display processors, a fault warning 
computer, a_ fail-operational/fail-passive automatic 
flight control system and an optional flight manage- 
ment system, micro air data computers, attitude and 
heading reference system or inertial reference system, 
data acquisition units, Primus II radio and Primus 650 
weather radar systems and the avionics standard com- 
munications bus. Honeywell’s flight management sys- 
tem, Traffic alert and Collision Avoidance System 
(TCAS), Global Positioning System (GPS), Microwave 


The Honeywell Primus 2000 integrated avionics system on the Citation III aircraft 


Landing System (MLS), lightning sensor system, 
Primus 870 turbulence detection radar and laser iner- 
tial reference system are offered as standard options. 


Status 

Certified first on the Dornier (now Fairchild) 328. Also 
now certified on the Cessna Citation X and on the 
Dassault Falcon 900EX. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


RD-450 Horizontal Situation 
Indicator 


The RD-450 Horizontal Situation Indicator (HSI) gives a 
pictorial presentation of aircraft lateral position and 
integrates navigation deviations and compass into one 
instrument. It provides a repeater heading display, 
manually selected heading and course facilities and an 
indication of flight path deviations. 


Specifications 

Dimensions: 103 x 103 x 248 mm 
Weight: 1.6 kg 

Power supply: 26 V AC, 400 Hz, 2 W 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


RD-550 Horizontal Situation 
Indicator 


The RD-550 Horizontal Situation Indicator (HSI) gives a 
pictorial presentation of the aircraft’s lateral position, 
integrating navigation deviations and compass infor- 
mation into one instrument. The indicator provides 
course readout and DME range indications on digital 
displays and has mechanical presentation of vertical 
and course deviations. Remotely signalled or manually 
selected heading and course information can be dis- 
played, together with glide slope deviation. Course and 
distance displays can be orientated for left- or right- 
hand installations. 


Specifications 

Dimensions: 103 x 103 x 230 mm 
Weight: 2.65 kg 

Power supply: 26 V AC, 400 Hz, 13 W 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


RD-650 Horizontal Situation 
Indicator 


The 4 x 5 in (102 x 127 mm) RD-650 has luminous digi- 
tal presentations of course and distance, which may be 
supplied with or without heading reference and course 
control knobs. A choice of remote controls for these 
horizontal situation indicators is available. They can be 
separate for each instrument in a dual-flight deck instal- 
lation or can have a single control that synchronises 
pilot and co-pilot heading reference while still providing 
independent course control. 
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Specifications 

Dimensions: 

(RD-650A) 127 x 102 x 203 mm 
Power supply: 115 V AC, 400 Hz 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems. 


The Honeywell RD-650 horizontal 
situation indicator 
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Air Navigation Multiple Indicator 
for the F-15 


The Air Navigation Multiple Indicator (ANMI) is one of 
two elements of the vertical situation display in the US 
Air Force McDonnell Douglas F-15 Eagle fighter, the 
other being a programmable signal data processor. 
Together they provide the pilot with navigation and 
radar information. The 4in (102 mm) square ANMI 
uses advanced filter and display techniques to produce 
high-context monochromatic symbology readable in 
direct sunlight. 


Status 
The ANMI continues in production. Honeywell has 
delivered more than 1,500 systems. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


Colour Multifunction Display for 
C-17 


Honeywell’s 6 x 6 in (152 x 152 mm) colour multifunc- 
tion display is a high-resolution, shadow-mask CRT dis- 
play developed for the C-17 military air transport. 
Honeywell’s newest family of full-colour, military- 
qualified displays includes a number of advanced tech- 
nologies to provide significant performance advan- 
tages. Superior vibration tolerance, sunlight viewability 
and high-resolution graphics are inherent in the design 
of the display. 

The multifunction display can be used to present pri- 
mary flight and navigation information, colour weather 
radar, digital map information, engine instrumentation 
and tactical display formats. The unit presents stroke, 
raster or hybrid formats in 16 colours. Raster images 
are driven from sensor inputs with an RS-170 or RS-343 
interface. 

Honeywell's multifunction display has been 
designed as a stand-alone ‘smart’ unit. The display con- 
tains a MIL-STD-1750A processor to convert stored 
modes into formats using aircraft parameters received 
over the MIL-STD-1553B bus. An internal vector gener- 
ator is used to draw the formats on the screen. The unit 
also includes an expanded built-in test capability and 
can report failures to the host computer via the 1553B 
bus. 

A separate display processor is not necessary when 
linking the ‘smart’ multifunction display directly to the 
aircraft's mission computer via the 1553B bus. This 
configuration reduces system weight, reduces poten- 
tial interface problems and increases system reliability. 


Specifications 
Dimensions: 203 x 203 x 381 mm 
Weight: 16.8 kg 


Contractor 
Honeywell Inc Defense Avionics Systems. 


NEW ENTRY 


Colour and Monochrome 
Multifunction Display Systems for 
the F-16 


Honeywell’s 4 x 4 in (102 x 102 mm) multifunction dis- 
play system for the F-16 multirole fighter provides the 
pilot with clear, precise displays of navigation, weapons 


aiming and radar information that is easily viewed in all 
ambient lighting conditions. 

The system consists of a programmable display gen- 
erator and two or four multifunction display units. The 
user can choose from monochrome CRT displays or 
colour AMLCDs. 

Honeywell’s colour cockpit system greatly increases 
pilot and co-pilot situational awareness. The high- 
performance colour displays offer improved recog- 
nition of display information, especially in high-density 
display formats common in modern fighter cockpits. 

The multifunction display system, an all-digital sys- 
tem completely compatible with all current F-16 weap- 
ons systems avionics, also includes provision for 
integrating advanced sensors and avionics. The display 
generator also has outputs available to drive video tape 
recorders in monochrome or colour. 

The display generator uses advanced task-sharing 
techniques for high-speed and symbol generation. It is 
a software-based device permitting rapid mode 
changes and the use of several sets of symbology. Data 
from the F-16’s avionics computer and electro-optical 
systems are received via a 1553 databus; radar com- 
munications are received via a dedicated serial bus. 
Upgrades to the display generator will include growth 
to accommodate a real-time moving map. 

The multifunction display units utilise advanced tech- 
niques to overlay symbology onto background video. 
Twenty interactive programmable push-button 
switches located on the bezel provide control of the 
display formats. 

The displays are convection cooled and efficiently 
packaged, allowing them to be used in a variety of cock- 
pit applications. The 4 x 4 in (102 x 102 mm) multifunc- 
tion display systems are proven performers, having 
demonstrated consistent reliabilty and capability in the 
field. 


Status 

Honeywell’s monochrome displays have been in pro- 
duction since 1982 with nearly 4,000 displays 
delivered. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


NEW ENTRY 


Colour Multipurpose Display 
Indicator for F-117A 


Honeywell’s colour multipurpose display indicator is a 
new 5 x 5 in high-brightness colour display which uses 
a taut mask, delta gun CRT. 

Presenting stroke, raster or hybrid video displays, the 
display is normally operated in conjunction with a dis- 
play processor that provides the required stroke deflec- 
tions and video signals. The display processor also 
provides a digital serial interface which can receive dis- 
play bezel switch information, operational mode and 
built-in test status. It can operate in a raster-only mode 
without a display processor, and provides 525- or 875- 
line rasters in colour or monochrome. 

A five-position rotary switch, located on the display 
bezel, controls the operational mode of the display: off, 
night, auto, day and equipment override. The day/ 
night/auto mode controls the video gain function of the 
red-green-blue inputs. In day mode, full contrast and 
brightness control is provided for use in room ambients 
to full-sunlight. The auto mode can also be used in 


daylight operation for automatic adjustment of the con- 
trast and brightness in varying light conditions. The 
night mode is provided to allow more contrast and 
brightness resolution in night situations and is oper- 
ational up to room ambient lighting conditions. The dis- 
play bezel is designed to accept a detachable filter, 
such as neutral density, red or green filter, for night 
operations. 

Selection of the equipment override changes the 
video input from red-green-blue to separate mono- 
chrome video input. This feature allows the display to 
operate in an alternate mode if the display processor 
channel driving the display should fail. 


Status 

In production, the display is ideal for colour presen- 
tation in severe military environments and is used on 
the US Air Force’s F-117A aircraft. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


NEW ENTRY 


Digital Map Display Set for the 
AV-8B and F/A-18 


In July 1985, Honeywell won a contract from McDonnell 
Douglas Corporation to design and develop a digital 
map system for use in the AV-8B Harrier Il and F/A-18 
night attack programmes. Full-scale development 
has been completed on the map display set which 
consists of a digital map computer and a digital mem- 
ory unit. It will provide pilots with a moving map display 
that includes digitised paper maps and Defense Map- 
ping Agency digital terrain information presented in 
colour. 


Status 
In service with the McDonnell Douglas AV-8B and 
F/A-18. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


UPDATED 


Monochrome Multifunction 
Display for SH-60F Helicopter 


Honeywell’s 6% x 8% in (165 x 216 mm) monochrome 
multifunction display, used onboard the US Navy’s 
SH-60F CV-Helo aircraft, presents tactical navigation 
data, situational plots and sensor information. 

The display, which is presently in production, oper- 
ates in three modes: stroke, raster and hybrid. The ras- 
ter mode is used to display sensor information such as 
sonor acoustic plots. Stroke writing may consist of pat- 
terns, symbols and alphanumerics. In the hybrid mode, 
the display presents both raster video and stroke data 
information. The display operates conventionally in the 
raster mode, but switches to the stroke mode during 
the raster’s vertical blanking periods. 

Display interface is via a 16-bit tactical data pro- 
cessor for stroke operation. For raster performance, the 
display accepts either RS-170 or RS-343 formats. 

Honeywell’s mature, field-proven 6% x 8% in (165 x 
216mm) multifunction displays are cost-effective 
solution for airborne requirements designed to meet 
military specifications, including NVG-compatibility. 
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Status 
In production and in service in HH-60, SH-60, SH-Z and 
SH-3 helicopters and EA-6B aircraft. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


NEW ENTRY 


Monochrome Multifunction 
Display 


The Honeywell multifunction display is one of the 
elements in the fully integrated cockpit avionics instal- 
lation designed for the US Army’s helicopter improve- 
ment programme, to upgrade a significant number of 
its scout and reconnaissance helicopters and improve 
their battlefield effectiveness. 

Each aircraft contains two multifunction displays. 
They receive data from two master controller processor 
units, either of which can drive both displays for redun- 
dancy purposes. The symbology is produced by an 
875-line raster scan video writing on a 4:3 aspect-ratio 
screen. The monochrome P43 phosphor and contrast 
enhancement filter, together with the 0.008 in spot size, 
generate a crisp picture with high resolution which is 
easily visible in direct sunlight. Display modes and sen- 
sor inputs are selected via 14 push-button switches on 
the bezel surrounding the screen. 


Specifications 

Dimensions: 180 x 206 x 387 mm 
Weight: 9.2 kg 

Power: 56 W 

Screen size: 162 x 122 mm 
Contrast: 

>11:1 at 2,000 ft-candles 

>4:1 at 10,000 ft-candles 


Status 
In service with the OH-58D and RC-12K. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


UPDATED 


The Honeywell monochrome multifunction display 


Multifunction Display for the 
F-16C/D 


The multifunction display for the F-16C/D comprises 
two 4 in (102 mm) square CRT displays with a digital, 
programmable display generator for each aircraft. The 
two seat F-16Ds that make up about 15 per cent of the 
Fighting Falcon fleet have four displays but still feed 
from the one signal generator. The displays present the 
pilot with navigation, radar and weapon aiming infor- 
mation. They use raster scan techniques to provide 
clear and sharp presentations of sensor information, 
symbol overlays and alphanumerics in all ambient light 
conditions. The displays are capable of providing both 
525-line and 875-line rates. Each display has 24 push- 
button keys arranged around the bezel for interactive 
control and data entry. 

The programmable display generator uses advanced 
task sharing techniques for high-speed operation and 
symbol generation. It is a software-based device with 
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The Honeywell multifunction display for the 
Lockheed F-16C/D fighter 


two processors and 64 k words of core memory, per- 
mitting rapid changes of mode and the use of several 
sets of symbology. Data from the F-16’s fire control 
computer is fed to the system via the MIL-STD-1553 
digital databus while video information comes from its 
electro-optical sensors. 

The system’s digital design permits rapid reprogram- 
ming and this flexibility includes the ability to integrate 
future avionics, including LANTIRN and JTIDS. The dis- 
play system incorporates comprehensive test and diag- 
nostic routines and there are growth provisions for the 
generation of colour symbols and for the MIL- 
STD-1750A instruction set architecture. 


Specifications 

Dimensions: 

(display) 143 x 143 x 308 mm 

(display generator) 159 x 194 x 448 mm 
Weight: 

(display) 5.9 kg 

(display generator) 12.7 kg 

Display colour: phosphor green P43 

Line width: 0.0075 in (0.19 mm) 

Usable screen area: 4 x 4 in (102 x 102 mm) 
Video inputs: 9 total 

Video outputs: 6 total, 2 independent channels, 
3 outputs/channel 


Status 
In service on all F-16C/D aircraft. A variation of this dis- 
play is also being used in the US Navy SH-60F CV-Helo. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


UPDATED 


MultiPurpose Colour Display for 
the F-15C/D MSIP and F-15E 


The MultiPurpose Colour Display (MPCD), developed 
for the US Air Force McDonnell Douglas F-15 fighter as 
part of a continuing Multinational Staged Improvement 
Programme (MSIP) enhancement for the C and D ver- 
sions, is a very high-resolution 5 x 5 in (127 by 127 mm) 
shadow-mask system with stroke, raster, or combined 
stroke/raster writing in any of 16 colours as determined 
by software in the symbol generator. Raster symbology 
is a full-colour representation of a colour sensor output. 
Functions include built-in test for a number of aircraft 
systems, graphic representation of aircraft stores con- 
figuration (replacing the electromechanical armament 
control panel on earlier McDonnell Douglas F-15s), dis- 
play of video from electro-optic sensors and weapons 
and interface for secure tactical information from a 
JTIDS communications system. 

McDonnell Douglas has contracted with Honeywell 
for a second version of the colour display for the F-15E 
programme. The F-15E fleet, which incorporates air-to- 
ground and air-to-air mission capabilities, is equipped 
with three Honeywell MPCDs on each aircraft. Honey- 
well is also under contract for the display processor for 
F-15E aircraft. The equipment not only powers the air- 
craft’s three colour displays, but all the displays on the 
aircraft. 

The display’s delta gun shadow-mask tube uses 


dynamic and static convergence for maximum symbol 
fidelity. A bandpass filter and 17,000 in/s writing speed 
facilitates viewing in high ambient light levels, or even 
direct sunlight. Two CRT versions are available, one 
having 0.008 in phosphor dot spacing said by Honey- 
well to be only two-thirds the dot size and spacing of 
other shadow-mask CRTs designed for airborne 
applications. 

The Honeywell programmable signal data processor 
interfaces with other equipment and sensors, generat- 
ing monochrome and colour symbology for other dis- 
plays. It comprises two elements: a three-channel 
symbol generator and a general purpose processor. 
Self-test circuits monitor all critical signals continuously 
and failures are flagged on a built-in test indicator. 


Specifications 

Dimensions: 172 x 180 x 387 mm 

Weight: 11.8 kg 

Screen size: 127 x 127 mm 

Linewidth: 0.016 in typical 

Video bandwidth: DC 10 MHz 

Television scan resolution: 70 line pairs/in 


Status 

In service with US Air Force McDonnell Douglas 
F-15C/D MSIP and F-15E fighters. A version of this 
display is in the US Air Force Lockheed F-117A. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


UPDATED 


The Honeywell multipurpose CRT for the F-15 
Eagle fighter 


Multipurpose Stroke Display 


In the multipurpose stroke display the 6.5 x 8.5 in (165 
x 216 mm) CRT is driven by a self-contained display 
generator, deleting the requirement for peripheral dis- 
play hardware. The display requires no cooling air. The 
stroke formatting provides clear and crisp symbology in 
high ambient light conditions. A variation of this display, 
characterised by a stroke and raster capability, is now 
being produced for the US Navy’s SH-60F CV-Helo anti- 
submarine warfare helicopter. The CV-Helo display can 
simultaneously provide raster formats for TV, FLIR and 
so on, along with stroke symbology overlay. 


Specifications 

Dimensions: 

(SH-2F) 229 x 279 x 381 mm 

Weight: 

(SH-2F) <12.7 kg 

Power consumption: 70 W nominal 

Display colour: phosphor green P43 

Usable screen area: 6.5 x 8.5 in (165 x 216 mm) 
Symbology rate: 28,320 in/s 

Cooling: none 


Status 
In service in the Sikorsky SH-3, Kaman SH-2F and 
Northrop Grumman EA-6B. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


Remote Frequency Display 


The operational status of each of the five radios carried 
aboard OH-58D helicopters is displayed by means of 
this remote presentation system. It shows, on five lines 
of liquid crystal readout, the radio number, operator in 
control, frequency, whether coded or in plain language 
and two alphanumeric characters for channel 
identification. 

The display receives its information through a serial 
digital interface with either of the two master controller 
processor units, the choice of unit being left to the oper- 
ator. Data for each window remains displayed until 
updated. If the system does not receive an update 
within two seconds, the screen goes blank as a warning 
to the operator. The screen is designed for reflective 
daylight viewing and is back-lit for night operation. 
Characters are painted in white on a black background. 


Specifications 
Dimensions: 146 x 99 x 102 mm 
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Weight: 10.8 kg 

Power: 

3 W normal 

53 W with heater 

Contrast: 

20:1 in direct sunlight 

16:1 when back-lit 

Back-lighting: electroluminescent 


Status 
In production for the OH-58D. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


Smart Multifunction Display 


Honeywell has developed a 6 x 6 in (152 x 152 mm) 
smart multifunction display for use as a primary flight 


Honeywell smart function displays are used in the McDonnell Douglas C-17 


573 


instrument on military aircraft such as the McDonnell 
Douglas C-17. Functions normally provided by a display 
controller are incorporated into the display unit, elim- 
inating the need for a peripheral controller. Format gen- 
eration uses high-level macro commands which may be 
stored as tables and then compiled along with the 
associated aircraft dynamic data to generate the actual 
displays. Multifunction display modes and submodes 
are completely programmable and are stored in a non- 
volatile memory within the display. This system allows 
rapid switching between formats with minimal bus load- 
ing because only format designations and dynamic 
data are sent over the 1553 bus. 

The CRT assembly uses a delta gun, taut shadow- 
mask tube with an aluminised tri-colour phosphor dot 
triad on a black matrix. Convergence is controlled stati- 
cally and dynamically over the entire viewing area. The 
stroke writing rate of this hybrid display is software- 
controlled with a symbol generation speed of over 
35,000 in/s. Synthetically generated raster for back- 
ground and stroke symbology fill is written at a rate of 
180,000 in/s. Display brightness and contrast is auto- 
matically controlled by two bezel-mounted light sensors 
and a remote light sensor. 


Specifications 

Dimensions: 203 x 203 x 381 mm (max) 
Weight: 16.3 kg 

Screen size: 152 x 152 mm 

Line width: 20 mils (max); 14 mils nominal; 

11 mils min 

Operating modes: stroke, hybrid (stroke/raster) 
Digital interface: MIL-STD-1553B 

Raster type: RS-170 (525 lines) 


Status 
In service with the McDonnell Douglas C-17. 


Contractor 
Honeywell Inc Defense Avionics Systems. 


UPDATED 


MIAMI Ice Detection System 


The Microwave Ice Accretion Measurement Instrument 
(MIAMI) permits the accurate measurement of ice 
accumulating in critical areas of the aircraft. 

As an ice warning system, the MIAMI alerts the pilot 
to the earliest initiation of ice growth. As little as 
0.076 mm of ice can be detected, illuminating a warn- 
ing light on the annunciator panel. Then the prepro- 
grammed microprocessor takes over and both 
computes icing rate in in/min and indicates in the cock- 
pit digital display the ice thickness. 

If required, the system can be used to activate or 
deactivate the de-icer equipment on aircraft and missile 
systems and works equally well with all types of de-icing 
or anti-icing equipment. 

The system transducer element consists of a reso- 
nant surface waveguide. The resonant frequency of this 
varies according to the amount of ice accreted and so a 


relationship between ice thickness and frequency shift 
can be established. It is said that this type of transducer 
has the advantage of not requiring an external and fran- 
gible probe and the transducer may be profiled to 
conform to the contour of the mounting surface. 

The transducer can be mounted anywhere on the air- 
craft, including rotors or wings, and the system can be 
protected against sand or rain erosion. The system is 
microprocessor-controlled and a single microproces- 
sor unit can control any number of transducers. 


Status 
In production. Installed on the Cessna T303 Crusader. 


Contractor 
Ideal Research & Development Corporation. 


UPDATED 


The MIAMI ice detection system is installed under 
a non-conductive de-icer boot on leading edges of 
the wings and tailplane of the Cessna T303 
Crusader 


AN/AVA-1 Electronic Attitude 
Display for the A-6 


The AN/AVA-1 attitude indicator is of historical signifi- 
cance in being the very first aircrew display to use a 
CRT for flight information. As the pilot’s primary flight 
instrument on the US Navy Northrop Grumman A-6, it 
provides attitude, navigation and weapon delivery 
information and terrain clearance commands. 


Status 
In service in the Northrop Grumman A-6, with 850 units 
produced. 


Contractor 
Kaiser Electronics. 


AN/AVA-12 Attitude Display for 
the F-14 


The AN/AVA-12 is the primary attitude and director dis- 
play for the US Navy Northrop Grumman F-14 Tomcat. 


An unusual feature is that the vertical situation display 
CRT, although electrically independent of the head-up 
display, is mechanically integrated with the latter in a 
common box. The vertical display, or attitude director, 
uses a high-brightness CRT to produce 525-line raster 
television and stroke writing for the retrace. Another 
unusual feature is that there is no separate combiner 
glass for the head-up display, the inside face of the 
windscreen acting as the combiner element. 


Status 
In service in the Northrop Grumman F-14. 


Contractor 
Kaiser Electronics. 


UPDATED 


Display Suite for the F-14D Update 


In 1985 Kaiser was awarded the contract for the entire 
display suite for the US Navy’s F-14D update 


programme. The multifunction panel display specified 
by the Navy was Kaiser’s Multipurpose Display 
Repeater Indicator (MDRI) already present in the 
Navy’s inventory for the AV-8B and F-16 aircraft. 

In addition to the MDRI, the display suite consists of 
an advanced Display Processor (DP) and a wide-angle, 
low-profile HUD. The F-14D complement of equipment 
includes one HUD, two DPs and three MDRIs. 

The F-14D head-up display features an advanced, 
extremely compact optics design that provides a 30° 
total field-of-view and dual flat holographic combiners 
for increased brightness, better see-through vision and 
raster and cursive capability. 

The Display Processor (DP) uses custom gate arrays 
and a single-card MIL-STD-1750A processor. It can sim- 
ultaneously drive up to six cockpit displays, including 
HUDs, multifunction displays, helmet displays and a 
videotape recorder, all under Mission Computer (MC) 
control through the primary interface, a dual MIL- 
STD-1553B bus. The generated functions include 
alphanumerics, geometric shapes, over 160 prestored 
formats and new formats definable over the bus. These 
can be mixed with 525 or 875-line raster video selected 
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from eight possible inputs. In addition, any of the three 
selected raster formats may be augmented by stroke 
symbology written in retrace. Stroke only presentations 
can be in red, yellow and green on display devices utilis- 
ing the Kaiser Kroma liquid crystal shutter technology. 
Four processors handle the input/output and display 
functions of the DP. Two MIL-STD-1750A CPUs provide 
system function and display function processing, while 
a Motorola 658000 microprocessor provides the pri- 
mary interface with the MC and an Intel 8031 micropro- 
cessor provides input/output functions for nine RS-422 
serial channels. The software, coded in CMS-2 high- 
order language, is contained in EEPROMs that are 
reprogrammable in the aircraft through the IEEE-488 
maintenance bus or MIL-STD-1553B bus. 


Specifications (DP) 

Dimensions: 498.3 x 190.5 x 193.5 mm 

Weight: 20.38 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 195 W 
Inputs: 8 video, 8 analogue, 52 discrete 

Outputs: 

(raster) 6 display ports, 1 VTR port, 525/875-line rates, 
1:1 or 4:3 aspect ratio 

(stroke) 6 independent sets 

(hybrid) raster graphics/stroke/video to any display 
Interface: dual MIL-STD-1553B 

Reliability: 1,700 h MTBF 


Status 
Production deliveries for the F-14D began in 1989. 


Contractor 
Kaiser Electronics. 


Display System for the F-15E 


Kaiser is building the head-up/head-down displays 
for the two-seater McDonnell Douglas F-15E. Each 
aircraft has two 6 x 6 in (152 x 152 mm) CRT head- 
down Multifunction Displays (MFDs) in each cockpit 
and one holographic, wide field of view Head-Up Dis- 
play (HUD). 

By presenting both high-resolution, high-contrast 
video and fine line, fast writing stroke symbology, the 
MED has the capability to fulfil a wide variety of require- 
ments and is compatible with almost any system con- 
figuration. High-resolution video from EO sensors, 
radar and missiles in either 525 or 875-line rates is fully 
readable in the high ambient light of the tactical cock- 
pit. Pure stroke modes provide the high information 
content necessary for such displays as tactical situation 
displays and JTIDS. The hybrid stroke during retrace 
mode allows high-resolution stroke symbology to be 
placed on top of raster displays. 

The MFD has nine plug-in subassemblies, all replace- 
able without harmonisation. It is fully equipped with 
continuous and initiated BIT. Software cueing on the 
display surface provides in-flight programmability 
through bezel-mounted push-buttons. 

The HUD employs both raster scan and stroke writ- 
ten symbology to accommodate the FLIR imagery from 
the Lockheed Martin LANTIRN system and the Hughes 
AN/APG-70 radar. The Kaiser wide field of view 
head-up display employs a holographic single com- 
biner glass, permitting a smaller and lighter support 
structure with less obscuration of forward view. 

The holograms for this HUD are made by an associ- 
ate company, Kaiser Optical Systems Inc, of Ann Arbor, 
Michigan. With proprietary software developments this 
company has established a _ special hologram 
development and production facility. 


Specifications 

MFD 

Dimensions: 345.9 x 190.5 x 196.8 mm 

Weight: 10.42 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 180 W 
Display: 152 x 152 mm 

Resolution: 100 line pairs/in 

Reliability: 3,000 h MTBF 


Status 
In production for the McDonnell Douglas F-15E. 


Contractor 
Kaiser Electronics. 


UPDATED 
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Za 


The Kaiser Electronics display suite for the Grumman F-14D front (left) and rear (right) cockpits seen here 


in mock-up form 


Integrated Cockpit Display for the 
F/A-18C/D 


The integrated cockpit display in the F/A-18C/D 
includes the Multifunction Display Indicator (MDI) and 
Multipurpose Display Repeater Indicator (MDRI). 

The F/A-18C/D 5 x 5in (127 x 127mm) NVG- 
compatible colour MDI and symbol generator includes 
an integral display processor. The processor consists 
of three Motorola 68020 microprocessors that handle 
input/output via a MIL-STD-1553 bus and provide dis- 
play functions to the mission computer. The display 
functions include a variety of alphanumeric symbols, 
geometric shapes and large format macros such as a 
compass rose or pitch ladder. Three fully independent 
symbol generators are included, allowing the MDI to 
drive four additional displays with stroke or video 
symbology, or both. 

The MDI suports a variety of formats, including 525- 
line raster in either 1:1 or 4:3 aspect ratio, 675-line 
square format, arc scan and wedge for display of high- 
resolution ground mapping radar and 875- or 1,224-line 
formats for sensor video. The display generators can 
handle three independent simultaneous video outputs 
and can overlay stroke-in-retrace on all of them. 

Kroma liquid crystal shutter technology is incorpor- 
ated into these displays, allowing stroke symbols to be 
presented in either red, yellow or green. The use of col- 
our improves pilot situation awareness by providing 
quick differentiation between friend, enemy and 
unknown in a cluttered tactical situation without sacri- 
ficing resolution and brightness. Colour signals are 
available externally so that each MDI can drive similar 
remote colour displays, as in the F/A-18 night attack 
aircraft. 

Originally designed for the night attack version of the 
F/A-18, the 5 x 5 in (127 x 127 mm) MDRI raster/stroke 
display provides night vision-compatible Kroma colour 
stroke and monochrome raster displays in a wide 
variety of formats. 

While air-to-air displays are presented in colour 
stroke, with red, green and yellow symbology available, 
air-to-ground views are matched to the AN/APG-65 
radar by means of special arc-scan, DBS patch and 
rotating raster forms which preserve in the display the 
inherently high-resolution available from that radar. 
Sensor video, such as FLIR, can also be accommo- 
dated with normal rasters in 25, 675 or 875-line format, 
in either 1:1 or 4:3 aspect ratios. All of these rasters may 
be augmented by sharp, clear, fine line stroke 
symbology written in retrace. 

Dependent on an external symbol generator for ras- 
ter sweeps and stroke symbols, the resultant small size 
and ’cathedral’ top allow installation high in the instru- 
ment panel either on the left or right sides or, as in the 
case of the F/A-18, on both sides. Push-buttons around 
the display surface are software cued to provide 
in-flight programming. 


Specifications 
Dimensions: 
(MDI) 658.4 x 170.2 x 179.1 mm 


(MDRI) 397 x 170.2 x 179.1 mm 

Weight: 

(MDI) 18 kg 

(MDRI) 9.7 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
Display: 127 x 127 mm 

Resolution: 120 lines/in 

Reliability: 

(MDI) 1,500 h MTBF 

(MDRI) 2,600 h MTBF 


Status 

In production for the US Navy and US Marines 
McDonnell Douglas F/A-18 Hornet and for the Hornets 
operated by Australia, Canada and Spain. 


Contractor 
Kaiser Electronics. 


MultiPurpose Colour Display for 
the F/A-18E/F 


The MultiPurpose Colour Display (MPCD) is a smart full 
colour LCD with a 6.25 x 6.25 in (158.7 x 158.7 mm) 
quad RGGB colour pixel resolution. Incorporating high 
brightness, the MPCD provides full-colour map video or 
high-resolution monochrome sensor video overlaid 
with full-colour graphics symbology. Colour improves 
pilot situational awareness by providing improved con- 
trast ratio and improved resolution in full sunlight, 
enhancing the pilot/aircraft interface and reducing pilot 
workload. 

A variety of video formats, including 525-line mono or 
GRB rasters in either 1:1 or 4:3 aspect ratios, 675-line 
square format for display of high-resolution ground 
mapping radar and 875 or 1,224-line formats for sensor 
video, is standard. 

The MPCD architecture includes two fully indepen- 
dent processors which drive the MPCD as well as the 
Up-Front Control Display (UFCD), a separate mono- 
chrome 3.9 x 4.9 in (99.1 x 124.5 mm) LCD with an 
infra-red touchscreen for pilot interactive control. Each 
display processor can provide formats using external 
video, internally generated graphics symbology or 
both, and comprises an 80960 microprocessor, high- 
performance graphics generator ASICs and _ high- 
speed video digitising and formatting. Primary graphics 
and control instructions are received via a MIL- 
STD-1553 bus from the aircraft mission computer. 
Dual-display generators allow any two independent 
video inputs, overlaid with internally generated 
symbology, to be displayed on the MPCD and UFCD. 

Display functions include an extensive library of 
alphanumeric symbols, geometric shapes and large 
format macros such as a compass rose or pitch ladder. 
Priority information is colour-coded into symbology, 
alerts, messages and push-button labels. 

A third 80960 processor, embodied in a standard 
HAC-32 MCM, provides UFCD touchscreen processing 
and communication, navigation and identification for- 
mat processing. The HAC-32 processor has significant 


reserve throughput and memory to accommodate 


expanded future general purpose processing 
functions. 
Specifications 


Dimensions: 196.8 x 196.8 x 424.2 mm 
Weight: 11.79 kg 
Power supply: 115 V AC, 400 Hz, 3 phase, 246 W 
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Display: 158.7 x 158.7 mm 

Resolution: 82 pixels/in 

Viewing angle: 

(horizontal) +20° 

(vertical) +35 to -5° 

Interface: MIL-STD-1553B, discrete, video out 
Reliability: 3,000 h MTBF 
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Status 
Under development for the McDonnell Douglas 
F/A-18E/F. 
Contractor 


Kaiser Electronics. 


31400 Pneumatic Altimeter 


The Kollsman 31400 pneumatic altimeter is a 2 in ATI 
indicator designed to meet the requirements of TSO 
C10b. The altimeter is used as a standby indicator for 
aircraft equipped with EFIS. The indicator measures 
and displays accurate pressure altitude. A single point- 
er affixed to a handstaff makes one revolution per 
1,000 ft and is read against a dial graduated in 20 ft 
increments. The handstaff simultaneously drives a 
counter-drum in synchronism with the pointer. 

The instrument provides a digital display with a baro 
correction range of 28.1 to 31 in mercury or 950 to 
1,050 millibars. Operating range of the instrument is 
-—1,000 to +50,000 ft. The indicator receives inputs of 
static pressure. It is integrally lit with 5 V white or blue 
white lighting. 


Status 
The indicator is in production and is used in a number 
of aircraft including the de Havilland Dash 8. 


Contractor 
Kollsman Inc. 


NEW ENTRY 


44929 Digital Pressure Altimeter 


The Kollsman 44929 is a 3 in ATI altimeter meeting the 
requirements of TSO C10b and TSO C88a. This digital 
altimeter senses atmospheric pressure changes, dis- 
plays altitude with high accuracy, and generates an alti- 
tude reporting signal. The altimeter is designed 
specifically for aircraft that do not require static 
pressure source correction. 

The instrument is driven solely by atmospheric press- 
ure acting on dual aneriod diaphragms. No electrical 
power is required to operate the pneumatic mecha- 
nism. The encoding feature of the altimeter is provided 
by means of an optical encoder which uses light emit- 
ting diode light sources and photo transistor detectors. 
A code disc is driven by the main shaft of the altimeter 
mechanism and rotates between the light sources and 
photo detector array to provide the encoded 
information to the transponder. 

Operating range of the instrument is -1,000 to 
+50,000 ft. 


Status 
In production and used on many types of subsonic 
aircraft. 


Contractor 
Kollsman Inc. 


NEW ENTRY 


46650 Fuel Flow/Fuel Used 
Indicator 


The 46650 fuel flow/fuel used indicator family was 
designed to replace older electromechanical indicators 
directly. It features a single microcontroller, four printed 
circuit boards, a DC torque converter which drives the 
pointer and an LED digital display. With a quoted MTBF 
of over 20,000 hours, the unit is highly reliable. In 
addition, the circuit boards and major components are 
easy to assemble, permitting quick repairs. 

A pointer, which swings in a 220° arc below the LED 
display, indicates the total fuel flow. The LED shows the 
fuel used. The indicator can be used either with old fuel 
flow transducers or the new motorless transducers. 

The 5 volt aircraft instrument lighting system controls 
the bezel lighting. Based on bezel lighting values, the 
microprocessor controls the intensity of the digital dis- 
play. Input power is 115 V AC, 400 Hz. In the event of 


The PN 46650 fuel flow/fuel used indicator 


power failure, a non-volatile memory saves the fuel 
used readings for a minimum of 30 days. A self-test 
feature verifies indicator integrity. 


Status 

The fuel flow/fuel used indicator is used on Boeing 727 
and 737 aircraft and the McDonnell Douglas DC-8 and 
DC-9. 


Contractor 
Kollsman Inc. 


UPDATED 


47174-( ) Resolution Advisory/ 
Vertical Speed Indicator 


The 47174 ) Resolution Advisory/Vertical Speed Indi- 
cator (RA/VSI) was designed to meet wide applications 
for Traffic alert and Collision Avoidance Systems 
(TCAS) installations. It is fully compliant with the TCAS 
guidelines set out in ARINC 735 and will interface with 
all TCAS equipment. 

Asingle resolution advisory arc is composed of 52 bi- 
colour surface-mounted LEDs. These LEDs are indi- 
vidually addressed by an embedded microcontroller 
and provide a high-resolution and flexible RA display. 

The modular design of the instrument satisfies all VSI 
interfaces. These VSI inputs include an internal pneu- 
matic sensor, ARINC 429, ARINC 565, ARINC 575 and 
Manchester code. Options are available to accommo- 
date specific VSI interfaces and 28 V DC aircraft power. 
This flexibility allows an operator to utilise a single indi- 
cator that will be universal throughout the whole fleet. 


Specifications 
Power supply: 115 V AC, 400 Hz or 28 V DC 


The Kollsman resolution advisory/vertical speed 
indicator 


Status 
AMR Eagle has selected the Kollsman RA/VSI for its 
fleet of Saab 340 aircraft. 


Contractor 
Kollsman Inc. 


UPDATED 


48660-( ) EGT Indicator 


The 48660-() solid-state Exhaust Gas Temperature 
(EGT) indicator has been designed as a direct replace- 
ment for older electromechanical indicators. The instal- 
lation requires no panel or harness modifications. The 
EGT indicator interfaces with the existing aircraft chro- 
mel/alumel Type K thermocouple harness. A single 
microcontroller processes the thermocouple signal 
and executes all commands within the indicator. Out- 
put for an Airborne Integrated Data System (AIDS) is a 
standard feature with each indicator. 

In the normal operating mode, the EGT indicator dis- 
plays temperature on both the dial and the three-digit 
LED display. When sensed temperature drives the 
pointer into the yellow or caution zone, an amber warn- 
ing light illuminates to warn of an impending over 
temperature condition. If the maximum allowable tem- 
perature is exceeded, the indicator stores the greatest 
over temperature value. The blue recall push-button is 
then illuminated. The duration of the over temperature 
event is calculated and stored. 

The stored information is retrieved by depressing the 
recall push-button, and the over temperature value and 
duration are shown on the LED display. When the air- 
craft over-limit reset switch is activated the blue recall 
push-button is extinguished. Non-volatile memory, pro- 
vided through an EEPROM, does not require an internal 
or external battery when aircraft power is off. 


Status 
Selected for the Federal 
DC-10-30 fleet. 


Express DC-10-10 and 


Contractor 
Kollsman Inc. 


UPDATED 


Auto-Schedule Pressurisation 
System 


The Kollsman Auto-schedule Pressurisation System 
(KAPS) is a low-cost digital cabin pressurisation system 
designed for use on business and commuter aircraft. 
KAPS provides accurate cabin altitude control using 
algorithms which minimise cabin rates and optimise 
cabin altitude at the highest practical Delta P. The 
KAPS comprises a digital controller, primary outflow 
valve, secondary valve and manual control valve. 

The digital controller commands the outflow valve 
electronically using landing field barometric corrected 
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altitude, cabin altitude and rate parameters to calculate 
the valve set point. lsobaric and auto-schedule 
configurations are available. 

Essentially a fly-by-wire system, KAPS eliminates 
cumbersome plumbing, simplifies maintenance and 
improves system reliability. The KAPS outflow valves 
are made from aluminium for reduced weight and 
incorporate a self-contained low-flow vacuum ejector 
and redundant maximum altitude and Delta P pilot 
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valves. The outflow valves are inherently self-regulating 
and will maintain cabin altitude safely in the event of 
power loss. The outflow valve design is resistant to 
foreign matter contamination. The rapid pneumatic 
response time of the valves minimises pressure bumps 
at take-off. 

KAPS incorporates several built-in avionics test and 
diagnostic features to aid in troubleshooting and 
system maintenance. 


Status 
Currently in service on the Cessna 525 and used on 
Falcon 20 retrofits. 


Contractor 
Kollsman Inc. 


UPDATED 


C-17 Mission Computer/Display 
Unit 


The C-17 computer/display unit, in conjunction with the 
C-17 multifunction control panel (see next item) and 
other keyboard units, acts as the single point of control 
for all primary navigation system modes and sensors to 
control sensors, display sensor and mission computer 
data and for input/output control of the mission compu- 
ter. Display data is available in either 5 x 7 in (127 x 
177.8 mm) or 7 x 9 in (177.8 x 228.6 mm) alpha and 
numeric forms. 


Specifications 

Dimensions: 122 x 146 x 238 mm 
Weight: 4.32 kg 

Power supply: 115 V AC, 400 Hz, 84 W 
Reliability: >10,000 h MTBF 


Status 
In production for the C-17 aircraft. 


Contractor 
Litton Guidance & Control Systems. 


C-17 Multifunction Control Panel 


The C-17 multifunction control panel serves as the con- 
trol for data displayed on the multifunction displays and 
the HUDs. It is used to command the operating modes 
and display formats, as well as for range selection. It 
also controls and displays the altitude set function. 


Specifications 

Dimensions: 160 x 146 x 194 mm 
Weight: 3.98 kg 

Power supply: 115 V AC, 400 Hz, 35.8 W 
Reliability: >10,000 h MTBF 


Status 
In production for the C-17 aircraft. 


Contractor 
Litton Guidance & Control Systems. 


MIN SET. 
SAL 


The multifunction control panel for the C-17 1995 


EA-6B Digital Display Group 


The EA-6B digital display group is a derivative of the 
AN/ASN-123 tactical navigation set developed for 
ASW. It is employed on the EA-6B aircraft to display 
electronic warfare situation data and is the primary 
method of EW system control and operation. 


The system comprises one Display Processor (DP), 
two Digital Display Indicators (DDIs), two Digital Display 
Indicator Control (DDIC) units and an Interface Compu- 
ter Unit (ICU). The additional capability to drive these 
displays and development of a full-colour capability 
have been completed recently. 

The DP interfaces with the aircraft master computer 
via a MIL-STD-1553 interface. It also interfaces with all 
the other components of the digital display group and 
master control panels via discrete lines. 

The DDI provides the high-resolution, high-contrast 
display capability of the EA-6B avionics suite. When 
used in its three modes of stroke, raster and hybrid, it 
can display tactical navigation, situation plots and sen- 
sor image data. The modes and command data are 
generated by the DP, while data entry and display 
control are accomplished through the DDIC. 

The ICU is a general purpose computer used to pro- 
cess the signals used for the EA-6B aircraft weapon 
system. The design provides for all of the interfaces 
incorporated in the existing EA-6B ICAP Il and 
ADVCAP ICU hardware, in addition to providing for 
the new subsystems of the Avionics Improvement 
Programme. 


Status 
In production for the EA-6B. 


Contractor 
Litton Guidance & Control Systems. 


Model 1040C Doppler Indicator 


The Model 1040C Doppler indicator is a pilot operated 
control display unit that provides functional control of 
the Litton AN/APN-217 and digitally displays the 
Doppler-provided readout of aircraft groundspeed and 
drift angle. 

Major control functions of the system include Dop- 
pler On/Off and Land/Sea modes. Test capabilities 
include the ability to execute and report the result of the 
Doppler BIT and Doppler self-test velocity. Doppler BIT 
failures are reported by the malfunction light, while self- 
test velocity results are indicated on the digital display. 
Other Doppler indications are memory condition, indi- 
cated by a panel light, and invalid data, by dashes on 
the display. The Model 1040C also performs its own 
BIT which blanks the display in the event of a failure. 


Specifications 

Dimensions: 125 x 146 x 75 mm 
Weight: 2.2 kg 

Power supply: 115-V AC, 400 Hz 
28 V DC 


Status 
In production. 


Contractor 
Litton Guidance & Control Systems. 


The Model 1040C Doppler indicator shows 


groundspeed (left) and drift angle (right) 1995 


Model 1046 Multipurpose 
Indicator 


The Model 1046 multipurpose indicator is a solid-state 
instrument which is compatible with third-generation 
night vision goggles. It uses six digital displays and two 
graphic displays to provide the pilot with steering and 
hover information, making it an ideal instrument for 
rotary-wing as well as fixed-wing applications. 

In the navigation mode the indicator provides a fly-to 
graphic display as well as command heading and range 
to checkpoint, groundspeed and estimated time 
en route. In the hover mode the graphic displays show 
heading, drift and vertical velocities. Both modes 
include a system status display. 


Specifications 

Dimensions: 205 x 83 x 83 mm 

Weight: 1 kg 

Input signal: ARINC 419 compatible 32-bit data 


Status 
Installed in the US Marine Corps OV-10 and US Navy 
UH-1N and CH-46 aircraft. 


Contractor 
Litton Guidance & Control Systems. 


Smart Display Unit 


The Smart Display Unit (SDU) combines the functions 
of a powerful mission computer, a versatile colour 
graphics processor and a colour display and control 
panel in a single lightweight package. The SDU 
includes a high-resolution 4 x 4 in (101.6 x 101.6 mm) 
viewable area, active matrix liquid crystal display with 
integral controller and back-lighting. A 32-bit CPU with 
8 Mbytes of memory provides the SDU with the compu- 
tational power for solving complex tasks in real time. 

The SDU is suited for applications such as avionics 
management, navigation, ECM, tactical datalink, fire 
control and stores/weapons management, GPS navi- 
gation and control, internal digital map and communi- 
cations control. 

The display unit contains a full alphanumeric key- 
board, function keys, trackerball and colour active 
matrix LCD which can be used to superimpose targeting 
symbology over a FLIR/TV video image or display 
graphics of system status for the operator. With snap- 
shot of video datalink module installed, the operator can 
freeze the screen and transfer the whole or a portion of 
the image to another similarly equipped platform via 
standard VHF/UHF radios and crypto equipment. 
Multiple images can be stored for later transmission. 

The SDU also provides an independent external dis- 
play output and inputs for a standard keyboard and 
trackball which allows it to function as a powerful tacti- 
cal workstation processor. Full video windowing is pro- 
vided on the 800 by 600 external display output, which 
means two video sources can be displayed simul- 
taneously along with a full-colour digital map with 
tactical symbology. 


Specifications 

Dimensions: 146 x 171.5 x 180.3 mm 

Weight: <3.63 kg 

Power supply: 28 V DC, <40 W 

Temperature range: —40 to +55°C 

Environmental: MIL-E-5400 Class 1A 

Display: 101.6 x 101.6 mm, 512 x 512 pixels 
Interfaces: MIL-STD-1553B, RS-232, RS-422, RS-170A 
video, discretes 


Status 
Prototype units have been built and demonstrated. 


Contractor 
Litton Guidance & Control Systems. 


Bearing/Distance Horizontal 
Situation Indicators 


The BDHSI-421 was designed to display heading, VOR, 
ILS, ADF, DME, Tacan or long-range navigation infor- 
mation. Several variations are available that can be con- 
figured to the operator’s requirements. This indicator is 
a 4 ATI form factor. 

The BDHSI-423 was designed as a successor to the 
BDHSI-421, displaying heading, VOR, ILS, ADF, DME, 
Tacan or long-range navigation information, but with 
the capability of a second bearing pointer. The unit is 
compatible with any medium- or high-performance 
fixed-wing aircraft or helicopter. 


Status 

The BDHSI-421 is no longer in production. A variant of 

this indicator is fitted to Royal Air Force Tucano aircraft. 
The BDHSI-423 is currently fitted on the Agusta A 

109 and Eurocopter BK-117 helicopters. 


Contractor 
Litton Special Devices. 


UPDATED 


CN-998B/ASN-43A Military 
Directional Gyro 


The CN-998B is manufactured to the MIL-G-45279(EL) 
specification. The gyro will operate in a magnetic or 
free gyro mode and is fitted with latitude compensation. 


Status 
Currently fitted in the UH-60 helicopter under manufac- 
ture in South Korea. 


Contractor 
Litton Special Devices. 


UPDATED 


DCU-201 Digital Converter Unit 


The Model DCU-201 is designed to provide an interface 
between digital and analogue systems, and is capable 
of Ato A, Ato D, Dto Dor Dto Aconversions. This unit 
is architectured for maximum flexibility with four inde- 
pendent I/O cards and dual-redundant power supplies 
and is enclosed in a 127 x 127 x 279 mm unit. Some 
currently available input/outputs include ARINC 407 
synchro to ARINC 429, ARINC 429 to ARINC synchro, 
AC and DC sin/cos to ARINC 429, ARINC 568 distance 
to ARINC 429 and Collins CSDB RS-422 to ARINC 429. 
This unit is TSO’d and is applicable to any rotary- or 
fixed-wing application. 


Contractor 
Litton Special Devices. 


UPDATED 


Digital Bearing/Distance/Heading 
Indicator 


The BDI-300A, a dual-switched RMI with dual-digital 
DME display is designed to interface directly with new- 
generation avionics transmitting ARINC 429 data. The 
indicator is a3 x 4 in (76.2 x 102.6 mm) ATI form factor. 

The BDI-302A, a dual-switched RMI with dual-digital 
DME display, is designed to interface directly with new- 
generation avionics, transmitting ARINC 429 or Collins 
CSDB, RS-422 format. The indicator is a3 x 4 in (76.2 x 
102.6 mm) form factor. 

The indicator is compatible with any _high- 
performance fixed-wing aircraft or helicopter. 


Specifications 

Dimensions: 

(BDI-300A) 106.7 x 86.4 x 190.5 mm 
(BDI-302A) 106.7 x 86.4 x 177.8 mm 
Weight: 

(BDI-300A) 0.27 kg 

(BDI-302A) 1.4 kg 

Temperature range: 

(BDI-300A) -15 to +55°C 

(BDI-302A) -15 to +70°C 
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The BDI-302 digital bearing/distance/heading 
indicator 1995 


Altitude: up to 15,000 ft 
TSO: C-6a, C-66b 


Status 
The BDI-300A is currently fitted to the Gulfstream IV 
and Canadair Challenger aircraft. 

The BDI-302A is fitted on the Dassault Falcon 2000 
and the Raytheon Hawker 1000 aircraft. 


Contractor 
Litton Special Devices. 


UPDATED 


Digital Radio Magnetic Indicators 


The RMI-3038a is a 3 in (76.2 mm) form factor indicator 
which displays magnetic heading from either of two 
ARINC 429 sources or from a flux valve. Annunciators 
are provided to identify the source of the heading infor- 
mation. When in the normal mode, ARINC 429 heading 
is displayed from the primary heading source. On loss 
of valid primary heading, the indicator automatically 
reverts to the alternative ARINC 429 input. If this source 
also becomes invalid, the indicator automatically 
reverts to the standby heading mode, receiving head- 
ing information from the flux valve. A mode switch is 
provided to manually select the desired heading 
source. In addition to the heading display, two bearing 
pointers are provided. Each pointer is switchable 
between its respective ARINC 429 ADF or VOR source. 

Although designed for the Gulfstream V, the 
RMI-303A is compatible with any high-performance 
aircraft. 

The RMI-321 is a dual-switched pointer Radio Mag- 
netic Indicator (RMI) in a 3in (76.2 mm) form factor. 
The unit is designed to interface with the later gener- 
ation avionics transmitting signals in ARINC 429, 
Collins CSDB, sin/cos or ARINC synchro formats for 
ADF, VOR or heading information. 


Specifications 

(RMI-321) 

Weight: 1.41 kg (max) 

Power supply: 27.5 V DC, 0.65 A (max) 
Accuracy: 

+1° (card) 

+2° (pointer) 

Temperature range: -15 to +70°C 


The RMI-321 is fitted in the Falcon 50, Learjet 60 
and Yak-142 1995 
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Altitude: —1,000 to 15,000 ft 
Environmental: DO-160C 


Status 
Currently fitted in the Dassault Falcon 50, Learjet 60 
and Yak-142. 


Contractor 
Litton Special Devices. 


UPDATED 


DG-9100 Slaved Directional Gyro 
System 


The DG-9100 is designed to provide a magnetic slaved 
directional gyro output of three wire ARINC 407 infor- 
mation for RMls, BDIs, BDHSIs and remote sensors 
requiring heading information. 

This system will operate in a DG only mode and has 
an exclusive automatic emergency mode that will con- 
tinue to provide heading information in the event of a 
gyro failure. The system is compatible with all rotary- 
and fixed-wing aircraft. 


Specifications 

Weight: 

(remote gyro) 1.91 kg 

(slaving panel) 0.1 kg 

(magnetic flux detector) 0.14 kg 
Power supply: 28 V DC, 1.5 A (max) 
Accuracy: +1.5° 

Temperature range: —55 to +70°C 
Altitude: —1,000 to 50,000 ft 


Status 
Currently fitted in the Agusta A 109 helicopter. 


Contractor 
Litton Special Devices. 


UPDATED 


Horizontal Situation Indicators 


The HSI-315 is a 3 in (76.2 mm) form factor indicator 
displaying heading from either ARINC 429 or ARINC 
synchro input, ADF bearing from a DC sin/cos source 
and a manually selected course pointer. The unit 
contains a built-in VOR/Loc converter. 

The unit is compatible with any high-performance 
aircraft. 

The HSI-415 is a 3 in (76.2 mm) form factor indicator 
capable of functioning as an HSI or switchable to per- 
form as an RMI. In the HSI mode, the unit displays air- 
craft heading, bearing from either ARINC synchro or 
DC sine/cos source, manually selected course, VOR/ 
Loc deviation, VOR to/from indication and glide slope 
deviation. In the RMI mode, the course pointer is con- 
tinuously motorised to a position that will centre the 
VOR deviation bar and indicate to the station. With the 
simultaneous display of ADF bearing, the HSI-415 
provides all the functions of an RMI. 

The unit is compatible with any high-performance 
fixed-wing aircraft or helicopter. 

The HSI-8131 was designed as a 3 ATI form factor 
instrument compatible with most ARINC analogue 
directional gyros. It is applicable to all rotary- and fixed- 
wing aircraft. 


Specifications 

(HSI-415) 

Dimensions: 3 ATI form factor 
Weight: 1.59 kg (max) 

Power supply: 27.5 V DC, 1.5 A (max) 
Temperature range: -30 to +70°C 
Altitude: —1,000 to 55,000 ft 
Environmental: DO-160B 


Status 
The HSI-315 is currently fitted on the Citation X, Citation 
V Ultra and Citation I] Bravo aircraft. 

The HSI-415 is currently fitted on the Learjet 31A, 
Sikorsky S-76 and Agusta A 109. 

The HSI-8131 is no longer in production. 


Contractor 
Litton Special Devices. 
UPDATED 
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Liquid Crystal Display Indicators 


Litton solid-state Liquid Crystal Display (LCD) indi- 
cators employ advanced microprocessor circuitry 
with liquid crystal technology. Interface can be 
accomplished with analogue and digital signals from 
inputs of thermocouples, strain gauges, poten- 
tiometers and LVDTs. The indicators can be adapted 
for direct replacement of electromechanical indicators. 

The LCDs function over a wide temperature range 
and work well under harsh environmental conditions. 
They can be grouped together in one display or 
installed as separate indicators and can be supplied in 
round scale formats or vertical bar graphs in various 
sizes. Digital augmentation is available to provide grea- 
ter accuracy when required. Displays can be back-lit 
with electroluminescent, incandescent lighting or 
LEDs, and can be made NVG-compatible. 

Formats available include a compact space-saving 
design as small as 1.5 in (38 mm), vertical scales with or 
without digital display for torque, tachometer, pressure 
or temperature display and large formats available as a 
single-pointer, dual-pointer or single-bar display 
augmented with a digital readout. 


Status 
Currently used in military, commercial and business 
fixed- and rotary-wing aircraft. 


Contractor 
Litton Special Devices. 


Radio Magnetic Indicators 


The Model 3100 is a dual-switched Radio Magnetic 
Indicator (RMI) ina3 in (76.2 mm) form factor. The VOR 
pointers will accept AC sine/cos bearing information 
and the ADF pointer will accept ARINC synchro infor- 
mation. The slaved heading card accepts ARINC syn- 
chro data bearing information for selected ADF or VOR 
stations. The unit is TSO’d and is applicable to any 
fixed-wing or helicopter application. 

The Model 3337 is a dual-switched Radio Magnetic 
Indicator (RMI) in a 3in (76.2 mm) form factor. The 
pointers in VOR position will accept either AC sine/cos 
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The Model 3100 RMI is fitted in the Jetstream 61 


and de Havilland Dash 8 1995 
or ARINC synchro information. In the ADF position, the 
pointers will accept either DC sine/cos or ARINC syn- 
chro signals. The slaved heading card will accept 
ARINC synchro signals. 


Specifications 

Weight: 1.13 kg 

Power supply: 28 V DC 

(Model 3100) 0.55 A (max) 
(Model 3337) 0.75 A (max) 
Accuracy: 

+1° (card) 

+ 2° (pointers) 

Temperature range: 

(Model 3100) -30 to +55°C 
(Model 3337) -30 to +70°C 
Altitude: 

(Model 3100) —1,000 to 20,000 ft 
(Model 3337) -1,000 to 40,000 ft 
Environmental : DO-138 


Status 
The Model 3100 is currently fitted in the Jetstream 61, 
de Havilland Dash 8 and other aircraft. 

The Model 3337 is currently fitted on the ATR-42 and 
ATR-72, Saab 340, Royal Air Force Tucano, Jetstream 


41 and corporate and commuter aircraft, as well as 
helicopters. 


Contractor 
Litton Special Devices. 


UPDATED 


RVG-801 Remote Vertical Gyros 


The RVG-801 is designed as a small 102 x 102 x 
152 mm lightweight, highly stable and reliable vertical 
reference platform. 

Features include manual test for pitch and roll, 
manual erection capability with ARINC synchro outputs 
and 200 or 50 mV per degree outputs for other aircraft 
systems. It is hermetically sealed with MIL-SPEC bear- 
ings for long life and is applicable to rotary- and fixed- 
wing aircraft of medium and high performance. 


CN-811A/ASN-Military 
Manufactured to MIL-G-49266 (CR) specifications. 


CN-1314/A-Military 
Manufactured to MIL-G-49267 (CR) specifications. 


CN-1497/A-Military 
Manufactured to MIL-G-49268 (CR) specifications. 


Specifications 

Dimensions: 107.9 x 121.9 x 165.7 mm 
Weight: 1.77 kg 

Power supply: 115 V AC, 400 Hz 
Accuracy: 

0.5° (output) 

0.25° (vertical) 


Status 
Currently fitted in Eurocopter BO-105, BK-117 and 
EC-135 helicopters. 


Contractor 
Litton Special Devices. 


UPDATED 


Actiview LCD Displays 


The Actiview line of LCD displays provides practical sol- 
utions to meet nearly every system architecture and air- 
craft installation requirement. In addition to offering 
viewing areas up to 10 x 12.5 in (254 x 317.5 mm), it 
may be used as a stand-alone monitor or as an inte- 
grated smart display. Features include embedded 
graphics generation, sensor video processing and 
compliance with MIL-STD-1553 and other interfaces. 


The Lockheed Martin enhanced main display unit 
for the Northrop Grumman E-2C 


Actiview displays offer superior image quality com- 
bined with true sunlight readability, as well as light 
weight and compact design. 


Specifications 

Weight: <12.7 kg 

Power supply: 115V AC, 400Hz, single phase, 
<100 W 

Display area: 317.5 x 254 mm (horizontal by vertical) 
Resolution: 1,024 x 1,280 pixels 

Viewing angle: 

+40° (horizontal) 

+10 to —20° (vertical) 

Reliability: >4,000 h MTBF 


Contractor 
Lockheed Martin Display Systems. 


VERIFIED 


Enhanced Main Display Unit for 
the E-2C 
The Enhanced Main Display Unit (EMDU) is the primary 


information display for the crew of the E-2C Hawkeye 
AEW aircraft. Each aircraft carries a complement of 


three EMDUs. The full-colour EMDU displays more than 
2,000 radar tracks on an 11 x 11 in (279.4 x 279.4 mm) 
screen. The EMDU also allows the operators to overlay 
a map of the search area over their track files and 
display up to three separate windows containing 
additional information. 

The EMDU utilises beam index CRT technology to 
provide sharp high-resolution colour images. In 
addition to the CRT, the EMDU contains processing 
subsystems that perform graphics generation, radar 
scan conversion and data input/output functions. The 
EMDU performs all display oriented processing intern- 
ally, thus offloading that requirement from the E-2C’s 
L304 central computer. 


Specifications 

Weight: 65.77 kg 
Resolution: 900 x 900 pixels 
Reliability: 1,100 h MTBF 


Status 
In service in US Navy Northrop Grumman E-2C aircraft. 


Contractor 
Lockheed Martin Display Systems. 


UPDATED 


Integrated Tactical Display 


A multipurpose television and random write alpha- 
numeric, graphic and video display for military 
applications, this system is essentially a colour version 
of the AN/ASA-82. It is suitable for stand-alone 
operation by virtue of a built-in Tl-9900 microprocessor, 


display generator and 8 k 16-bit random access/read- 
only refresh memory. It presents on a 16 in (406 mm) 
screen information from electro-optical, radar and 
acoustic sensors in different formats, each of which can 
be overlaid with tabular, graphic situation, television 
raster and raw radar symbology. 

Local data storage, an internal refresh function and 


the ability to program through the microprocessor all 
help to offload the host computer, increase the quantity 
of data that can be displayed and allow a more flexible 
operation of the equipment. The use of colour reduces 
clutter in high-density displays and increases operator 
comprehension. 


Specifications 

Dimensions: 

(display) 457 x 368 x 559 mm 
Weight: 

(display) 33 kg 

Display size: 229 x 323 mm 

Spot size: 15 mils 

Addressability: 1,024 x 1,024 
Random write speed: 100,000 in/s 
Linearity: 1% 
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Status 
In limited production for some aircraft types with 
classified electronic warfare functions. 


Contractor 
Lockheed Martin Electronic Defense Systems. 


The Lockheed Martin integrated tactical display 
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Windshear Alert and Guidance 
System 


McDonnell Douglas has been conducting research into 
windshear problems since 1973. The MD-88 and the 
MD-11 are the first to be equipped with an onboard 
Windshear Alert and Guidance System (WAGS), cur- 
rently being developed by McDonnell Douglas and 
Honeywell Air Transport Systems. 


WAGS detects changes between air data and inertial 
data. When this rate of change becomes excessive the 
pilot will be alerted aurally and visually. 

WAGS is active below 1,500 ft AGL. It is a stand- 
alone box that interfaces with the flight guidance sys- 
tem to provide flight director and thrust setting guid- 
ance. The system will couple with the autopilot and 
autothrottle systems to provide optimal flight path 
guidance through a hazardous windshear. 


Status 
In service in the McDonnell Douglas MD-88 and MD-11. 
WAGS can be retrofitted to all MD-80 aircraft. 


Contractors 
McDonnell Douglas. 
Honeywell Inc Air Transport Systems. 


IDME 891 DME and VOR/ILS 
Indicator 


The Narco IDME 891 is aremotely channelled DME and 
VOR/ILS indicator. Designed for use with the Mk 12D or 
E Nav/Com, Nav 825 navigation receiver, NS 801 RNav 
and the CP 136M audio panel/marker beacon receiver, 
the IDME 891 simplifies navigation and requires very 
little panel space. 

The IDME 891 combines VOR/ILS/DME and marker 
beacon lights all in one package and fits the standard 


3 in instrument panel hole. The IDME 891 matches the 
Narco DME-890 for power, accuracy and lock on cap- 
ability. The readout is a high-intensity display which 
indicates in increments of 0.1 n mile in the range mode 
and 1 knot in the groundspeed mode. Course indi- 
cation indicator, glide slope, operational flags and 
marker beacon lights are standard. 


Specifications 
Weight: 
(IDME-891) 1.18 kg 


(antenna) 0.21 kg 

Power supply: 11-32 V DC 

Channels: 220 

Display range: 0-160 n miles 

Accuracy: 

(range) +0.1 n mile 

(groundspeed) +5 kts or 5% (whichever is greater) 


Contractor 
Narco Avionics. 


ColorGard Displays 


ColorGard is a family of display products. Based on 
NuColor technology, the displays offer the combination 
of a high-resolution and high-brightness monochrome 
CRT and a NuColor shutter. The shutter is an electri- 
cally switchable filter made up of two fast liquid crystal 
optical switches, plus a combination of colour and neu- 
tral polarisers. Colour is produced by sequentially dis- 
playing the red, green and blue field information on the 
monochrome CRT while the shutter is switched to 
transmit red, green and blue respectively. Alternate 
fields, viewed through the different coloured filters, 
create full-colour, very high-resolution images. 

The display offers several advantages over conven- 
tional shadow-mask displays, including a contrast ratio 
of 7.4:1 in 10,000 ft-candles diffuse ambient illumi- 
nation, resolution that depends only on the perform- 
ance of the fine focus CRT, brilliant colour uniformity 
created from colour polarisers that utilise light energy 
from a single high-energy electron beam and a solid 
mechanical design for full military applications. The dis- 
play’s colour purity is impervious to magnetic field 
corruption. 

ColorGard 6 offers good colour saturation viewable 
even in high ambient light. It provides a wide dynamic 
range of colours and brightness, no shadow-mask 
restrictions and the high resolution to allow better col- 
our definition and viewability. It is suitable for avionics 
cockpit displays, terrain-mapping, FLIR imaging and 
ANVIS and other shipboard and ground-based 
applications. 


ColorGard 19/R meets the needs of users who 
require a high-quality, full-colur display which has 
vibrant colours. It is suitable for avionics tracking dis- 
plays and terrain-mapping and other shipboard and 
ground-based applications. 


Specifications 

Dimensions: 

(ColorGard 6) 137.2 x 137.2 x 279.4 mm 

(ColorGard 19/R cabinet) 558.8 x 431.8 x 584.2 mm 
(ColorGard 19/R_ rack-mount) 482.6 x 444.5 x 
538.5 mm 

Weight: 

(ColorGard 6) 3.17 kg 

(ColorGard 19/R cabinet) 38 kg 

Power supply: 

(ColorGard 19/R) 87-128 V AC, 174-256 V AC, 


1995 


The ColorGard 6 display 


48-63 Hz, 300 W (max) 

Temperature range: 

(ColorGard 6) MIL-E-5400 Class 2 
(ColorGard 19/R) 0 to +40°C 
Altitude: 

(ColorGard 6) MIL-E-5400R T Class 2 
(ColorGard 19/R) MIL-E-5400R Class 1B 
Display: 

(ColorGard 6) 114.3 x 114.3 mm 
(ColorGard 19/R) 355.6 x 279.4 mm 
Resolution: 

(ColorGard 6) 960 lines 

(ColorGard 19/R) 1,280 x 1,024 pixels 


Contractor 
Planar Advance Inc. 


1995 


The ColorGard 19/R display 
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NEOAV 500 displays are shown here in a Boeing 727 cockpit 
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NEOAV Model 500 Electronic 
Flight Instrument System 


The NEOAV Model 500 is a flat-panel electronic flight 
instrument system. The equipment consists of a fully 
self-contained computer-controlled symbol generator 
using colour active matrix liquid crystal displays. It 
incorporates a high-speed 32-bit microprocessor- 
based system with BIT and flight recording capability. 
Each of the units is interchangeable and networked for 
maximum redundancy. 


Status 

Certified by the FAA in December 1993 on the Sikorsky 
S-76C helicopter and selected as standard on this and 
the S-76B. The NEOAV Model 500 replaces existing 
HSI/ADI instruments in Federal Express Boeing 727 
and McDonnell Douglas DC-10 aircraft. Also selected 
for the Boeing 707 and 737, Gulfstream GIl and Bell 
Helicopter Model 430 helicopter. 


Contractor 
Rogerson Aircraft Corporation. 


Angle of Attack Computer/ 
Indicator 


The angle of attack computer/indicator provides the 
pilot with a continuous display of aircraft lift information 
on a decimal scale, with 1.0 representing the stall. The 
display is valid regardless of bank angle, aircraft weight 
or wing configurations. 

The computer/indicator face is scaled red below 
1.1 V, amber from 1.1 V to 1.3 V and black from 1.3 V to 
maximum speed. It also features a settable bug and 
index slaved to each other, which can be set for a 
desired airspeed target between 1.2 V and 1.5 V. Cen- 
tring and maintaining the angle of attack pointer within 
the index will result in the selected speed target. 

The system computer drives the ADI fast/slow 
pointer, a 2 in round angle of attack indicator and Safe 
Flight’s speed indexer lights. The panel-mounted angle 
of attack indicator displays aircraft lift information. An 
approach reference is provided and the display is valid 
for all flap positions. 


Status 
The system has been certified on the BAe 125-800. 


Contractor 
Safe Flight Instrument Corporation. 


Recovery Guidance System 


Safe Flight offers recovery guidance, an optional 
enhancement of the basic windshear warning system. 
With the combined WindShear Warning/Recovery 
Guidance System (WSW/RGS), as soon as the warning 
occurs continuously, computed pitch guidance for 
recovery is displayed on the flight director command 
bars. The system also provides pitch guidance for take- 
off and go-around on the same instrument, to maintain 
pilot familiarity with use of the system and promote con- 
fidence in it. The pilot does not have to change his flight 
scan or depart from accustomed procedures during 
the crucial emergency escape manoeuvre. The com- 
pany maintains that, by following the command bars, 
the best possible climb profile to maximise the perform- 
ance capabilities of the aircraft will be achieved. 

The system is armed automatically, even if the flight 
director is turned off, by the windshear warning sys- 
tem’s alert output, but only becomes operative, dis- 
playing pitch guidance for recovery, when the pilot 
activates the GA switch. System logic may be pro- 
grammed to perform these switching and display 
functions automatically. 

Safe Flight’s RGS displays pitch attitudes up to, but 
not in excess of, the stick shaker target. However, the 
RGS can be programmed to display stick shaker target 
information on the ADI slow/fast indicator alongside 
the pitch guidance display on the command bars. With 
this optional function, when the pilot activates the GA 
switch for recovery guidance, the slow/fast indicator 
changes from a speed mode to shaker mode with the 
slow bar representing shaker target. The pilot then has 
a continuous visual indication of his margin to stick 


shaker. Internal system monitoring and a self-test 
function ensure system reliability. 


Status 

Recovery guidance is presently available in combi- 
nation with the windshear warning system in a single % 
ATR box, or where Safe Flight’s Speed Command of 
Attitude and Thrust (SCAT) system is desired (or 
already installed), through tie-in of the windshear 
warning and SCAT system computers. 


Contractor 
Safe Flight Instrument Corporation. 


Windshear Warning System 


Safe Flight’s airborne windshear warning system pro- 
vides a voice alert to the crew of high-performance air- 
craft at the start of an encounter with hazardous 
low-level windshear. The system is operative during 
take-off and approach and is a computer-based device 
which, using conventional sensing elements, resolves 
the two orthogonal components of a wind gradient with 
altitude and provides a threshold alert that an aircraft is 
encountering a potentially hazardous situation. The 
vectors concerned are horizontal windshear and down- 
draught drift angle. 

Horizontal windshear is derived by subtracting 
groundspeed acceleration from airspeed rate. The lat- 
ter term is obtained by passing airspeed analogue data 
from the airspeed indicator or the air data computer 
through a high-pass filter. Longitudinal acceleration is 
sensed by a computer integral accelerometer, the out- 
put of which has been summed with a pitch attitude ref- 
erence gyro to correct for the acceleration component 
due to pitch. A correction circuit is employed to cancel 
any errors due to prolonged acceleration. This circuit 
has a ‘dead band’, equivalent to 0.2° of pitch, which 
prevents correction for airspeed rates of less than 
0.1 knot/s. Summed acceleration and pitch signals are 
fed through a low-pass filter, the output from which is 
summed with the airspeed rate signal to give horizontal 
windshear. 

The vertical computation for downdraught drift angle 
is developed through the comparison of measured nor- 
mal acceleration with calculated glide path manoeu- 
vring load. Flight path angle is determined by 
subtracting the pitch attitude signal from an angle of 
attack signal sensed by the stall warning flow sensor. 
This is fed to a high-pass filter and from there to a multi- 
plier to which the airspeed signal has been applied. 
Thus, the flight path angle rate, corrected for airspeed, 
provides the computed manoeuvring load term. This is 
compared in a summing junction with the output of a 
normal computer integral accelerometer and the failure 
of the two values to match is the indication of acceler- 
ation due to downdraught. The acceleration, when inte- 
grated, is the vertical wind velocity and is further divided 
by the airspeed signal to compute the downdraught 
angle. 

The outputs of both horizontal and vertical channels 
are determined solely by the atmospheric conditions 


and ignore manoeuvres that do not increase the total 
energy of the aircraft. Windshear correctly compen- 
sated by increased engine thrust shows no change in 
airspeed in the presence of an inertial acceleration as 
thrust is applied. If, however, the shear goes uncor- 
rected, an acceleration or deceleration becomes 
apparent. Similarly, in the case of the vertical compo- 
nent, a vertical displacement compensated by the crew 
shows a positive flight path angle rate in a downdraught 
with less than the computed incremental normal accel- 
eration. Correspondingly, in a downdraught for which 
the drift angle is allowed to develop, a negative angle 
rate at a near constant 1 g results in the same compu- 
tation and output. This is important to the crew as it 
eliminates the possibility that their actions in anticipat- 
ing or countering windshear might well mask the 
condition as far as the warning system is concerned. 

Both downdraught drift angle and horizontal wind- 
shear signals are combined and the resulting output 
fed through a low-pass filter to the system computer. 
This provides two output signals: a discrete alert and, 
through a voice generator, an audio alert. Warning out- 
put is set at a threshold of -3 knots/s for horizontal 
shear and -0.15 rad downdraught drift angle, or for any 
combination of the two components which acting 
together would provide an equivalent signal level. 
According to Safe Flight, any wind condition requiring 
additional thrust equivalent to 0.15 g to maintain glide 
path and airspeed will result in a non-stabilised 
approach. 

A crossover network is employed to sense zero 
crossovers of the combined windshear warning signal 
and this is sampled every 25 seconds. If the warning 
signal does not pass through a band close to zero, the 
network automatically provides failure indication, alert- 
ing the crew to the fact that the unit is inoperative. A self- 
test function activated by the pilot is also built into the 
system. 

The company has now entered into a licensing 
agreement with Boeing Commercial Airplanes for the 
further exploitation of windshear warning technology. 
This agreement provides for the licensing to Boeing of 
Safe Flight’s existing and pending patents and pro- 
prietary data in the areas of windshear detection, alert 
and escape guidance. 

The agreement will facilitate the incorporation of 
windshear warning capabilities on new models of 
Boeing commercial aircraft. It is anticipated that the 
technology will be an added feature on aircraft includ- 
ing the 737-300, 757, 767 and 747-400 models. A ver- 
sion will also be offered for retrofitting on Boeing 
aircraft currently in service. 


Specifications 
Dimensions: % ATR 
Weight: 2.72 kg 


Status 

In production and service. Most recently certified sys- 
tems have been for British Aerospace 125-800, Cessna 
Citation Ill and Falcon Jet Falcon 50. 


Contractor 
Safe Flight Instrument Corporation. 


Control and Display System for 
the C-130J 


The C-130J cockpit can have from four to six Active 
Matrix Liquid Crystal Displays (AMLCDs) in the Colour 
Multipurpose Display (CMD) suite. In the baseline con- 
figuration, the left and right displays provide primary 
flight information, while the two centre displays are des- 
ignated for engine status information, cautions, adviso- 
ries and navigation/weather/radar data. The two 
optional CMDs provide for sensor information, such as 
for moving map and FLIR data. However, in either the 
four or six display suite, the flight crew can designate 
any of the displays to provide any of the data. 

Each CMD has a6 x 8 in (152 x 203.2 mm), horizon- 
tal by vertical, portrait oriented viewing area and pro- 
vides for the display of 480 x 640 pixel colour images. 
Display imagery is locally generated by the CMD graph- 
ics processing and rendering modules. The video inter- 
face provides access to an external digital video signal. 
The external video can be merged with locally 
generated graphics. 

Pilot/copilot interaction, including format selection 
and data input, is via the 3 x 2.25 in (76.2 x 57.2 mm) 
Avionics Management Unit (AMU) alphanumeric liquid 
crystal display and push-button keypad. 

The mission computer provides the hardware and 
software, functions necessary for storing and executing 
the application software, interfacing to aircraft systems 
and controlling system start-up and BIT. It includes a 
VME-based digital Taxi interface that buffers, rotates 
and distributes multiple digital video inputs to the 
CMDs. A video digitiser is available to accommodate 
analogue video data, such as RS-343A and RS-170. 
Input/output modules support specific aircraft dis- 
cretes and MIL-STD-1553 dual buses. Each 1553 bus 
channel can be independently configured as a bus con- 
troller, a remote terminal or a bus monitor. The mission 
computer processor is an R3500 RISC rated at 20 Mips 
and includes a floating point accelerator co-processor. 
The memory is expandable and consists of 8 Mbytes 
non-volatile memory and 8 Mbytes of RAM for storage 
of application software and other data. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


Display and Control System for 
the F-22 


The F-22 display and control system consists of a pri- 
mary MultiFunction Display (MFD), secondary MFD and 
upfront display. Sanders also provides the Graphics 
Processor Video Interface (GPVI), Airborne Video Tape 
Recorder (AVTR) and Operational Debrief Station 
(ODS). 

The GVPI resides in the Common Integrated Pro- 
cessor (CIP) and hosts software that generates the 
tactical situation displays. It both generates display 
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formats and mixes these formats with video from other 
aircraft sources. The GVPI includes the i960MX pro- 
cessor and two graphics ASICs developed by Sanders. 
The Graphics Drawing Processor (GDP) ASIC is the 
high-performance anti-aliasing drawing processor. 
Using subpixel addressing and advanced anti-aliasing 
algorithms, the GDP generates complex display for- 
mats at better than a 30 Hz rate. The anti-aliasing pro- 
vides for smooth display dynamics, without artifacts 
such as stair-stepped lines. 

The video merge ASIC controls the merging of exter- 
nal video with the locally generated format and trans- 
mits the result over the fibre optic interface to the 
MFDs. The MFDs also utilise the GDP ASIC to enable 
local display generation. Thus the MFDs can either dis- 
play video from the CIP or locally generated formats 
derived from information received over dual MIL- 
STD-1553 interfaces. 

The GDP is a single. 3,000 Mops ASIC which 
accomplishes on-chip translation, rotation, scaling, 
anti-aliasing drawing, filling and micro-positioning to 
better than one-sixteenth of a pixel for smooth instru- 
ment movement on an active matrix LCD medium. F-22 
systems engineering trade-offs have resulted in design 
advances such as dual-brightness sensors for auto- 
matic compensation for cockpit ambient light level, 
expanded luminance ranging from 220 ft-lamberts 
down to 0.1 ft-lamberts for enhanced night operations 
with minimum canopy reflections, lamps designed to 
outlast the life of the aircraft and comprehensive BIT for 
improved safety and maintainability. 


Specifications 

Dimensions: 

(primary MFD) 257.8 x 257.8 x 190.5 mm 
(secondary MFD) 213.4 x 213.4 x 190.5 mm 
(up front display) 156.2 x 130.8 x 218.4 mm 
Weight: 

(primary MFD) 7.03 kg 

(secondary MFD) 6.12 kg 

(up front display) 3.3 kg 

Display size: 

(primary MFD) 203.2 x 203.2 mm 
(secondary MFD) 158.7 x 158.7 mm 

(up front display) 76.2 x 101.6 mm 


Status 
In development for the US Air Force F-22 advanced 


tactical fighter. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


Electronic Display Units for the 
B-1B 


Sanders has supplied a number of Electronic Display 
Units (EDUs) for the Rockwell B-1B. The EDU is a 


The F-22 display and control system consists of (left to right) the upfront display, secondary MFD and 


primary MFD 


1995 
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random position display capable of presenting graphic 
information in response to X and Y deflection of signals 
and an unblank signal Z. 

The indicator uses a 12 in (305 mm) diagonal, square 
CRT with a usable display area of 8 x 8in (203 x 
203 mm). The deflection system is capable of linear 
response at writing rates of up to 125,000 in/s. Small 
signal deflection bandwidth is greater than 3 MHz. Pos- 
itioning moves can be made and settled to within 0.05 
per cent of full-screen in less than 35 ts. These displays 
depict threat and panoramic information which enables 
the B-1B’s defensive systems operator to analyse threat 
situations quickly and assign countermeasures. 


Status 
No longer in production. In service on the US Air Force 
Rockwell B-1B. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


Miligraphic Display System for the 
P-3 AEW 


Sanders has supplied a display system for the Lock- 
heed P-3 AEW. It is a colour graphics terminal with the 
control electronics and the raster display integrated 
into a single 19 in (483 mm) rack-mounted unit. The 
control electronics use dual 68020 microprocessors to 
generate real-time displays of radar data overlaid on 
situation maps. The operator keyboard and the display 
touch control provide interactive operator control of the 
airborne early warning system. The display uses a high- 
resolution 19 in (483 mm) shadow-mask colour CRT 
that has been specially designed to meet the airborne 
environment and to protect it from varying magnetic 
fields. The miligraphic display software uses a multi- 
tasking executive with multiple windows that is 
designed to support application programming of 
real-time display tasks. 


Status 
Some 300 systems have been sold to the US Customs 
Service, US Navy and foreign customers. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


The Sanders miligraphic display system for the 
Lockheed P-3 AEW aircraft 


Multifunctional Display 


The MultiFunctional Display (MFD) is the latest addition 
to the Miligraphic product line. Using the Miligraphic 
operating system, the 14 in (355.6 mm) flat tension 
mask CRT display with the 0.28 mm pitch shadow- 
mask is capable of displaying high-contrast high- 
visibility red/green/blue colour images. Three multi- 
functional displays are used on the E-3A aircraft: one of 
these is in the cockpit and two are at crew stations. 
Each MFD is supported by an individual controller 
housed in a separate common chassis rack. This 
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enables installation of the MFD monitors in limited 
access areas, with remote installation of the control 
electronics. 

The MFD features contrast of 4:1 with a visor in 
8,000 ft-candles ambient light, 91 lines/in resolution 
and compact construction. The monitor weighs 
41.28 kg and the control unit 42.64 kg. The MFD meets 
MIL-E-5400F, MIL-T-5422F and MIL-STD-461. 


Status 

The MFD is used in the Boeing E-3A. Similar displays 
have also been specified by the US Navy to replace the 
operator displays of the Viking S-3B aircraft. 


Contractor 
Sanders, a Lockheed Martin Company. 


UPDATED 


The Sanders contrd! and display system for the 
Boeing E-3A 


F-15 Avionics Control Panels 


SCI designed and manufactured many of the F-15 
avionics control panels including the Integrated Com- 
munications Control Panel (ICCP), the Take Command 
Control Panel (TCCP), the Integrated Navigation Aids 
Control Panel (INACP), the Identification Friend or Foe 
Control Panel (IFFCP), the Main Communications Con- 
trol Panel (MCCP) and the Air-to-Air Interrogator Con- 
trol Panel (AAICP). In addition, SCl has produced a 
TeleBrief Control Panel (TBCP) for the Israeli F-15. All 
these avionics control panels were designed into the 
original F-15 cockpit in 1969 and have been in service 
with the McDonnell Douglas F-15 for many years. 


ICCP 

The ICCP is the heart of the system. Using dual- 
microprocessor control, this unit switches audio paths, 
controls and displays frequencies for the aircraft radios 
(including 40 channels of preset non-volatile memory), 
generates and formats synthesised voice alerting 
messages, generates audio warning tones and has pro- 
vision for antenna selection. Built-in test circuitry is 
claimed to detect 95 per cent of all electronic com- 
ponent failures. 


MCCP 

Asecond panel, the MCCP for main communications 
control, is mounted on a head-up display to provide the 
pilot with selection of frequency, preset channels and 
volume control for one of the aircraft radio sets. It also 
has code selection controls for IFF Mode 3/A oper- 
ation, a master caution annunciator and two electronic 
warfare warning displays. 


INACP 

The ILS segment of the INACP utilises a six wire par- 
allel output to select the ILS frequency. Controls for the 
ILS operating frequency are adjusted from 108.1 to 
111.95 MHz. The Tacan segment utilises a serial digital 
data train to control the R/T channel and mode of oper- 
ation. Two rotary knobs control the Tacan channel 
selection from 0 up to 126. X-Y selection is provided by 
a separate switch. A volume control is provided to con- 
trol the identification tone audio. Concentric to the vol- 
ume switch is a three position mode control selector 
which selects receive only, receive and transmit or air- 
to-air modes of operation. 


IFFCP 

The IFFCP contains three printed circuit card assem- 
blies, controls and indicators necessary to control the 
functions and modes of the IFF transponder, the IFF 
reply evaluator and the transponder computer. The 
master mode control allows selection of standard or 
low transponder sensitivities or activates all modes in 
an emergency and controls and displays Mode 1 
codes. It has toggle switches for enabling individual IFF 
modes, a Mode 4A, 4B or out switch, a Mode 4 reply sel- 
ect control which disables the reply signal and routes it 
through the audio system or display lamp, a lamp indi- 
cating a correct reply from an interrogated aircraft and 
a Mode 4 code hold/zero switch. 


AAICP 

The AAICP contains the controls necessary to com- 
mand the functions of the aircraft IFF evaluator and the 
interrogator computer. The master control switch pro- 
vides automatic, normal and correct code challenges. 


SCI avionic control panels. Top row (left to right): F-15 ICCP, F/A-18 ICS, F-15 ICCP. Middle row (left to 


right): F-15 TCCP, F-15 INACP, F-15 IFFCP. Bottom row (left to right): F-15 TBCP, F-15 MCCP, F-15 AAICP 


The mode switch selects AAl Modes 1, 2, 3, 4A and 4B 
and an individually controlled four digit code selector. 


Specifications 

Dimensions: 

(AAICP) 47.6 x 146 x 101.6 mm 
(ICCP) 146 x 181 x 165.1 mm 
(IFFCP) 85.7 x 146 x 101.6 mm 
(INACP) 85.7 x 146 x 101.6 mm 
Weight: 

(AAICP) 0.36 kg 

(ICCP) 4.4 kg 

(IFFCP) 0.91 kg 

(INACP) 1 kg 

(MCCP) 0.95 kg 


Status 
In service in the McDonnell Douglas F-15. 


Contractor 
SCI Systems Inc. 


F-16 Voice Message Unit 


The Voice Message Unit (VMU) is a compact rugged- 
ised voice warning system currently in service as an 
integral part of the F-16 avionics. The VMU is capable of 
monitoring twelve 28 V DC discrete and four 5 V DC dif- 
ferential inputs for message activation. The VMU can 
be arranged to react to aircraft systems sensor activity, 
delays, priority and a number of occurrences under 
software control of the VMU microprocessor. The VMU 
has the capacity for 12 seconds of verbal or other mess- 
ages which can be broadcast over an intercom or other 
facilities. As the VMU is microprocessor-controlled it 
can be adapted to monitor and provide voice/tone 
warnings for most aircraft and vehicle systems. 


Specifications 

Dimensions: 63.5 x 98.6 x 82.6 mm 
Weight: 0.63 kg 

Power: 4 W (max) 


Status 

The VMU is currently in service on the F-16 and inter 
faces with the avionic systems to provide the pilot with 
an audible indication of aircraft system status which 
has exceeded preset parameters. 


Contractor 
SCI Systems Inc. 


V-22 Osprey Control Display Unit 


The SCI V-22 Control Display Unit (CDU) is a multipur- 
pose multimission-capable CDU that interfaces directly 
with the V-22 aircraft computer system via a 1553B 
databus. The CDU provides the pilot with a screen and 
keyboard input/output menu to control and monitor 
and display aircraft communications, avionics instru- 
mentation and computer systems. The V-22 CDU has 
full alphanumeric capabilities with eight programmable 
CRT bezel switches. 


The V-22 CDU is currently designed to provide the 
pilot with a visual indication of aircraft systems status, 
using the CDU’s menu mode driven software with user- 
friendly screen displays. 


Specifications 

Dimensions: 

(display unit) 145.8 x 133.3 x 266.7 mm 
(keyboard unit) 145.8 x 152.4 x 180.8 mm 
Weight: 

(display unit) 3.12 kg 

(keyboard unit) 2.94 kg 

Power supply: 28 V DC, 30 W (max) 
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Status 

The SCI CDU has been incorporated into the V-22 cock- 
pit system design and is currently in use on all V-22 
Osprey aircraft. 


Contractor 
SCI Systems Inc. 


The SCI V-22 Osprey control display unit 
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DigiData Fuel/Airdata System 


DigiData provides fuel management, navigation and 
Airdata functions including: 

E-6B data: Pressure; altitude; density altitude; outside 
and true air temperature; wind aloft; wind component 
(speed and direction); indicated and true airspeed; 
ground speed; Mach; and instantaneous vertical 
speed. 

Fuel flow: Left and right fuel flow; fuel used; fuel 
remaining; fuel to and reserves at destination; range; 
cruise efficiency (nautical mileage); and endurance. 
Navigation: Heading; ground track; and magnetic 
variation. 

DigiData is connected to aircraft systems to measure 
Indicated AirSpeed (IAS), pressure altitude, Outside Air 
Temperature (OAT), heading and fuel flow. From these 
raw data, TAS and temperature data are calculated by 
the microprocessor and combined with data from the 
navigation receiver to automatically calculate wind 
aloft, fuel needed to destination, specific range and 
density altitude. 


Pressure altitude data is automatically used by most 
GPS receiver manufacturers to substitute for the fourth 
satellite range if it is not in view to provide 24-hour, 3D 
position accuracy with only three satellites, without 
manual entry of altitude. 

The engine fuel flow interface makes the fuel man- 
agement data totally dynamic, basing it on real-time, 
winds aloft readings. 

With an external Shadin ARINC 429 converter, Digi- 
Data can also drive EFIS displays and multisensor 
navigational management systems. 


Specifications 

Dimensions: 3.125 (round) x 6% in (deep) (79 (round) 
x 165 mm (deep)) 

Power: 9-35 V DC, 1 W nominal 

Weight: 

(indicator) 623.7 g 

(transducer) 453.6 g 

Flow rate: up to 450 gph 

Max usable fuel: 1,800 gal 

Accuracy: +1% 


Operating temperature: —20 to +55°C 

Input: pitot pressure, static pressure, outside air 
temperature, heading synchro, fuel flow 

Output: IAS, TAS, ground speed, Mach, P.ALT, D.ALT, 
OAT, TAT, wind aloft, wind component, fuel flow, fuel 
used, fuel remaining, cruise efficiency, endurance, left 
fuel used, right fuel used, IVS, heading, track, magnetic 
variation 

Output format: RS-422/RS-232 

ARINC 429 (optional) 

Compatible receivers: ARNAV (R-15, R-30, R-40, R-50, 
STAR 5000, FMS 5000, FMS 7000); Trimble (2000, 
2000A, 2100, 3000, 3100); Bendix/King (KLN9O, 
KLN9O0A, KLN88); Il Morrow (604, 612, 614, 618); 
Northstar; Garmin; Magellen 


Contractor 
Shadin Co Inc. 


NEW ENTRY 


2180 Series Mini-Control Display 
Unit 


The Smiths Industries 2180 Series mini-control display 
unit is a general application CDU which features a 
seven-colour raster display and has an RS-422 interface 
or an option of 1553 databus. The unit has a full alpha- 
numeric keyboard and a unique colour display which is 
small in size and offers high resolution, making it ideal 
for use with navigation and communication systems 
including GNSS. 


Specifications 
Dimensions: 95 x 146 x 203 mm 
Weight: 2.2 kg 


Status 
In production. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


2882 Series Multifunction Control 
Display Unit 


The 2882 Series flat-panel Multifunction Control Dis- 
play Unit (MCDU) provides a cockpit interface unit with 
an enhanced display technology, updated ARINC 739 
format, advanced electronics and flexible system inter- 
face. The unit is designed to facilitate the integration of 
numerous functions such as GPS, RNav, ACARS, 
performance advisories and airport maps, and to help 
conserve space on the flight deck. 

The flat-panel MCDU provides a display of alpha- 
numeric and graphics information, together with a key- 
board for crew selection of modes and data entry. A set 
of dedicated function keys provides the crew with 
immediate access to particular pages and a set of dedi- 
cated alphanumeric keys allows the pilot to enter data. 
The ARINC 429 digital data enters through the rear con- 
nector and is processed by the graphics system pro- 
cessor module where the data is decoded and then 
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The Smiths Industries miniature contro! and 
display unit 


displayed on the active matrix LCD. The unit contains 
standard RS-422 high-speed input and output. 


Specifications 

Dimensions: 146 x 181 x 101.6-177.8 mm 
Weight: 2.72 kg (approx) 

Display: 139.7 mm diagonal 

14-lines by 28-characters 


Status 
In production. 


Contractor 
Smiths Industries Aerospace. 


Active Matrix Liquid Crystal 
Displays 


Smiths Industries has been involved in Active Matrix 
Liquid Crystal Display (AMLCD) technology since its 
inception in the aerospace industry. Various display 
sizes have been integrated into a number of AMLCD 
products. Due to the multifunction nature of AMLCDs, a 
variety of applications has been developed. Most 
notable, digital triple torque, airspeed, altitude, vertical 
speed, collision avoidance, engine parameters and 
aerodynamic surface or control position indication can 


Smiths Industries 2882 MCDU 1996 


The digital triple torque indicator on the Bell 430 


helicopter 1995 


584 


The Smiths Industries AMLCD flat panel altimeter 


A 7 in cube AMLCD 


1995 


be provided by MIL-STD-1553 or ARINC 429 digital 
databus input or by integrated interfaces. 


Status 

In production. Smiths Industries Aerospace has been 
selected by Raytheon Aircraft Company to supply the 
major cockpit instrument package and other avionics 
for the US Air Force and Navy Joint Primary Aircraft 
Training System (JPATS). 

The twin-cockpit layout includes 12 AMLCDs, in a 
distributed digital databus (ARINC 429) architecture, to 
provide the instructor and the student with flight and 
engine data including: altitude, airspeed, vertical 
speed, fuel quantity, engine parameters, cabin press- 
ure, and collision avoidance information. 

Other typical applications of AMLCD include: the 
triple torque indicator on the Bell 430 helicopter, the 
para visual display, the engine fuel display for the 
F/A-18E/F and the V-22 standby flight display. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


Auxiliary Displays 


The compartment temperature indicator, thrust mode 
annunciator, digital TAT and TAT/SAT/TAS displays 
have been selected by several airlines for new Boeing 
aircraft or for retrofit in fleet update programmes. These 
units all feature liquid crystal displays. Analogue 


The Smiths Industries TAT/SAT/TAS indicator in 
test mode 
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The flat-panel TCAS | display 


instruments include the altitude alert indicator and flap 
position indicator. 


Status 
In production. 


Contractor 
Smiths Industries Aerospace 


Control/Display Units 


The Smiths Industries control display unit family 
includes colour and monochrome configurations. 
CDus are available in a variety of sizes and interfaces 
including MIL-STD-1553B. The CDU is the cockpit flight 
management centre and a CRT is used to display func- 
tional menus and the requested data. The control dis- 
play units are compatible with both ARINC 429 and 
MIL-STD-1553 databuses. Later models incorporate 
active matrix colour flat-panel displays. 

Produced as keyboard interface units for other avion- 
ics systems manufacturers, the Model 2180 Series mini 
CDU and the Model 2181 Series ARINC CDU are util- 
ised in a variety of navigation systems, such as VLF/ 
Omega and GNSS. The Model 2180 is used primarily 
by business and rotary aircraft, while the Model 2181 is 
in service with regional airlines. 

The units feature a seven-colour raster display with 
full alphanumeric keyboards. A total of 128 character 
fonts or symbols can be displayed on the eight lines, 
with 14 characters per line. An RS-422 serial port is 
standard, RS-429 is optional and MIL-STD-1553 bus 
versions are available. 


Status 

In production. The CDUs serve as remote terminals in a 
number of aircraft including the F-4, A-6, E-6B, E-3, 
MH-47, MH-60, A310 and a number of special purpose 
P-3s. 


Contractor 
Smiths Industries Aerospace. 


Smiths Industries control display units 
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An AMLCD vertical speed indicator 


Digital Fuel Gauging Systems 


Smiths Industries has had its 2300 Series digital fuel 
quantity indicators in service for some years on an 
increasing variety of civil and military aircraft. The sys- 
tem is basic fit on the Boeing 737 and 747-200/300 and 
has accumulated many thousands of troublefree flying 
hours since its introduction. The Smiths Industries ultra- 
sonic digital fuel gauging system has been selected for 
the Boeing 777. 

In 1986 the digital fuel gauging system was selected 
by KLM, Cathay Pacific and British Airways as an option 
for the Boeing 747-200 and 300 series aircraft. Since 
then other major world carriers, such as Quantas, Thai 
and Varig, have selected the system for Boeing 747 
and/or 737 aircraft. From January 1987 the system 
became standard fit on Boeing 747-200 and 300 air- 
craft. British Airways is updating the balance of its 747- 
200/300 fleet with the 2300. 

Digital fuel gauging systems have been fitted to 67 
American Airlines Boeing 727s in an update pro- 
gramme in which the electromechanical fuel gauges 
have been replaced with digital indicators. Later devel- 
opments include Boeing 737 preselect features. 

Due to the ability to reduce packaging size and 
weight, Smiths Industries has developed an integrated 


Smiths Industries digital fuel gauging repeater and 
master indicators for the Boeing 747 1996 


fuel quantity system in a single LRU. This device per- 
forms automatic refuelling, valve control, preselection 
of fuel quantity and digital data output for EFIS displays. 


Status 
In addition to supplying Boeing, for the 727, 737 and 
older 747s, Smiths Industries has certified the system 
for retrofit to a variety of aircraft including McDonnell 
Douglas DC-8, DC-9 and DC-10 and the Fokker F28. 
Retrofit customers include Alaska, American, British 
Airways, Delta, Linjeflyg, Northwest, Philippine, Polaris, 
Sterling, United and UPS. Continental has retrofitted its 
entire fleet of Boeing 727 and 737 aircraft and part of its 
DC-10 fleet. 
Military retrofits have been completed on the A-4 
Skyhawk, C-130 Hercules, C-141 and F-4 Phantom. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


Electronic Chronometers 


The 2600 Series electronic chronometers utilise two 
dichroic LCDs to display GMT, chronograph, elapsed 
time and day and date. Smiths digital clocks utilise a 
temperature compensated crystal oscillator for 
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The Smiths Industries 2620 digital clock as fitted to 
Boeing 777 1996 
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extreme accuracy. Trickle current from the aircraft’s hot 
bus maintains functionality with bus power off. 

A variant of the 2600 is the 2620 which has been 
selected for the Boeing 777 and features ARINC 429 
input and output, GPS and ASIC technology. 


Status 

In production. Smiths digital clocks are standard fit on 
the Airbus A320 and A340, Boeing 737, 747, 757 and 
767 Series, IPTN N-250, McDonnell Douglas MD-80, 
MD-11 and MD-90 and Fokker 50 and 100. They have 
also been selected for McDonnell Douglas DC-8 and 
Boeing 727 update programmes. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


Graphics Generation 


Smiths Industries graphics generation consists of inde- 
pendent video, stroke, raster graphics and scan conver- 
sions for multiple monochrome and colour displays. 
The display computers generate calligraphic sym- 
bology for the head-up display and a combination of 
calligraphic hybrid symbology for the head-down multi- 
purpose display. In the event of a mission computer 


The Smiths Industries Model 2074 TCAS VSI 
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failure, the display computer can assume control of 
sufficient aircraft avionics to provide all essential 
information for navigation and aircraft attitude control. 

The display computer features a MIL-STD-1553 bus 
controller, advanced BIT and 4,000 hours demon- 
strated MTBF. 


Status 
Currently in production and in service. 


Contractor 
Smiths Industries Aerospace. 


TCAS Vertical Speed Indicators 


Smiths Industries has developed special vertical speed 
indicators for use with TCAS | and TCAS II Traffic alert 
and Collision Avoidance Systems. The units are form, fit 
and function interchangeable with most existing VSls. 
Designed for ARINC 735 compatibility, the units may be 
used with TCAS II systems now entering service. 

The 2074 Series instruments are outwardly similar to 
the Smiths Industries 2070 Series VSlIs already in ser- 
vice with many airlines. The 2074 Series is intended for 
those applications where traffic advisories will be pre- 
sented through some other medium such as a weather 
radar. Resolution advisories are presented through red 
and green LED ‘eyebrows’. Green segments indicate 
those vertical speeds which will maintain safe separ- 
ation from other aircraft, while red depicts potentially 
dangerous vertical speeds. 

The 2087 flat-panel vertical speed/TCAS | instrument 
provides TCAS | data in addition to acting as a standard 
VSI. This instrument has successfully interfaced with 
both the BFGoodrich and AlliedSignal TCAS I systems. 
An ARINC 429 channel provides good readability with a 
full-colour display. 


Status 
The 2074 RA VSI is certified for use with AlliedSignal 
and Collins TCAS. 

Selected by United Airlines and Aloha Airlines. Over 
700 units are currently in operation. 


Contractor 
Smiths Industries Aerospace. 


ST-170 Radio Magnetic Indicator 


The ST-170 radio magnetic indicator was designed for 
interface with panel-mounted avionics in single-engine, 
light and medium twin-engine aircraft and helicopters. 
Magnetic heading information is presented to the pilot 
on a servo-driven compass azimuth dial against a fixed 
lubber line. Each of two pointers provides bearing infor- 
mation for a selected ADF or VOR. The system directly 
interfaces with ADF and navigational receivers without 
the need for adaptors or external AC inverter. Its light 
weight and small size permit easy installation almost 
anywhere in the panel. Rugged all-metal construction 


renders the ST-170 suitable for all environments 
including helicopters. 

The ST-170 consists of dual-switch RMI display indi- 
cator and remote converter electronics unit. A second 
dual-switch RMI can also be installed and operated 
from the same converter. 

The converter electronics package consists of solid- 
state plug-in modules. The converter contains two 
separate and complete converters which will accept 
standard VOR composite signals. When combined with 
the magnetic heading information, relative bearing 
information for the RMI VOR pointer display is 
produced. 


Specifications 

Dimensions: 

(indicator) 80.6 x 80.6 x 97.3 mm 
(converter) 63 x 101.1 x 259.3 mm 
Weight: 

(indicator) 0.68 kg 

(converter) 1.27 kg 

Power supply: 28 V DC, 750 mA (max) 


Contractor 
S-Tec Corporation. 


AN/ASN-165 Radar Navigation 
Data Display Set 


The AN/ASN-165 is a stand-alone radar indicator sys- 
tem that upgrades the displays on older radars. It 
replaces the display subsystem on ground mapping, 
weather avoidance and navigation radars such as the 
APN-59, APS-133 and APQ-122. The aim is to improve 
reliability, maintainability and operational performance 
without replacing the entire radar. The system is 
designed as a drop-in replacement for the radar dis- 
plays with little modification to existing structures and 
cabling in the aircraft. The radar’s antenna and 
receiver/transmitter subsystems remain unchanged. 

The AN/ASN-165 consists of a radar data converter, 
pilot indicator and navigator indicator/control panel. 
The radar data converter contains two independent 
digital scan converters that convert the radar data into a 
high-resolution raster video signal. Navigational data is 
overlayed on the radar imagery and displayed on the 
pilot and navigator colour indicators. Aircraft navi- 
gational systems are interfaced through a standard 
ARINC serial bus or dual-redundant MIL-STD-1553B 
databus. 


The AN/ASN-165 radar navigational data display set showing (left to right) the radar data converter, 


navigator indicator/control panel and pilot indicator 
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Radar ground map, terrain-avoidance and weather 
imagery are typical displays. The imagery is displayed 
with 16 levels of shading using standard RS-170 or 
RS-343 video format. Multiple colours are used to indi- 
cate different weather intensities. The standard video 
format also permits recording of the radar imagery for 
mission review and training. 

With the navigational interface, aircraft data, such as 
true heading, groundspeed and track angle error, is dis- 
played on both the navigator’s and the pilot’s display. 
The aircraft’s present position is also displayed and the 
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data is used to calculate the position of ground targets 
identified by a movable cursor that can track a fixed 
point on the ground. The navigational interface also 
provides the option of stabilising the radar display to 
true north. 

Flight plan waypoints and navigational aids can be 
displayed, depending on the navigation system used. 
Additionally, data from EW systems, such as detected 
threats and threat zones, can be overlayed on the radar 
image. 


Status 
The AN/ASN-165 is installed on the WC-130, C-130 and 
US Air National Guard KC-135. Variants of the system 
are used on the MC-130E, HC-130P/N, C-141B, RC-135 
and other Special Operations and reconnaissance 
aircraft. 


Contractor 
Systems Research Laboratories. 


AT 3000 Altitude Digitiser 


The AT 3000 is an all-solid-state blind encoding alti- 
meter designed to interface with the Terra TRT 250 
transponder and most other modern Mode C transpon- 
ders. The addition of the AT 3000 to the transponder 
provides an altitude reporting capability conforming to 
FAR 91-36B. The Federal Aviation Administration has 
granted a TSO C88 approval for the AT 3000. 


Specifications 

Dimensions: 42 x 65 x 159 mm 
Weight: 0.23 kg 

Temperature range: —20 to +55°C 
Altitude: -1,000 to 30,000 ft +50 ft 


Status 
In service. 


Contractor 
Terra Corporation. 


VERIFIED 


Tri-Nav C VOR Indicator with 
Loran C Course Deviation 


A gas discharge display indicator used in conjunction 
with Terra’s and most other brands of navigation radios 
with or without glide slope capability, the Terra Tri-Nav 
C displays one VOR/Loc course or at the flip of a switch 
the display changes to show deviation from the selec- 
ted Loran course. The Tri-Nav C presents horizontal 
deviation information in increments calibrated to 10° 
full-scale right and left. 


Specifications 
Dimensions: 82.6 x 82.6 x 114.3 mm 
Weight: 0.57 kg 


Status 
In service. 


Contractor 
Terra Corporation. 
VERIFIED 


Tri-Nav VOR/Loc Indicator 


A gas discharge display indicator used in conjunction 
with Terra’s and most other brands of navigation 
radios, with or without glide slope capability, the Tri-Nav 
displays two VOR/Loc courses with glide slope 
deviation. 


Specifications 
Dimensions: 82.6 x 82.6 x 114.3 mm 
Weight: 0.57 kg 


Contractor 
Terra Corporation. 


VERIFIED 


900 Series Flat-Panel Colour 
Video Displays 
The 900 Series display monitors utilise a solid-state 


high-density thin-film transistor panel, displaying colour 
or monochrome composite video signals via a liquid 


crystal display. The small lightweight 900 Series dis- 
plays offer low power consumption and are virtually 
immune to RFI and EMI emissions. 


Specifications 
Dimensions: 182.9 x 157.5 x 52.7 mm 


Power supply: 20-35 V DC, <8 W 
Display area: 112.5 x 85.1 mm, 720 x 280 pixels 


Contractor 
Videospection Inc. 
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Air-to-Ground Mission Helmet- 
Mounted Display 


In common with Sextant Avionique’s other fighter 
helmet-mounted displays, the air-to-ground mission dis- 
play features visor projection for pilot comfort and 
safety, accurate fully qualified and flight test proven 
head positioning sensing system, integral concept for 
ejection safety, NBC protection provision, eye protec- 
tion against laser threats and positive pressure 
breathing. 

The air-to-ground mission display is a binocular sys- 
tem with a 30 x 40° field of view and a 60 mm eye relief. 
It provides stroke symbology and raster video imagery, 
and integrated night vision. Head supported weight is 
1.8 kg, including the oxygen mask, and it has an 
optimised centre of gravity. 


Contractor 
Sextant Avionique. 


CTH 3022 Head-Up Display 


The CTH 3022 head-up display for the Rafale is a holo- 
graphic 30° by 22° field of view HUD that displays 
computer-generated symbology and FLIR imagery. 
Information is received from an associated symbol 
generator unit. 


Status 
In development for the Rafale. 


Contractor 
Sextant Avionique. 


Day/Night Helmet-Mounted Sight 
and Display for Helicopters 


The main features of Sextant Avionique’s helicopter 
helmet-mounted sights are: visor projection for pilot 
safety and comfort; qualified and flight test proven 
head position system; modular concept with a modular 
single-size customised helmet; NBC protection pro- 
vision and eye protection against laser threats. They are 


The day/night helmet-mounted sight and display 
for the Eurocopter Tiger helicopter 1995 


FRANCE 


used for piloting, navigation, target designation and the 
firing of guns, rockets and air-to-air missiles. 

The day/night helmet-mounted sight and display is a 
binocular system with 100 per cent overlap, a field of 
view of 40° and eye relief of 60 mm. The integrated 
display capabilities include stroke symbology and 
infra-red and TV raster video imagery. The helmet 
weighs 1.8 kg in the day configuration and 2.2 kg in the 
night configuration. It has an optimised centre of 


gravity. 


Status 
Under development for the 
helicopter. 


Eurocopter Tiger 


Contractor 
Sextant Avionique. 


Electronic Head-Up Display for 
the A330/A340 


The A330/A340 HUD comprises an Optical Display 
Unit (ODU) and a Head-Up Display Computer (HUDC). 

The ODU is installed in the overhead cockpit panel 
and is stowable behind the pilot’s head when not in use. 
It moves automatically along the mounting tray to the 
operating position. The combiner glass is collapsible 
and can move forward in a crash situation. The ODU 
consists of optical lenses and a combiner which pre- 
sents collimated symbology superimposed on the out- 
side world, a miniature high-brightness CRT and an 
automatic brightness control system. The HUD controls 
are located in the ODU. 

The HUDC is located in the electronic bay. It is con- 
nected on one side to the display management compu- 
ter and on the other to the ODU. The HUDC is designed 
around VLSI circuits. Input parameters received from 
two distinct channels are monitored so that false infor- 
mation is instantaneously detected. The HUDC 
includes BITE. The symbol generator is capable of 
driving two optical display units. 

The HUD includes growth potential for enhanced 
vision systems. 


The HUD for the A330/A340 


Specifications 

Weight: 

(ODU) 10 kg 

(HUDC) 5 kg 

Power supply: 115 V AC, 400 Hz 
Field of view: 30 x 24° 


Status 
In production. 


Contractor 
Sextant Avionique. 


Helmet-Mounted Sight for 
Helicopters 


The helmet-mounted sight for helicopters features visor 
projection for pilot comfort and safety, accurate fully 
qualified and flight test proven head position sensing 
system, modular concept with a single-size customised 
helmet, NBC kit compatibility and eye protection 
against laser threats. It is used in piloting, navigation, 
target designation and the firing of guns, rockets and 
air-to-air missiles. 

It is a monocular system with a 6° field of view and 
600 mm eye relief. The display capability includes a 
sight reticle and fixed-mode symbology. The head sup- 
ported weight is 1.35 kg and the helmet has an opti- 
mised centre of gravity location. It is NVG-compatible. 


Contractor 
Sextant Avionique. 


Para-Visual Display 


The para-visual display has been developed as optional 
equipment for the A320. Mounted on the glareshield, 
the instrument guides the pilot along the runway 
centreline during roll-out in poor visibility. Guidance is 
provided by vertical white and black strips moving to 
the left or right according to the deviation from runway 
centreline. 

The display uses liquid crystal and is within the pilot’s 
field of view when looking outside. It is connected to the 
flight guidance system and to the flight warning com- 
puter of the aircraft, or equivalent sources. The system 
comprises the autoland warning and the picture 
generator. 


Specifications 

Dimensions: 150 x 155 x 36 mm 

Weight: 1 kg 

Interface: ARINC 429 HS discrete inputs 
(autoland warning control) 

Angle of view: 60° under day or night conditions 


Status 
Optional equipment for the Airbus A320. 


Contractor 
Sextant Avionique. 


Smart Head-Up Display 


The Smart Head-Up Display (SHUD) is a fully integrated 
head-up display with a 24° circular field of view. It is able 
to computerise and draw symbology and to present 
simultaneously FLIR video and flight information. The 
SHUD is particularly well adapted to combat aircraft 
upgrading. 
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The Sextant Avionique Smart Head-Up Display 
(SHUD) 


Status 
In production. 


Contractor 
Sextant Avionique. 


T100 and T200 Weapons Sight for 
Helicopters 


The T100 and T200 electromechanical head-up weap- 
ons sights show a collimated reticle which can be 
moved between -10 and +7° in elevation and +6° in azi- 
muth, angles compatible with the requirements for air- 
to-air and air-to-ground weapons launch. The device is 
mounted on the canopy frame of the helicopter, weighs 
2 kg and has a field of view of 7.5°. 

The sighting system is based on a modular concept. 
The basic component is the T100 single- or T200 dual- 
axis monocular sight head which can be used for both 
day and night weapon firing in conjunction with third- 
generation microchannel NVG. Sight recording by CCD 
camera has been validated for both training and oper- 
ational firing and is available as an option. The physical 
features of the sight head, such as its low weight, small 
size, simple and strong high-performance optical sys- 
tem of Angenieux lens, diode array on micro-electronic 
support, give it the capacity to produce a remarkably 
high-quality image, both by day and night. 

The second main component of the sighting system 
is a control unit combining command and calculation 
functions. This unit includes the necessary controls for 
moving the sight head, symbology animation controls, 
firing tables stored in its internal memory, weapon firing 
computation system for guns and air-to-air missiles and 
sighting telescope interface. The links with the missile 
system and telescope are designed in particular for 
export requirements and include coupling with Sextant 
Avionique’s Nadir computer for target designation. The 
system is equipped with a built-in automatic testing 
facility, with status information being displayed on the 
sight head. 

To meet the weaponry requirements of the French 
Army Gazelles which are equipped with guns and 
Mistral missiles, Sextant Avionique proposed a multi- 
purpose sighting and fire control system comprising 
the above-mentioned components that have already 
been qualified for the Gazelle. With this system, the 
pilot can fire the various weapons, including rockets, 
without any manipulation other than manual selection 
of functions on the front panel of the control unit. 


Status 

In production. The system has been installed on a wide 
variety of helicopters including the Eurocopter BO 105 
and BK 117, Sikorsky S-76 and Black Hawk, Bell 206, 
406 and 412, Westland WS 70 and McDonnell Douglas 
500/530. It has also been selected to equip the Gazelle 
helicopters of the French Army Light Aviation Corps 
and the Ecureuil helicopters of the French Air Force, 
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The Sextant Avionique sight mounted on the canopy frame of a light helicopter 


and by Eurocopter for export versions of the Dauphin, 
Ecureuil, Gazelle and Puma. 


Contractor 
Sextant Avionique. 


TMV 980A Head-Up/Head-Down 
Display 


The TMV 980A is an integrated head-up/head-down 
display system for the Dassault Mirage 2000 multirole 
fighter. It comprises a digital computer and processor 
to generate the display symbology and help with flight 
and weapon aiming computation and three display 
units: a VE 130 CRT head-up display, a VMC 180 inter- 
active multifunction head-down colour display and a 
VCM65 complementary monochrome CRT for 
electronic support measures information. 

The head-up display has a high-resolution, high- 
brightness CRT with a collimating optical system based 
on a 130 mm lens providing a wide total field of view. 
The binocular instantaneous field of view is increased 
in elevation by the use of a twin-glass combiner which 
transmits 80 per cent of the light incident upon it. Auto- 
matic brightness control, with manual adjustment, 
permits symbols to be read in an ambient illumination 
of 100,000 lux. The system provides continuous com- 
putation of tracer line in the air-to-air mode and impact 
and release points in the air-to-ground mode. 

The main head-down display presents, in red, green 
and amber on a 127 by 127mm CRT radar display, 
information such as a radar map, synthetic tactical situ- 
ation and range scales, raster images from television or 
FLIR sensors and tactical data from the system itself or 
from an external source. 

A helmet-mounted sight may be integrated into the 
TMV 980A unit to improve target discrimination and off- 
boresight target designation. Another option is the sub- 
stitution of the VE 130 head-up display by a VEM 130 
system. 


Specifications 

Weight: 

(electronic unit) 9 kg 

(head-up display) 13 kg 

(VMC 180 head-down display) 14 kg 
(VCM 65) 4 kg 


Status 
In service in the Dassault Mirage 2000. No longer in 
production. 


Contractor 
Sextant Avionique. 


UPDATED 


TMV 1451 Electronic Head-Up 
Display for Commercial Aircraft 


The TMV 1451 head-up display comprises the Optical 
Head Unit (OHU) and the Head-Up Display Computer 


(HUDC). The OHU is installed in the glareshield panel 
either behind the glareshield front panel or in the oper- 
ational or pull-out position with the combiner appearing 
in the forward field of vision of the pilot. The HUDC is 
located in the electronics bay. It is linked on one side to 
the display management computer and on the other 
side to the OHU itself. The HUD’s control panel is 
included in the OHU. 

The OHU is an electronic head-up display system 
designed specifically to be installed in the glareshield 
of commercial aircraft and particularly in the Airbus 
A320. The head-up display, linked to the existing air- 
craft systems, can be used for roll-out guidance, visual 
approach guidance and monitoring of automatic 
approach and flare. The OHU is linked to the HUDC 
which generates the symbology to be displayed 
according to the flight phase. 

The OHU consists of optical lenses and combiner 
which present collimated symbology to the pilot super- 
imposed on the outside world, a miniature high- 
brightness CRT, an automatic brightness control which 
adjusts the symbol brightness to the required level and 
acontrol panel. Of limited volume, the OHU is designed 
and installed in such a way that the pilot’s lower field of 
vision is not interrupted. 

The head-up display computer is designed around 
VLSI circuits already in use in the display systems of 
A310 and A320 aircraft. Input parameters received 
from two distinct channels are monitored so that false 
information is instantaneously detected. The HUDC 
includes BITE. The symbol generator function of the 
computer is capable of driving two optical head-up 
displays. 


Specifications 

Weight: 

(OHV) 10.5 kg 

(HUDC) 5 kg 

Power supply: 115 V AC, 400 Hz 
Field of view: 24 x 15° 
Reliability: 

(OHV) 5,000 h MTBF 

(HUDC) 13,000 h MTBF 


Status 
In production. 


Contractor 
Sextant Avionique. 


Topsight Helmet-Mounted Display 


The Topsight helmet-mounted display for Rafale is a 
head-up sight and display fully integrated in a helmet. 
Symbology is displayed directly on the visor without any 
optics between the eye and the visor. The helmet is an 
ergonomically designed integral unit that weighs less 
than 1.45 kg, including electronics and mask. 
Topsight provides both target designation and acqui- 
sition. Designation involves locking the weapon system 
on an identified target. Acquisition allows the pilot, with 
a simple move of the head, and without having to 
manoeuvre the aircraft, to bring a target detected by the 


onboard systems within his field of view, even if the tar- 
get is outside the field of view of the conventional HUD. 

Topsight also provides continuous visor display of all 
parameters needed to carry out the mission, including 


The Topsight helmet-mounted display for Rafale 
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piloting, navigation, aircraft operation, firing data and 
system and detection warnings. This means the pilot 
does not have to look down at the instrument panel 
during critical phases of the mission. 
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Status 
In development for Rafale. 
Contractor 
Sextant Avionique. 
UPDATED 


VE 110, VE 120 and VE 130 
Head-Up Displays for Combat 
Aircraft 


Sextant Avionique has developed a full family of 
head-up displays for tactical aircraft of various sizes 
and sophistication. The displays include advanced soft- 
ware for each phase of a flight, allowing accurate 
attacks as well as navigation and piloting. 

The VE 120, chronologically the first of the family, 
was configured to the Dassault Super Etendard and 
Mirage F1. 

The VE 110, especially designed for small cockpit 
tactical or trainer aircraft such as the most recent ver- 
sion of the Dassault Alpha Jet, has the most compact 
Pilot’s Display Unit (PDU). 

The VE 130, with a larger PDU, is fitted to versions of 
the Mirage 2000. 

The instantaneous fields of view of the dual-combiner 
displays are typically about 20° in azimuth and 15 to 
18.5° in elevation, depending on aircraft type. 


Specifications 

VE110 

Dimensions: 

(PDU) 427 x 123 x 125 mm 
(EU) % ATR 

Weight: 

(PDU) 8-10 kg 

(EU) 8-9 kg 


Status 
No longer in production. 


Contractor 
Sextant Avionique. 


VEM 130 and VEH 3020 
Combined Head-Up and Head- 
Level Displays 


The VEM 130 is a derivative of the VE 130 which 
includes an additional capability for raster FLIR image 
presentation at head level. This display gives a field of 
view of 14 x 10° and the green phosphor raster display 
can be set at 525, 625 or 675 lines, 50 or 60 Hz. 

The VEH 3020 has been fitted to the French Dassault 
Rafale demonstrator aircraft. It is a dual head-up and 
head-level display and also forms a part of the Sextant 
Avionique integrated multidisplay system designed for 
the Enhanced Mirage 2000. The VEH 3020 HUD is a 
dual-raster/cursive type, while the TMM 1410 head- 
level display is the same as that employed in the VEM 
130 system. 


Specifications 

VEM 130 

Dimensions: 645 x 378 x 145mm (plus combiner 
glass) 

Weight: 23 kg 


VEH 3020 

Dimensions: 645 x 382 x 158mm (plus combiner 
glass) 

Weight: 24 kg 


Status 
The VEH 3020 has been selected for the Dassault 


Mirage 2000-5. 


Contractor 
Sextant Avionique. 


Sextant Avionique’s new concept in aircraft 
cockpit display systems 
1995 
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APX M 334 Sights for Helicopters 


The designation APX M 334 covers a family of roof- 
mounted sighting systems for helicopters. All are single 
eyepiece devices and have magnifications of x3 and 
x10 with corresponding 300 and 90 mrad fields of view. 

The principal requirement of the M 334 series is to 
provide an operational system able to detect a target at 
a range of about 10 km and recognise a tank at 5 km. 
An optional special TV camera arm allows the record- 
ing of observed images by a video recorder. 

Variants of the basic system have specific 
capabilities: 
M 334: observation and manually guided missile firing 
M 334-04 Athos: observation and firing of manually 
guided missiles or seeker-head missiles 
M 334-25: observation sight with rangefinding and tar- 
get localisation. When used in conjunction with a navi- 
gation system it constitutes the Osloh III system giving 
target absolute position. When used in connection with 
an aiming collimator it constitutes the Oshat system for 
air-to-ground gun and rocket firing 
M 397 HOT: observation sight able to fire HOT auto- 
matic infra-red guided missiles produced by the 
Franco-German Euromissile partnership. 


Status 

All members of the M 334 family are currently in pro- 
duction and service. A total of 1,500 systems is in 
operation in 30 countries. 

The sight has been fitted to such helicopters as: the 
Eurocopter Gazelle 341 and 342 and Super Frélon SA 
321; Westland Wasp, Lynx and WG 13; Bell 204, 205, 
206/OH-58 and 212; Sikorsky SH-3D, Hughes 500 and 
530, Agusta A 109, Eurocopter BO 105 and BK 117. 


Contractor 
SFIM Industries. 


UPDATED 


The SFIM APX M 397 sight 


Strix Sight for Armed 
Reconnaissance and Anti-Tank 
Helicopters 


The Strix sight for the HAP escort version of the 
Eurocopter Tiger is fitted with a thermal imager, direct 
view channel, TV channel, high-rate laser rangefinder 
and micromonitor used to project the thermal and TV 
video images and firing symbols into the sight 
eyepiece. 


The SFIM Viviane day/night sight is fitted on this Eurocopter SA 342M Gazelle 


HEAD-UP DISPLAYS AND WEAPON AIMING SIGHTS/France—International 


The weapon system uses Strix as a data reference 
system so as to determine its exact line of sight in 
space. Sighting precision is ensured by automatic tar- 
get tracking on the TV and thermal channels. The sight 
is designed to maintain the stabilisation and precision 
of the line of sight throughout the entire operating 
range of the helicopter. Composite materials are used 
for the structure so as to obtain the best trade-off 
between the mass of the integrated sensors and its own 
mass. 

Strix has recently been developed into a nose- 
mounted sight and integrated with a laser rangefinder/ 
designator for all laser terminally guided munitions. 


Status 
In production for the escort version of the Eurocopter 
Tiger. 


Contractor 
SFIM Industries. 


UPDATED 


Viviane Day and Night Sights for 
Helicopters 


SFIM has developed a family of day/night nose- or roof- 
mounted sights. Depending upon which sensors are fit- 
ted, these sights can perform day and night obser- 
vation, rangefinding, target localisation and firing by 
day or night of anti-tank automatic guided missiles, air- 
to-air heat-seeking missiles or laser guided missiles. 
This series includes Viviane, selected to add night 
capability to Euromissile’s HOT anti-tank missile sys- 
tem, Strix for the Tiger escort helicopter and other 
armed reconnaissance and anti-tank helicopters. 


Status 
Viviane is in full production. 


Contractor 
SFIM Industries. 


UPDATED 


Crusader Helmet Display System 


GEC-Marconi Avionics, in association with Gentex and 
Pilkington Optronics, is developing the Crusader hel- 
met system for both fixed- and rotary-wing aircraft. The 


INTERNATIONAL 


team is taking a fully integrated approach and is con- 
centrating on visor projection for fighter/attack appli- 
cations with full day and night capability. An optical 
head tracker is used for maximum accuracy and 


minimum latency. A 40° visor projected field of view has 
been demonstrated and is being further developed. 

Crusader employs Pilkington Safe-Lite display 
helmet optics. 


Status 

In development. A derivative of the Crusader display 
helmet system is in development for the Eurofighter 
2000. 
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Contractors 
GEC-Marconi Avionics. 
Gentex Corporation. 
Pilkington Optronics. 


UPDATED 


The Crusader helmet display system 
is under development 
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Head-Up Display for Corporate 
Aircraft 


GEC-Marconi Avionics has utilised its C-17 and combat 
aircraft head-up display technology to develop a HUD 
(HUD-2020) system for corporate jet operators. 

The system comprises a low-profile overhead- 
mounted display unit driven by a Honeywell display 
guidance computer. Cursive only, raster only and com- 
bined cursive over raster symbology modes are 
available. 

Multiple processing techniques are incorporated to 
achieve the system integrity required to enable the sys- 
tem to be used as the primary flight display with less 
than one critical failure in 10° flight hours. 


The display guidance computer interfaces with the 
aircraft avionic systems and generates the symbology 
displayed on the HUD. 

System control is achieved via the existing EFIS con- 
trol unit resulting in ‘seamless’ cockpit integration of 
the system. The display unit comprises an overhead 
projector unit and a combiner assembly which connect 
via a one piece mounting tray which is boresighted to 
the airframe. This allows the units to be changed 
without realignment. 

The single-piece refractive combiner assembly util- 
ises the latest coating technology which enables a dif- 
fractive coating to be fabricated on the external surface 
of the combiner in a hard material, dramatically reduc- 
ing the combiner’s mass. Stowable when not in use, the 


combiner will break away under forward pressure for 
safety. The instantaneous field of view of the system is 
30° in azimuth by 25° in elevation. 


Status 

In production. The system is currently being certified to 
Cat. Il on a Gulfstream IV aircraft and was expected to 
be complete by mid-1996, with Cat. Ill certification to 
follow on immediately. 


Contractors 
GEC-Marconi Avionics. 


Honeywell Inc Defense Avionics Systems. 


NEW ENTRY 


VH 100 Head-Up Display 


Sextant Avionique and Hamilton Standard have prod- 
uced a family of head-up displays as a part of advanced 
weapon control systems in helicopters, in particular for 
the air-to-ground firing of Stinger or Matra Mistral 
missiles. 

The VH 100 is designed to provide comprehensive 
navigation and weapon aiming information to the heli- 
copter crew, while being small enough to obscure the 
crew’s vision to the minimum. In weapon aiming it can 
offer air-to-air rockets and guns and air-to-ground guns 
and missile symbology and for navigation the display is 
compatible with NVG. The system comprises a pilot’s 
display unit, an electronics unit and a control panel. The 
total field of view is 20°. 

The system consists of a Pilot Display Unit (PDU), 
Electronic Unit (EU) and Optional Control Unit (OCU). 


The PDU utilises a miniature CRT which can gener- 
ate symbology visible in a high-brightness environment 
and optical lenses and combiner to present super- 
imposed symbology over the external scene. 

The EU provides power supply and signal processing 
for the CRT, generation of synthetic symbology,.electri- 
cal interfacing with weapons system sensors, airframe 
and fire control computations and aircraft sensor signal 
processing. 

The CU controls weapons mode selection, symbol 
luminance adjustment, firing distance selection and 
weapon elevation offset. 

The VH 100 has been flight-tested fitted to a Gazelle 
in France, on OH-58 and Bell 406 helicopters in the USA 
and BO 105 in Germany. It has been selected for the US 
Army’s OH-58 helicopter Stinger missile sight sub- 
system programme. Initial flight trials were completed 
in Autumn 1986. 


Specifications 

Weight: 

(pilot display unit) 2.99 kg 
(electronics unit) 1.99 kg 
Power supply: 28 V DC, 2.5A 
Field of view: 20° 

Reliability: >3,600 h MTBF 


Status 

No longer in production. In service in US Army OH-58 
helicopters. Some 210 of 420 units have been 
delivered. Twin VH 100 HUDs have been selected for 
the C-160 Transall upgrade. 


Contractors 
Hamilton Standard Division of UTC. 
Sextant Avionique. 
UPDATED 


Helmet-Mounted Display 


Sextant Avionique and Smiths Industries are develop- 
ing an advanced binocular Helmet-Mounted Display 
(HMD) for the UK attack helicopter programme. Light in 
weight and featuring enhanced comfort and safety, the 
HMD is designed for day and night use and is fully 
compatible with associated avionics systems and 
equipment. 

The HMD consists of a basic helmet with detachable 
display modules which allow pilots to optimise the 
weight for day or night missions. The helmet provides 
conventional physical protection and communications 
facilities and is personalised for each pilot. The day/ 
night display modules project imagery on to the visor 
using either computer-generated images or those from 
infra-red sensors or integrated light intensifiers. They 
are designed to remain in the helicopter when not in 
use. 

The HMD is a fully qualified and flight tested tracking 
system designed to meet a wide range of operational 


requirements. Its main features are a large field of view, 
integrated light intensifier tubes, infra-red or TV raster 
display, stroke symbology and accurate line of sight. 


Specifications 

Weight: 

(day) 1.8 kg 

(night) 2.2 kg 

Power supply: 28 V DC, 150 W 
Field of view: 40° circular 
Angular coverage: 

(azimuth) +90° 

(elevation) -45/+30° 

(roll) +45° 


Status 
Under development. 


Contractors 
Sextant Avionique. 
Smiths Industries Aerospace. 


The Sextant Avionique/Smiths Industries helmet- 


mounted display system 1995 
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Head-Up Display for the 
Eurofighter 2000 


GEC-Marconi Avionics, leading a consortium with Tel- 
dix, Gruppo Finmeccanico Systemi Avionici and 
ENOSA, has been awarded the development contract 


HEAD-UP DISPLAYS AND WEAPON AIMING SIGHTS/International 


for the head-up display for the Eurofighter 2000. The 
HUD forms part of the aircraft displays and controls 
subsystem and provides the primary display of flight 
information to the pilot. 

The Pilot’s Display Unit (PDU) uses diffractive optics 
featuring a single-element holographic combiner which 


consists of two glass elements bonded to produce a flat 
parallel-sided assembly. An optically powered holo- 
gram is recorded on photosensitised gelatine on the 
spherical interface sandwiched in the assembly and 
acts as the collimating combiner. The resulting 
advanced optical system, manufactured using 
computer-generated holographic techniques, provides 
new levels of display capability. Additionally, the unclut- 
tered simplicity of the combiner support structure 
allows virtually a clear out-of-cockpit field of regard. The 
total field of view is 30° azimuth by 25° elevation and the 
instantaneous field of view is 30 by 20°. The display is 
required to operate in three modes: cursive, raster and 
raster/cursive. 

The optical module brightness levels are optimised 
to operate in a very high ambient light environment, 
whilst minimising solar reflection and maximising out- 
side world transmission and display uniformity from 
within the large eye motion box. 

Associated with the PDU is a complex HUD control 
panel, developed by Teldix, which is attached to the aft 
face of the unit and incorporates LED technology for 
multifunctional displays. 


Status 
In development. 


Contractors 

ENOSA, INDRA Group. 

GEC-Marconi Avionics. 

Gruppo Finmeccanico Sistemi Avionici. 
Teldix GmbH. 


UPDATED 


The head-up display in development for the 
Eurofighter 2000 


Head-Up Display for the Tornado 


Teldix (Germany) is jointly responsible with Smiths 
Industries (UK) and Ottica Meccanica Italiana (Italy) for 
the production of the head-up display system for the 
Panavia Tornado. 

The system consists of a Pilot’s Display Unit (PDU) 
and an Electronics Unit (EU). The PDU incorporates a 
5 in (127 mm) CRT with deflection amplifiers and an 
extra high-tension power supply. It also includes the 
reflector, lens assembly and combining glass. The con- 
trol panel for the display is on the PDU. The optical sys- 
tem incorporates a standby sight in case of HUD failure 
and a mounting support for a recording camera. 

The EU includes a digital computer for symbol gener- 
ation, symbol motion and fire control functions and is 


programmable to customer requirements. The elec- 
tronically generated symbols are automatically 
adjusted by a photo-electric cell to a preset brightness 
level, to cater for conditions ranging from bright day- 
light to non-dazzle viewing at night. The BITE circuits 
allow for the direct detection of a defective assembly. 


Status 
In production. 


Contractors 

Ottico Meccanica Italiana SpA. 
Smiths Industries Aerospace. 
Teldix GmbH. 


VERIFIED 


The head-up display for the Panavia Tornado 


Heli-TOW Scout and Weapon 
System 


Heli-TOW is a helicopter-mounted day and night anti- 
armour and scout observation system. 

For day scout missions the Helios Observation Sys- 
tem provides x3 and x12 direct view optics to give the 
gunner or co-pilot a sharp close-up true colour picture 
to locate and identify the enemy. The FLIR is utilised for 
night and improves target visibility under conditions of 
battlefield obscurants. The stabilised sight is held 
steady by rate-integrating gyros, allowing the gunner to 
locate and track targets accurately. Since the sight can 
be roof- or nose-mounted, it is compatible with almost 
all helicopter configurations. In addition to FLIR, Heli- 
TOW options include laser rangefinder, laser range- 
finder/designator for target designation and gun 
camera for mission review and reconnaissance. 

Heli-TOW is a modern lightweight, low-cost modular 
system utilising digital electronics to provide precise 
missile launch and control to target impact. The modu- 
lar Heli-TOW system was designed to be compatible 
with almost all helicopter configurations. Helicopter 
missions can be quickly and easily changed when the 
Heli-TOW launchers are removed. 

The day and night anti-armour Heli-TOW system can 
be used with all Basic and |-TOW missiles, the present 
production of TOW 2A missiles and laser-guided Hell- 
fire missiles. Heli-TOW launches and guides Basic 
TOW, I-TOW, TOW 2, TOW 2A and Hellfire missiles. 


SNES 


Heli-TOW/Hellfire on a Eurocopter BO 105 


Autonomous Hellfire capability is provided by a 
stabilised laser designator. 

With the modular Heli-TOW design, growth potential 
to upgrade configurations is preplanned. Starting with 
the day-only Helios, upgrades can easily provide day 
and night operation, or laser rangefinding or laser 


include the 
Helios observation system for day or night scout oper- 
ations, Basic Heli-TOW for day scout and anti-armour 
TOW operation without countermeasures, Heli-TOW 2 
for day and night scout and anti-armour operation 
with full TOW 2 thermal tracking capabilities and 


designation. Heli-TOW configurations 


Heli-TOW/Hellfire for day and night scout and anti- 
armour operations with autonomous Hellfire and full 
TOW 2 thermal tracking capabilities. 


Status 
Six countries have ordered 160 systems for use on five 
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different military helicopter types. These countries are 
Belgium on the Augusta A 109, Denmark on the Eu- 
rocopter AS 550, Italy on the Augusta A 129 Mangusta, 
Saudi Arabia on the Bell 406 Combat Scout, Singapore 
on the Eurocopter AS 550 and Sweden on the Eurocop- 
ter BO 105. 
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Contractors 
Saab Dynamics AB. 
Systems and Electronics Inc. 
UPDATED 


AN/AVQ-35 Night Vision Goggles/ 
Head-Up Display System 


Elbit's AN/AVQ-35 is an advanced electro-optical sys- 
tem that combines the image seen through the ANVIS 
with computer-generated graphic and digital sym- 
bology. With vital flight information presented on the 
head-up display, the pilot can fly, and execute the entire 
mission, head-out of the cockpit. 

The AN/AVQ-35 accepts stroke video from the air- 
craft fixed HUD (in parallel) and projects it through 
Night Vision Goggles (NVG) using a special combiner. 
One or two pilots can use the same display through one 
or two combiners and control panels. 

System features: allow pilots to fly head-out of the 
cockpit for entire mission; ease pilot workload and 
reduce stress by eliminating the need to look inside at 
the cockpit; increase mission safety; and display sight 
information for aiming and shooting purposes (if avail- 
able). The AN/AVQ-35 technology can also be added to 
second- or third-generation NVGs. 


Specifications 

Weight: 

(ECU) 2.25 kg 

(CU) 0.36 kg 

(HDU) 0.45 kg 

Power: 28 V DC, 1 A (MIL-STD-704A) 


Status 
The system is operational in the US Marine Corps 
AH-1F Cobra helicopter. 


Contractor 
Elbit Ltd. 


NEW ENTRY 


Day-HUD 


Safe, daytime nap-of-the-earth flight demands that both 
pilots pay full attention to the external world. The ability 
to present comprehensive cockpit and navigational 
information directly in the pilot’s field of view dramati- 
cally increases flight safety and reduces crew work- 
load. Wearing the Day-HUD, pilots can fly head-out and 
receive all vital data, including altitude, height, speed 
and aircraft condition, flight and platform warnings at 
eye level. The Day-HUD head assembly adapts to 
ANVIS-AVS-6 or similar NVG-mountings. It comprises a 
miniature display source, and an optical combiner 
which interfaces with the AN/AVS-7 system. 


Specifications 

Field of view: 

(horizontal) 28° 

(vertical) 20 ° 

Exit pupil: 10 = 12 mm 

Eye relief: 25 = 40 mm 

Weight: 

(helmet mounted element) 0.27 kg 
(interface unit) 0.29 kg 


Contractors 
Elbit Ltd. 
El-Op Electro-Optronics Industries Ltd. 


NEW ENTRY 


Display and Sight Helmet 


The Elbit Display and Sight Helmet (DASH) allows the 
crew of a combat aircraft to direct missiles or sensors 


ISRAEL 


The Day-HUD System 


on to targets or points of interest by simply looking at 
that point. Head position, and hence sightline, is 
computed. DASH slaves all armament systems to the 
pilot’s line of sight. The pilot directs missiles, radar and 
INS to specific targets by looking at them and receives 


on 
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feedback on his visor on the target that has been 
acquired. The pilot can also point out a target to a sec- 
ond crew member by looking at it. 

DASH presents the head-up display information 
directly on the pilot’s visor so that he is always aware of 
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Units of Elbit’s DASH helmet-mounted sight 
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flight conditions and so on. The position of a target 
seen by one crew member can be electronically cued in 
the visor of any other person linked into the system. 


Specifications 
Weight: 1.8 kg 

Field of view: 22° 
Coverage: 

(azimuth) +160° 
(elevation) +70° 

(roll) +60° 

Reliability: 2,000 h MTBF 


Status 

A third-generation helmet display, more compact and 
lighter than the two previous versions, is undergoing 
flight tests. In service on Israeli Air Force F-4, F-15, F-16 
and with foreign customers on F-5, F-16 and MiG-21. 


Contractor 


Elbit Ltd. 
UPDATED 


ee 


Components of the Elbit night vision head-up display system 
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ANVIS/HUD Night Vision 
Goggles/Head-Up Display System 


Elbit has developed a head-up display system 
which projects flight data into the view of a pilot’s 
night vision goggles enabling him to keep watch out- 
side the cockpit while remaining aware of speed and 
altitude. 

The electro-optical ANVIS/HUD system combines 
the image seen through the night vision goggles with 
computer-generated graphics and digital symbology. 
Information gathered by the computer from the helicop- 
ter’s systems is processed and displayed on a CRT. 
From there, the symbology is combined with the image 
seen through the NVG. The stroke display integrates all 
the information required by the helicopter pilot such as 
horizontal and vertical attitude, air data, navigational 
data and warnings. 

The system may be easily mounted on any NVG 
and no changes are necessary. The display does not 
interfere with and does not degrade the NVG image. It 
is compatible with second- and _ third-generation 


1995 


goggles, does not restrict head movement, can be eas- 
ily disconnected and can be used with NBC masks or 
spectacles. 

The system can also be adapted for transport 
aircraft. 


Specifications 

Weight: 0.11 kg 

Power supply: 28 V DC 
Field of view: 32 x 24° 
Resolution: 512 x 512 pixels 


Status 
A US Army contract calls for production of up to 3,000 
systems for US Army AH-1F, UH-60A and L, UH-1H and 
V, OH-58A and C, CH-47 helicopters and US Marine 
Corps UH-1N and CH-46E helicopters. Some 250 sets 
had been supplied by the end of 1993. 

In service in Israeli Air Force AH-1S and CH-53 heli- 
copters. Also selected for Israeli Air Force C-130 
aircraft. 


Contractor 
Elbit Ltd. 
VERIFIED 


These Elbit night vision goggles are used in 
association with the head-up display system 


Model 849A Head-Up Display 


The El-Op Model 849A HUD consists of a customer- 
tailored upfront control panel and an integral high- 
resolution colour cockpit TV sensor for post-flight 
debriefing. 

The Model 849A is designed for small fixed-wing air- 
craft and helicopters such as the A-4, L-39, Tucano and 
Pampa. Ideal for avionics upgrades, it is a compact, 
low-cost, lightweight, easy to maintain HUD which is 
capable of displaying cursive symbology. 


Specifications 

Weight: 

(PDU) 4 kg 

(PSVS) 7 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 VDC 

Field of view: 20° circular 
Environmental: MIL-E-5400T 


Status 
In service in the A-4 Skyhawk, L-39 and IA 63 Pampa. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


VERIFIED 


Model 959 Head-Up Display 


The Model 959 HUD comprises a customer-tailored 
upfront control panel and an integral colour cockpit TV 
sensor for postflight debriefing. It is designed for 


medium and small cockpits in aircraft such as the F-5, 
F-16, Kfir, MiG-21, MiG-23, Mirage and trainers. 

The HUD 959 is capable of displaying high- 
brightness cursive symbology with an option to overlay 
it on a raster display. Its shape results from a repackag- 
ing of modules from other El-Op HUDs in order to maxi- 
mise the field of view in a given volume. The Model 959 
HUD can function as the mount for a multifunction dis- 
play or other flight instrument. 


Specifications 

Weight: 23 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 VDC 


The Model 959 HUD is designed for medium and 
small cockpits 


Field of view: 24° 
Environmental: MIL-E-5400T 


Contractor 
El-Op Electro-Optics Industries Ltd. 
VERIFIED 


Model 967 Head-Up Display 


The Model 967 HUD consists of a customer-tailored 
upfront control panel and an integral high-resolution 


The Model 967 HUD is third-generation NVG 
compatible 


colour cockpit TV sensor. It is designed for high- 
performance aircraft with medium or large cockpits 
such as the F-4, F-5, F-15, F-16, F/A-18, MiG-29 and 
Su-27. 

The Model 967 is capable of displaying high- 
brightness cursive symbology and raster with or with- 
out stroke symbology overlaid on it. It is a wide field of 
view, high-reliability lightweight HUD which is third- 
generation NVG compatible. 


Specifications 

Weight: 21 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 

Field of view: 28° 

Environmental: MIL-E-5400T 


Contractor 
El-Op Electro-Optics Industries Ltd. 


VERIFIED 


Model 979 Head-Up Display 


The Model 979 HUD comprises a customer-tailored 
upfront control panel and an integral high-resolution 
colour cockpit TV sensor for post-flight debriefing. It is 
designed for medium and small cockpits for aircraft 
such as the F-5, F-16, IAR 99 and 109, L-39, L-59, Kfir, 
MiG-21, MiG-23 and Mirage. 

The Model 979 is capable of displaying high-bright- 
ness cursive symbology with an option of overlaying it 
on a raster display. Its double combiners are designed 
to withstand canopy loss or a birdstrike, making it ideal 
for high-performance fighters with a one-piece canopy 
and no windshield. 


Specifications 

Weight: 18 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 

Field of view: 24° 

Environmental: MIL-E-5400T 


Status 
In service in the Kfir and F-5. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


VERIFIED 


Model 981 Head-Up Display 


The El-Op Model 981 HUD consists of a Pilot’s Display 
Unit, Display Processor Unit, cockpit TV sensor and 
power supply unit, all combined into a single package. 
It features a raster and stroke display and air-to-air and 
air-to-ground modes. Interface to other equipment is via 
a MIL-STD-1553B multiplexer bus or analogue, synchro 
or discrete signals. The integral BIT is automatic or 
manually initiated. 
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Specifications 

Weight: 43 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 530 W 
28 V DC, 30 W 

Field of view: (horizontal) 30° x (vertical) 21° 


Status 
In service in the Israeli Air Force Phantom 2000. 


Contractor 
El-Op Electro-Optics Industries Ltd. 
VERIFIED 


Model 982/3 Head-Up Displays 


The Model 982/3 HUDs comprise a customer-tailored 
upfront control panel and an integral high-resolution 
colour cockpit TV sensor for post-flight debriefing. The 
HUDs are designed for medium and small cockpits in 
aircraft such as the F-5, IAR 99 and 109, Kfir, L-39, L-59, 
MiG-21, MiG-23 and Mirage. 

The Model 982 and 983 HUDs are two models which 
differ in their combiner design to accommodate differ- 
ent types of cockpits. This results in the reduction of 
cost and weight, while maintaining high performance. 
Both HUDs are capable of displaying high-brightness 
cursive symbology with an option to overlay it on a ras- 
ter display. 


Specifications 

Weight: 19 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 

Field of view: 24° 

Environmental: MIL-E-5400T 


Status 
In service in the Kfir and F-5. 


Contractor 
El-Op Electro-Optics Industries Ltd. 
VERIFIED 


Model 989 Head-Up Display 


The El-Op Model 989 HUD consists of a Pilot’s Display 
Unit (PDU) with integral power supply unit and an Elec- 
tronics Unit (EU). It is designed for medium-size cock- 
pits in aircraft such as the AMX, MiG-21, MiG-23 and 
trainers. 

The Model 989 features stroke, raster and stroke on 
raster displays and also operates as a standby sight 
and has navigation, air-to-air, air-to-ground and test 
modes. Interface to other equipment is via a MIL- 
STD-1553B multiplexer bus or through logic discretes. 
The integral BIT is automatic or manually initiated. 
Provisions are made for an upfront control panel and 
cockpit TV sensor. 


Specifications 
Weight: 18 kg 


The El-Op Model 981 HUD is in service in Israeli Air Force Phantom 2000 aircraft 
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The El-Op Model 989 HUD is installed in the AMX 


Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 

Field of view: 24° circular 
Environmental: MIL-E-5400T 


Status 
In service in the AMX. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


VERIFIED 


Helmet-Mounted Display Device 


The Helmet-Mounted Display Device (HMDD) consists 
of a head assembly featuring add-on capability to the 
ANVIS/6 or similar NVG adaptor. It contains a miniature 
display source, an optical subassembly and a lower 
electronic adaptor unit which interfaces with the aircraft 
symbol generator. 

The HMDD features a stroke and/or raster display to 
comply with the existing display source and is adjust- 
able by controls similar to those incorporated in the 
NVG. It is removable from the helmet, can be folded 
while on the helmet and is compatible with the aviator’s 
eyeglasses and gas mask. The system is transferable to 
either eye, to allow use of the dominant eye, and the use 
of two HMDDs as a binocular display is an option. 


Specifications 

Weight: 

(helmet element) 0.11 kg 

(interface unit) 0.29 kg 

Field of view: (horizontal) 28° x (vertical) 20° 


Contractor 
El-Op Electro-Optics Industries Ltd. 


VERIFIED 


The helmet-mounted display device can be used 


with either eye 1995 
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Head-Up Display for the AMX 


Alenia has collaborated with OMI to produce the Type 
35 HUD for the AMX. OMI designed the Pilot’s Display 
Unit (PDU) and Alenia was responsible for the Symbol 
Generator Unit (SGU) using its MARA family of data pro- 
cessors. The symbols generated can be changed by 
software and a display recorder, using either tape or 
film, can be fitted to the display. 


Specifications 

Dimensions: 

(PDU) 136 x 350 x 650 mm 
(SGU) % ATR short 

Weight: 

(PDU) 13.75 kg 

(SGU) 8.5 kg 

Power supply: 115 V AC, 400 Hz 


Status 
In production for the AMX. 


Contractors 
Alenia SpA. 
Ottico Meccanica Italiana SpA. 
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The Alenia/OMI head-up display for the AMX 


Head-Up Displays 


The Head-Up Display (HUD) provides information such 
as altitude, airspeed, magnetic heading, attitude, angle 
of attack and aiming reticle to the pilot during the mis- 
sion. The information is presented as symbology with a 
collimated image overlaid in the pilot’s view. The HUD 
consists of the display unit and a symbol generator. 


Status 

In production for Japanese Self Defense Force AH-1S, 
F-4EJ Kai, F-15J/DJ, T-4 and US-1A aircraft. Also in 
limited production for the CCV-T2 and C-1 QSOL 
experimental aircraft. 


Contractor 
Shimadzu Corporation. 


Helios Helicopter Observation 
System 


The Helios is a roof- or nose-mounted observation sys- 
tem for scout/rescue helicopters. The system has x3 
and x12 magnification, high-resolution optics (by the 
UK company Pilkington) and high-stabilisation accu- 
racy. The eyepiece arm protruding into the cockpit in 
the roof-mounted version, can be stowed close to the 
roof when not in use and the eyepiece height is adjust- 
able. The system comprises five units: sight head, 


Helios mounted on a Eurocopter AS 355 helicopter 


JAPAN 


SWEDEN 


electronic unit, control panel, control unit and line of 
sight indicator. 

The Helios has provisions for laser rangefinder/des- 
ignator and thermal imaging system for night vision. It 
can accept commands from laser warning receiver, hel- 
met sight or avionics systems for accurate target pos- 
itioning and generate outputs for weapons aiming. A 
camera port for a film or CCD camera is included to 
allow recording of the screen. 

A full upgrade to a Heli-TOW weapon system cap- 
ability can be achieved by adding TOW trackers and a 
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The range of HUDs made by Shimadzu Corporation 
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Missile Launching and Guidance System (MLGS) to 
Helios. 

Helios can also be converted to a HeliHOT or 
Heli-Hellfire system, by incorporating goniometers, an 
MLGS, a Laser Designator and a Hellfire Launching 
system, depending on which capability is required. 


Specification 

Dimensions: 

(electronic unit) 257 x 194 x 320 mm 
(sightline indicator) 60 x 60 x 85 mm 
(control panel) 48 x 146 x 70 mm 
(control unit) 100 x 130 x 175 mm 
Weight: 

(observation unit) 46 kg 

(electronic unit) 13.3 kg 

(sightline indicator) 0.3 kg 

(control panel) 0.8 kg 

(control unit) 1.1 kg 

Power supply: 28 V DC, 290 W 

Field of view: 20° (x3 mag), 5° (x12 mag) 
Sightline deflection: +120° (azimuth), +25° (elevation) 
Environmental: MIL-E-5400 T Class 1B 


Status 
In production. 


Contractor 
Saab Dynamics AB. 
UPDATED 


Stabilised Electro-Optical System 


The Stabilised Electro-Optical System (SEOS) is a sur- 
veillance and targeting system designed for a variety of 
operational uses in helicopters and for ships and land 
vehicles. The system interface architecture allows easy 
integration with the aircraft management and control 
system. The design has been optimised for surveillance 
and target acquisition, as well as for target tracking and 
weapon aiming. 

SEOS comprises a sensor head, control unit, control 
panel, presentation unit and electronics unit. 

The sensor head can be attached to the nose, roof, or 
rotor-head of a helicopter. Sensors included in the 
basic version are a FLIR and two TV cameras. Optional 
sensors include laser rangefinder and laser designator. 
The picture is electronically transmitted and presented 
ona TV screen. The combination of sensors, together 
with advanced image processing, gives the user 
flexibility in the use of the information. 


Status 
Under development. 


Contractor 
Saab Dynamics AB. 


UPDATED 
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AF500 Series Roof Observation 
Sights 


Since 1967, Avimo has been involved in the design of a 
family of sightline stabilised weapon aiming devices, 
under the general designation AF500. The AF532 roof- 
mounted helicopter sight is the latest joint project in this 
field, superseding the AF120 sight introduced in 1970 
and still operational in the British Army Air Corps’ West- 
land Scout helicopters. The new sight is half the weight 
of its predecessor, but confers a greatly improved 
optical performance. 

This gyrostabilised, monocular, periscopic telescope 
is designed for the gunner/observer in reconnaissance 
helicopters, particularly when scouting targets for 
anti-tank helicopters. 

The device has a built-in interface for a laser 
designator and rangefinder which can be installed at 
first line level without the need for setting up or initial 
adjustment. It can also be adapted for night vision 
equipment, helmet sights and weapons, and there are 
facilities for attaching a television recording camera for 
training or intelligence gathering. The design of the 
optical system is such that the varying eye positions in 
different helicopter installations can be easily 
accommodated. 

The gyrostabilised head protrudes above the roof for- 
ward of the rotor mast, while the down-tube and eye- 
piece extend downwards from the roof so that the 
eyepiece falls into a comfortable viewing position. The 
down-tube is adjustable in height and retracts side- 
ways, locking close to the roof when not in use. A con- 
trol handle is extended by the operator and adjusted in 
tilt so that it can be used with the right forearm resting 
on the knee. A horizontal thumbstick is used to steer 
the sightline and a direction indicator, to show its direc- 
tion relative to aircraft heading, is mounted on the 
glareshield in front of the pilot. 

The sight provides a stabilised image of the chosen 
field of x2.5 magnification for search and x10 for identi- 
fication and laser operation. The sightline may be 
steered through +30° and +120° in pitch and yaw 
planes respectively. 

AF580 systems, fitted with GEC-Marconi Defence 
Systems laser ranger and target designators and inte- 
grated with a Collins Automatic Target Hand over Sys- 
tem have been evaluated by the US Army in Bell 
OH-58C Kiowa helicopters. This combination of sys- 
tems permits the range and bearing of the target to be 
determined by the observation helicopter and trans- 
mitted by datalink to an attack helicopter. In a recent 
development a thermal image from a separate FLIR has 
been injected into the sight to permit night obser- 
vations. The FLIR and the sight are steered by the same 
controller. 
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The AF532 sight unit installed on the roof of a British Army Westland Gazelle helicopter 


Status 

In service in British Army Air Corps’ Westland Gazelle 
helicopters. Laser targeting equipment is now being 
fitted. 


Contractor 
Avimo Ltd. 


RGS Series Weapon Aiming 
Systems 


The RGS Series is a comprehensive range of airborne 
weapon aiming systems, from the simplest of aiming 
devices to the more sophisticated type of lead comput- 
ing HUDs. The compact size of the RGS Series allows 
easy installation in the smallest of cockpits, making it 
suitable for small turboprop and jet trainers. When 
cockpit space is particularly restricted, low-profile ver- 
sions of the sight heads can be provided. All variants of 
the Series utilise the same sight head/cockpit interface. 

Although the primary role of the RGS Series is for use 
in trainer aircraft, the more sophisticated derivatives 
can be utilised as alternatives to full HUDs. The Series 
includes the RGS1 universal manually operated fixed 


type sight, RGS2 basic lead computing rate gyro sight- 
ing system, RGS2A compact gyro gunsight and 
weapon delivery computer for enhanced ground attack 
capability and RGS2R laser augmented system based 
on a microprocessor for high-speed low-level attacks. 

The RGS1 is a fixed optical sight head which pro- 
vides a basic weapons delivery system. Incorporated in 
the sight head are a combining glass, fixed-plane mir- 
ror, movable spherical mirror and injected reticle sys- 
tem. Utilising a 100mm wide aperture, the RGS1 
provides the pilot with biocular viewing, enhancing 
efficiency even in the most turbulent conditions when 
otherwise unavoidable head movements would cause 
loss of the aiming mark. For ease of viewing, the RGS1 
displays an aiming mark which is projected at infinity. 
Compensations for ordnance characteristics, mode of 
attack and crosswind are made by deflecting the aim- 
ing mark in azimuth and elevation. These deflections 
are made manually using control knobs on either side 
of the sight head and are displayed, in mils, on indicator 
scales facing the pilot. A brightness control allows the 
aiming mark illumination to be varied according to 
prevailing light conditions. 

The RGS2 is a lead computing optical gunsight 
which comprises an optical sight head, computer and 
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gyro unit and a control unit. The sight head comprises a 
combining glass, fixed-plane mirror and movable 
spherical mirror which is suspended in gimbals, con- 
trolled by torque motors and displacement transduc- 
ers. An injected reticle system, with two reticle lamps, is 
also included. The mirror deflection is very accurately 
determined by the controlling signals and does not suf- 
fer from the temperature dependence and long-term 
drift encountered in the frequently used open-loop sys- 
tem. The computer and gyro unit houses the system 
electronic circuitry and a gyro pack. The electronics 
comprise circuits for weapon aiming calculations and 
the system power supply. The circuits are built of elec- 
tronic components assembled on plug-in printed circuit 
cards. The gyro pack consists of three miniature high- 
precision rate gyros measuring aircraft pitch, yaw and 
roll rates. Output signals from these gyros control the 
deflections of the aiming mark in the sight head. The 
control unit operates the system and incorporates a 
built-in check function. A facility to set the aiming mark 
manually is also provided by this unit. 

The RGS2A has all the features of the RGS2 but util- 
ises a more powerful weapons aiming computer. This 
computer provides improved delivery of bombs and 
rockets by incorporating a CCIP function. 

The RGS2R has all the features of the RGS2A but 
with the integration of a separate laser rangefinder. 
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The twin RGS2 sight head installation in a Saab 
105 side-by-side two seat trainer 


The RGS2 Series can be used in a twin-sight head 
arrangement for training purposes in which the instruc- 
tor’s and trainee’s aiming marks are deflected equally 
and in exact synchronisation. For light attack aircraft, 
the same principle can be used for slaving a laser 
rangefinder or an IR missile or radar homing device to 
the optical sightline of the sight head. 


Specifications 

Dimensions: 

(control unit) 38 x 146 x 84 mm 

(computer and gyro unit) 114 x 175 x 275 mm 
Weight: 

(RGS1 sight head) 2.5 kg 

(RGS2 sight head) 3.1 kg 

(control unit) 0.8 kg 

(computer and gyro unit) 4.5 kg 

Power supply: 

(RGS1) 28 V DC, 30 W (max) 

(RGS2) 115 V AC, 400 Hz, single phase, 70 VA (max) 
28 V DC, 60 W (max) 


Status 

The RGS Series has been in operational service since 
1982. RGS systems have been fitted to the BAe Hawk, 
CASA Aviojet C-101, Aermacchi MB-326 and MB-339, 
Agusta (SIAI-Marchetti) S.211, Northrop F-5, Fiat 
G-91R3, Saab 105, MB Vectro 2, Dassault Super Mys- 
tére, Pilatus PC-7 and PC-9, Shorts Tucano, Embraer 
Tucano, IA 63 Pampa, Pucara and A-4 Skyhawk. 


Contractor 
Avimo Ltd. 


4500 Series Head-Up Displays 


The 4500 Series head-up display system is primarily 
designed for light attack aircraft and trainers. Designed 
from the outset to be a dual-mode cursive and raster 
display, the HUD is modular allowing the mechanical 
outline to be optimised to fit most aircraft installations. 

The display gives a 24° total field of view with a large 
instantaneous field of view available from the 4.5 in 
(114 mm) exit lens. P53 phosphor is used on the CRT, 
giving a very bright display. The upfront control panel 


gives complete control over the rest of the system anda 
colour camera is fitted to record the pilot’s view. 

The interface unit or Head-up display Electronics Unit 
(HEU) is either a % ATR or % ATR box containing. mul- 
tiple analogue and discrete synchro interfaces, 1553B 
R/T or bus control, 68020 or 1750A or GEC-Marconi 
Avionics DRACS processors and symbol generators 
and graphics processors. Full weapon aiming, mission 
computations and head-up and head-down display 
symbol generation are available. 

The Type 4010 has both cursive and raster displays, 


The Type 4500 head-up display in a New Zealand Air Force A-4 Skyhawk 


the latter being selected by a switch on the upfront con- 
trol panel. The 4500 and 4010 are physically identical 
and were based on the optical and symbol generation 
technology previously used on the COMED system. 
The extensive production runs of COMED had removed 
any design problems, while the weapon aiming, inter- 
facing and air data techniques were derived from a 
series of complete weapon systems designed and built 
by GEC-Marconi Avionics. 

The 4010 head-up display provides a full suite of navi- 
gation symbology with steering and location cues avail- 
able at all times and generates automatic or selected 
weapon aiming symbology for all known air-to-air and 
air-to-ground weapons. Weapon release can be trig- 
gered manually or automatically at the pilot’s dis- 
cretion. The control panel allows the pilot to set up the 
navigation system, select and display modes during 
flights and then change to a raster display when the 
mission sensors, such as FLIR, come into play. 

Since the introduction of the 4500 Series HUD, sys- 
tems have undergone rigorous flight trials on the Buc- 
caneer and Harrier Nightbird aircraft at the Defence 
Research Agency, Farnborough. An RAF Jaguar was 
fitted out with a GEC-Marconi Avionics system and flew 
early in 1989. The success of these trials was due in 
part to the flexibility of the highly programmable soft- 
ware in the HEU and the performance of the HUD in 
both cursive and raster modes. 

The HUD is an integral part of various total system 
options at present being considered in the worldwide 
retrofit market. The unit fits straight on to existing gun- 
sight mounts and can, because of its compact size, 
meet the installation requirements of many types of 
attack aircraft. 


Specifications 

Weight: 

(HUD) 12 kg 

(HEU) 14 kg 

Power supply: 115 V AC, 400 Hz 


Status 

In production and in service for Royal Air Force Jaguar 
aircraft and for the A-4, C-101, F-5 and Mirage Ill and 5 
aircraft retrofits. 


Contractor 
GEC-Marconi Avionics. 


UPDATED 


Type 9000 Head-Up Display 


To cater for larger attack/fighter aircraft or those air- 
craft with less installation constraints, GEC-Marconi 
Avionics has developed the Type 9000 wide-angle con- 
ventional HUD with a 6.5 in (165 mm) exit lens. It has 
self-contained high- and low-voltage power supplies 
and is capable of cursive and raster display with 


cursive-in-raster flyback. High-brightness combiners 
give daylight viewability of the raster FLIR image. A 
high-resolution colour camera is fitted to record the 
pilot’s view. 


Status 
In production for the Royal Air Force Tornado GR. 
Mk 4. 


Contractor 
GEC-Marconi Avionics. 


ISIS Weapon Aiming Sights 


The Integrated Strike and Interception System (ISIS) 
has been designed for the aiming of guns, rockets and 
bombs in the close support role and for guns and 
missiles in air combat. 

The ISIS sight can also use range information 
from a laser rangefinder and can serve as a low-cost 
alternative to a CRT head-up display by displaying 
pointing information from a laser seeker such as the 
Martin Marietta Pave Penny or GEC-Marconi Avionics 
LRMTS. The company claims that adequate accuracy 
is coupled with low maintenance cost and high 
reliability. 

Operation is essentially the same for all members of 
the ISIS family. A two-axis rate gyro generates a lead- 
angle proportional to the rate of turn and a mirror 
attached to the rotor reflects the image of an illumi- 
nated reticle pattern through a collimating lens onto a 
combining glass and into the pilot’s field-of-view. 

In the ground attack role the reticle is depressed 
below the armament datum through an angle which 
compensates for the combined effects of the weapon’s 
ejection velocity, angle of attack of the airframe in the 
intended release conditions, the gravity drop of the 
weapon during its flight and the surface wind, if known. 
These angles may be set up by the pilot to suit the 
intended attack speed, dive angle and slant range at 
weapon release, or he may prefer to use a predeter- 
mined set of parameters for each type of weapon 
carried. 

In air combat the unit measures the rate of turn of the 
sightline and scales it to target range, thus producing a 
first order lead-angle solution. 

To assist steering and enable the pilot to make allow- 
ance for sudden manoeuvres by the target, most sights 
include a second fixed reticle representing the gun 
axis. 


Specifications 

ISIS D-195R Mk 3 

Dimensions: 

(sight head) 243 x 251 x 132 mm 
Weight: 

(sight head) 4.1 kg 

(control unit) 1.36 kg 

(gyro interface unit) 1.63 kg 
(throttle unit) 0.2 kg 


Status 

In service in the British Aerospace Hawk strike/trainer. 
The ISIS first entered service in 1968 and current users 
include the air forces of Argentina, Australia, Austria, 
Canada, India, Indonesia, Italy, Kenya, Norway, Singa- 
pore, the UK and Venezuela and the US Marine Corps. 
ISIS has been fitted to 25 different aircraft types includ- 
ing the Saab 105 (ISIS F-126), Fiat G91Y (ISIS B), Aer- 
macchi MB-326 (ISIS F-126), McDonnell Douglas A-4S 
(ISIS D-101), Northrop CF-5A (ISIS N), Northrop NF-5A 
(ISIS F-195R), BAe Hawk (ISIS D-195R), HAL Ajeet (ISIS 
F-195R), HAL HF24 (ISIS F-124), MiG-21FL, Mostar 
Galeb and LAS A-4C (ISIS D-126R). 


Contractor 
GEC-Marconi Avionics. 


Optical Head Tracking System 


The optical head tracking system is fast and accurate 
and is not influenced by metal structure within the air- 
craft or by moving metal such as an integrated display 
helmet. 

One or more optical sensors located rigidly on the air- 
craft detects the position of several helmet-mounted 
LEDs. A multiplexer energises each LED in turn. The 
position of the helmet is calculated from the relative 
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The D-195R, fitted to the British Aerospace Hawk trainer, is a typical member of the GEC-Marconi 


Avionics ISIS range of weapon sights 


position of each LED. The system does not need to be 

aligned or boresighted after initial installation. 
Electronics can be supplied as a stand-alone unit or 

as acard set for installing in an existing electronics unit. 


Contractor 
GEC-Marconi Avionics. 


AN/AVQ-29 Head-Up Display for 
the A-7D and A-7K 


The AN/AVQ-29 head-up display was developed from 
the HUD which equips the F-16C/D in order to give the 
A-7 a full night attack capability when used in con- 
junction with an electro-optical sensor. 


Status 
In production. GEC-Marconi Avionics has also supplied 
HUDs for the YA-7F being built by LTV. The US Air 


The GEC-Marconi Avionics HUD for the F-5E 


National Guard may retrofit 337 aircraft to the standard 
being demonstrated in the YA-7F. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Head-Up Display and Weapon 
Aiming Computer for the F-5 


GEC-Marconi Avionics has developed a Head-Up Dis- 
play and Weapon Aiming Computer (HUDWAC) for the 
Northrop F-5E that, as an avionics upgrade, allows the 
performance and manoeuvrability of the F-5 to be 
combined with the advantages of head-up flight. 

The F-5 HUD utilises technology and hardware from 
other GEC-Marconi Avionics HUD programmes and 
performs air-to-air and air-to-surface weapon aiming 
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calculations as well as delivering symbology for flight 
and navigation modes. The HUD comprises a Pilot Dis- 
play Unit (PDU), an Electronics Unit (EU) and a Weapon 
Data Input Panel (WDIP). 

The PDU fits in an existing mounting tray. The PDU’s 
25° total and 15.75° vertical by 16.9° azimuth instan- 
taneous fields of view are achieved without impinging 
on the F-5’s ejection plane. A 16 mm cinematic camera 
is included in the PDU, but a TV camera is available as 
an option. The PDU control panel includes switches for 
controlling symbol brightness, standby sight selection 
and symbol declutter. Data entry is via a keypad on the 
same control panel. 

The EU will fit in all existing configurations of the F-5E 
in the same location as the LCOS gyro lead computer 
which is removed for HUDWAC installation. It contains 
a power supply, integral cooling fans and the circuit 
cards for processing, symbol generation and _ inter- 
facing with the F-5’s avionics systems. 

The HUDWAC in its baseline configuration interfaces 
with the F-5’s power supply, CADC, AHRS, fire control 
system and AN/APQ-153, 157 or 159 radar. The system 
has flown with the LN-93, with the H423 laser inertial 
navigation system and also with the LN-39. Optionally, 
the HUDWAC will interface with the AN/APG-69(V) 
radar and the LN-39. 

The system software provides weapon aiming calcu- 
lations for weapons certified for F-5 carriage and is writ- 
ten to display symbology which complies with 
MIL-STD-1787. The system has the capability to expand 
and handle the AIM-9P-4 missile line of sight and off- 
boresight aiming. 

The system operates in three modes: navigation, 
surface attack and air combat. 

In navigation and landing submode the display sym- 
bology shows speed, altitude, heading, velocity vector, 
pitch, bank, Mach number and g. Inertial navigation 
information when available is also displayed. 

Surface attack modes include Continuously 


Computed Impact Point (CCIP) and Continuously 
Computed Release Point (CCRP) displays. 
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as part of the LANTIRN system 
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There are three air-to-air modes: missiles; Lead 
Computing Optical Sight (LCOS) for tracking 20 mm 
cannon attacks and dogfight, which combines missiles 
and guns; LCOS and snap-shoot or Continuously 
Computed Impact Line (CCIL) on the same display. 

The system has built-in test facilities to isolate faults 
to a particular LRU. Predicted MTBF for the HUDWAC 
is greater than 1,400 hours. The HUDWAC’s support 
equipment includes a semi-automatic system test set 
which uses a 16-bit microprocessor. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Head-Up Display for the C-17 


The head-up display for the C-17 is claimed to be the 
world’s first HUD designed as a critical flight instru- 
ment. The unit, unlike other GEC-Marconi Avionics 
HUDs, has a single box, the electronics being built into 
the optical unit rather than being separate. It has a 30° 
azimuth by 24° elevation field of view and has twin inte- 
gral MIL-STD-1750A processors. Two HUDs are fitted 
to the aircraft, one each for pilot and co-pilot. When not 
required, the HUD'can be folded away below the line of 
sight. 


Specifications 
Power supply: 115 V AC, 400 Hz, single phase, 100 W 
Reliability: 5,000 h MTBF 


Status 
In production. 


Installation of the GEC-Marconi Avionics holographic head-up display unit in the Lockheed F-16 cockpit 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Head-Up Display for the F-16 and 
A-10 


Notwithstanding the capability and growth potential of 
the standard Lockheed F-16 head-up display, the US 
Air Force in the mid-1970s issued requirements to in- 
dustry for a more advanced system. This, in conjunc- 
tion with improvements in other areas, provided the 
basis for a substantial upgrading of the F-16’s under the 
designation Multinational Staged Improvement Pro- 
gramme (MSIP). The specific improvement sought was 
the adoption of the Lockheed Martin LANTIRN to per- 
mit the F-16 to operate in all weathers and at night and 
the provision of a HUD which meets the qualification 
requirements, including wind blast and birdstrike. 

It was soon realised that the field of view needed for 
this would be far greater than that available with 
existing head-up display technology. Conventional 
head-up displays with lateral and vertical fields of about 
13.5 and 9° respectively could be expanded to 20 and 
15° using standard optics, but this would still be less 
than the field size the US Air Force had set as its ulti- 
mate objective. 

GEC-Marconi Avionics started developing a head-up 
display based on holographic techniques using the 
principles of diffractive optics and in July 1980 was 
awarded a development contract and initial production 
options totalling $103 million. By May 1982 the US Air 
Force had options on 603 holographic head-up dis- 
plays for F-16s and 250 Fairchild A-10s as part of the 
LANTIRN programme. The system combines the wide- 
angle display geometry made possible by using holo- 
gram technology with a company-developed method of 
combining raster and cursive symbol writing that 
greatly reduces the amount of equipment needed for 
day/night head-up display. The optical train uses three 
combiner glasses, each of which is a sandwich, the 
hologram being imprinted on to a gelatin filling. It pro- 
vides a field of view of 30° laterally and 18° vertically. On 
the electronics side, it incorporates MIL-STD-1589B 
high-order language, MIL-STD-1750A airborne instruc- 
tion set architecture and MIL-STD-1553B digital data- 
bus standards. 


Status 
In production for the F-16 with over 600 systems on 
order. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Head-Up Display for the F-16C/D 


In March 1983 GEC-Marconi Avionics announced a $50 
million order to begin production of a new, wide-angle 
non-holographic head-up display for the US Air Force 
Lockheed F-16C/D fighter programme. This head-up 
display is based on development work undertaken for 
the US Air Force’s Advanced Fighter Technology 
Integration (AFTI) programme. 

The new head-up display provides the latest elec- 
tronically generated symbols thrown up on a total field 
of view of 25° which is much wider than that attained 
with previous head-up displays. The instantaneous field 
of view (that is, the field seen by the pilot without mov- 
ing his head) is 21° in azimuth and 13.5° vertical. The 
system uses the same electronics unit as that devel- 
oped for the LANTIRN system and the symbology and 
raster scan pictures are particularly suited to guidance 
and target acquisition at night or in poor weather. The 
system is claimed to represent the first applications 
of MIL-STD-1750A processor architecture, MIL- 
STD-1553B digital data transmission and Jovial 73 MIL- 
STD-1589B high-order language. 


Specifications 

Pilot’s display unit 

Dimensions: 635 x 163 x 170 mm 

Weight: 21.6 kg 

Power: 98 W (including 25 W for the standby sight) 
Predicted MTBF: >2,000 h 


Electronics unit 

Dimensions: 337 x 180 x 191 mm 

Weight: 14.1 kg 

Addressable memory: 64 k words (48 k EPROM, 16 k 
RAM) 

Predicted MTBF: >1,000 h 


Status 
In production for the US Air Force Lockheed F-16C/D. 


Contractor 
GEC-Marconi Avionics. 
UPDATED 


Head-Up Display for the F-22 


GEC-Marconi Avionics has been selected to develop 
the head-up display for the Lockheed/Boeing F-22 
advanced tactical fighter. This will feature a single flat 
combiner which will ensure maximum clarity while 
preserving the degree of head freedom to perform 
operations in a modern fighter aircraft. 

The Smart HUD is a critical flight instrument with the 
display processors and drivers in a single LRU. It uses 
diffractive optics featuring a single element holo- 
graphic combiner which consists of two glass elements 
bonded to produce a flat parallel-sided assembly. An 
optically powered hologram is recorded on photosensi- 
tised gelatine on the spherical interface sandwiched in 
the assembly and acts as the collimating combiner. The 
resulting advanced optical system, manufactured 
using computer-generated holographic techniques, 
provides new levels of display capability. Additionally, 
the uncluttered simplicity of the combiner support 
structure allows virtually a clear out-of-cockpit field of 
regard. The total field of view is 30° azimuth by 24.5° 
elevation and the instantaneous field of view is 24 by 
20°. 

The optical module brightness levels are optimised 
to operate in a very high ambient light environment, 
whilst minimising solar reflection and maximising out- 
side world transmission and display uniformity from 
within the large eye motion box. 

Associated with the PDU is a complex HUD control 
panel attached to the aft face of the unit which incorpor- 
ates LED technology and a colour camera system. 


Status 
In development. 


Contractor 
GEC-Marconi Avionics. 
VERIFIED 


Helmet Tracker System 


The helmet tracker system is designed for fixed- and 
rotary-wing applications. It is a pulsed DC system for 
deriving the line of sight of the helmet. The system com- 
prises three functional components: a transmitter, 
receiver and signal processing unit. In addition, a small 
control panel may be necessary, depending on avion- 
ics system architecture. 

This tracking system provides full spherical coverage 
within an aircraft cockpit by means of an electromag- 
netic transducing technique. The system has no detri- 
mental effects on cockpit avionics and, because it is 
DC, is markedly less affected by metal interference 
than are AC systems (by a factor of approximately 10). 
Due to this, only one cockpit of an aircraft type needs to 
be mapped, rather than every individual cockpit as is 
the case with AC systems. 


Status 
In development. Selected for the German armed forces 
and UK technology demonstrator programmes. 


Contractor 
GEC-Marconi Avionics. 
VERIFIED 


Hudsight Head-Up Display for the 
F-16A/B 
The head-up display for the Lockheed F-16A/B fighter 


ordered by the US Air Force, six European nations and 
several other countries comprises an electronic unit 
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F-16Cs and Ds have GEC-Marconi Avionics wide-angle head-up displays 


(effectively the head-up display’s brain), a rate sensor 
unit and a pilot’s display unit. 

The electronic unit is a small digital computer with a 
16 k EPROM memory. The system has spare capacity 
which has been used to broaden the scope of the 
F-16’s fire control computer. The head-up display com- 
municates with the Northrop Grumman AN/APG-66 
attack radar and the fire control computer, air data 
computer and inertial navigation unit through the 
MIL-STD-1553 databus. 

The pilot’s display unit comprises the CRT assembly, 
the optical train and the control panel, all mounted ona 
rigid chassis. The optical combiner glass, provided by 
UK company Pilkington PE, is sufficiently strong to with- 
stand the aerodynamic loads resulting from damage or 
loss of the canopy. Also incorporated in the optical mod- 
ule is a standby sight which is independent of the princi- 
pal electronic circuitry. The rate-gyro unit generates 


the pitch, roll and yaw rates and normal acceleration 
needed for accurate air-to-air weapon delivery. 

The system operates in three modes: cruise flight 
management, ground attack and air combat. The two 
combat modes are subdivided into further modes, each 
designed to provide the most effective information and 
guidance based on data from the F-16’s fire control 
computer. 

Inthe cruise mode the head-up display shows speed, 
height, heading, vertical velocity, velocity vector, climb/ 
dive, Mach number, maximum available g and range 
and time to destination. 

In the ground attack mode there are five types of dis- 
play: continuously computed impact point, strafe, dive- 
toss, electro-optical and low-altitude drogue delivery for 
retarded weapons. 

Air-to-air symbology is divided into four configur- 
ations for the built-in gun and various types of air 
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The GEC-Marconi Avionics head-up display dominates the Lockheed F-16A instrument panel with its 


prominent combiner-glass and selector panel 
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combat missiles: snap-shoot (in which the system pro- 
vides the guidance for transient gun firing opportuni- 
ties), smooth tracking (again for the gun), air-to-air 
missiles and dogfight. In order to keep himself out of 
trouble from enemy fighters the pilot needs to monitor 
his speed and height constantly and so in all these air- 
to-air modes energy management scales may be selec- 
ted in place of airspeed and altitude scales. 

The system has built-in test facilities to isolate faults 
to a particular LRU and predicted MTBF for the head-up 
display is now 870 hours. 


Status 

In service. The F-16A/B head-up display is the basis of a 
complex international production agreement. Twin 
lines for head-up display production for the US Air 
Force and export aircraft have been established in the 
UK and the USA (at the Atlanta plant of GEC-Marconi 
Avionics Inc), while production for the NATO F-16s of 
Belgium, Denmark, the Netherlands and Norway is 
largely in those countries. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Monocular Head-Up Display for 
Helicopters 


Designed for installation in existing cockpits, the Mon- 
ocular Head-Up Display (MONOHUD) is a fully capable 
system in miniature. It offers flight and navigation 
modes to provide the pilot with full flight parameters 
head-up during low-level flight and landing, as well as 
computed weapon aiming solutions when used as a 
sighting system on military aircraft. It has been 
designed for applications in which size and weight con- 
straints play a major role in the choice of systems. The 
MONOHUD system consists of a Pilot Display Unit 
(PDU), an Electronics Unit (EU), a High-Voltage Power 
Supply Unit (HVPSU) and a control panel. 

The PDU can be fitted with minimal modification of 
the airframe. It allows an unobstructed view of instru- 
mentation and the outside world in both the stowed and 
operational positions. In the operational position the 
PDU is situated approximately 8cm in front of the 
pilot’s eye and thus a 30 x 24° field of view is achieved. 
The PDU control panel includes manual controls for 
symbol brilliance and declutter. 

The EU is compatible with a comprehensive range of 
discrete, analogue, digital, synchro, ARINC 429 and 
MIL-STD-1553B inputs. In addition to the input inter- 
face, processor and symbol generator, the % ATR elec- 
tronics unit contains the low-voltage power supply and 
BIT. Built-in test eliminates the need for external sup- 
port equipment at organisational and intermediate 
levels. 


Specifications 

Dimensions: 

(PDU) 76.2 x 76.2 x 190 mm 

(EU) 320 x 124 x 193 mm 

(HVPSU) 178 x 153 x 102 mm 

(control panel) 57 x 146 x 79 mm 

Weight: 

(total system) 12.7 kg 

Field of view: (vertical) 30° x (azimuth) 24° 
Contrast ratio: 1.2:1 against 10,000 ft-lamberts 
Environmental: MIL-E-5400T, Class 1B 
Reliability: 2,500 h MTBF 


Status 
In production. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Alpha Sight System 


The Alpha sight system is a visor-projected helmet 
display system. Comprising an optical subsystem, 
mounted assembly and associated electronics, all the 
equipment subassemblies fit into the standard Alpha 
helmet with minimum change to the basic helmet struc- 
ture. Sighting and cueing information is presented to 
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The GEC-Marconi Avionics Alpha sight system is 
under development for agile combat aircraft 


the pilot by means of a high-brightness red LED reticle, 
relayed by a prism and reflected into the pilot’s eye viaa 
dichroic patch coated on the inner surface of the clear 
visor. 

The Alpha sight is designed primarily for use in agile 
combat aircraft. Used in conjunction with a helmet 
tracking system the Alpha sight enables the pilot to per- 
form off-boresight missile target acquisition, thereby 
exploiting the advantages of air-to-air missiles which 
have the appropriate seeker head capability. The sight 
can also be used to point aircraft sensors and, with the 
reticle slaved to a sensor, to cue the pilot. 


Status 

Continuing evaluation. The Alpha sight has been under- 
going flight trials at the Defence Research Agency, 
Farnborough. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Falcon Eye Helmet-Mounted 
Display 


The Falcon Eye Helmet-Mounted Display (HMD) has 
been developed under contract to Lockheed Martin. 
This provides an advanced biocular CRT display, 
integrated with a lightweight helmet. It is driven from a 
single LRU electronics unit that generates fast and slow 
cursive symbology under the control of a 
MIL-STD-1750A processor, displayed with video 
received from a gimballed FLIR. 

The helmet display system is integrated with the HUD 
to provide a comprehensive day and night vision 
facility. 


Specifications 

Dimensions: 

(EU) 190 x 193 x 381 mm 
Weight: 

(including helmet) 1.75 kg 
(electronics unit) 15.9 kg 

Power supply: 115 V AC, 400 Hz 
Optics: biocular 

Field of view: 30 x 27° 

Eye relief: 26 mm 


Status 
In flight evaluation. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 


Knighthelm Integrated Helmet- 
Mounted Display 
GEC-Marconi Avionics is currently developing Knight- 


helm. This 40° field of view helmet system incorporates 
a one-piece module for both day and night mission 


The GEC-Marconi Avionics Knighthelm integrated 
helmet-mounted display 


requirements. For low-visibility and night missions, the 
helmet system will display both light intensified images 
from third-generation image intensifiers and imagery 
from a FLIR sensor. This, together with full flight and 
weapon information, is projected onto two clear com- 
biners placed one in front of each of the pilot’s eyes. 
The combiners can be flipped up out of the line of sight 
to enable interface with gunner’s sights. Pilot comfort 
and mission capability have been fully addressed within 
this system in that all helmet controls for tactical sensor 
and weapons can be controlled by Hands on Collective 
and Stick (HOCAS) or via a control panel. Sensors and 
weapons are interfaced to the helmet via GEC-Marconi 
Avionics’ advanced head tracking system. 


Specifications 
Weight: 

(helmet) 2.2 kg 
Optics: binocular 
Field of view: 40° 
Eye relief: 30 mm 


Status 
Selected for the development phase of the integrated 
helmet system for the German Tiger helicopter. 


Contractor 
GEC-Marconi Avionics. 
VERIFIED 


Viper Helmet-Mounted Display 
System 


Viper is a low-cost, lightweight, monocular visor pro- 
jected helmet-mounted display. The visor reflects 
dynamic flight data to the pilot from a high-efficiency 
miniature CRT display projected via an optical relay 
assembly. The optical design alllows the use of a stan- 
dard aircrew visor with the addition only of a neutral 
density reflection coating. This technique enables a 
high outside world transmission without colouration. 
The design ensures that the displayed image is stable 
and accurate even when the visor is raised. 

The Viper display module can be fitted neatly on to all 
sizes of US Air Force and US Navy fixed-wing helmets 
and uses no special helmet liners. Although primarily 
configured for daytime use, the system is capable of 
displaying video from a sensor, providing the pilot with 
an enhanced cueing system after dark or in bad 
weather. Provision is made for a lightweight video sen- 
sor head to be fitted to the system. When mixed with 
scan converted helmet-mounted display symbology, 
this provides mission review and training capabilities. 

Further enhancements of the basic system are also 
available. The system can be fitted to the GEC-Marconi 
Avionics custom developed lightweight helmet shell for 
even lighter head supported weight. 

The Viper helmet-mounted display system includes 
an electronics unit and cockpit control unit. These can 
be configured to provide a variety of functions: MIL- 
STD-1553 bus interface, symbol generation, display 
drive, high-voltage power supply, display controls and 
head tracker bus interface. 


When coupled with a suitable head tracking system 
such as the DC system developed by GEC-Marconi 
Avionics, the Viper system will provide full space stabil- 
ised symbology for use in off-boresight missile aiming. 


Specifications 

Weight: 1.72 kg excluding oxygen mask 
Field of view: >20° 

Eye relief: >70 mm 


Status 
In advanced development. 


Contractor 
GEC-Marconi Avionics. 
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Viper Il Helmet-Mounted Display 


The low-weight Viper Il visor-projected helmet-mounted 
display system provides the pilot with a full 40° field of 
view 24-hour mission capable system. Full sensor, 
weapon and flight symbology, together with night 
scene imagery, is provided on the visor via twin or sin- 
gle CRTs which are interfaced with video from third- 
generation image intensifiers/CCDs housed within the 
one-piece helmet module. This module is designed to 
interface with all helmet shell sizes, thus reducing logis- 
tic support costs, and yet offers full interchangeability 
between helmets. 

The visor display medium offers maximum transmis- 
sivity from a standard spherical visor which retains the 
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display within the exit pupil and the full range of pilot 
adjustments, regardless of visor position. 


Specifications 
Weight: 1.54 kg 
Field of view: 40° 
Eye relief: 85 mm 
Exit pupil: 15 mm 


Status 
In advanced development. 


Contractor 
GEC-Marconi Avionics. 
VERIFIED 


Guardian Display Helmet Optics 


Pilkington Optronics offer the Guardian range of dis- 
play helmet systems for fixed- or rotary-wing appli- 
cations. The Guardian range utilises either Safe-Lite 
monocular or binocular optical designs. 


Status 
In development and in production. 


Contractor 
Pilkington Optronics Ltd. 


NEW ENTRY 


Guardian monocular display helmet 1996 


Safe-Lite Display Helmet Optics 


Pilkington Optronics is developing a range of display 
helmet optical subsystems known as Safe-Lite. The 
range comprises monocular and binocular designs and 
includes relay optics, display media, multifunction 
visors, electo-optical counter-countermeasures and fil- 
ters. Safe-Lite has applications for both visor projected 
and combiner systems. 


Status 
The binocular, visor projected version of Safe-Lite has 
been selected for the GEC-Marconi Crusader system 
and by Pilkington for the Guardian family of display 
helmets. 


Contractor 
Pilkington Optronics Ltd. 


LC-40-100-NVG Helicopter 
Gunsight 


The LC-40-100-NVG is a solid glass, unit power sight for 
machine guns or cannon firing sideways from a helicop- 
ter. The gunner has to aim-off for helicopter speed, 
range and the other external ballistic conditions. The 
sight has a special-to-purpose graticule which enables 
him to do this, so that targets on the ground can be 
engaged quickly and accurately. The graticule also en- 
ables him to adjust fire by burst on target techniques. 
The graticule is lit by ambient light in daylight and by 
an LED array in low light and at night. The brightness of 


the array can be set by the gunner to suit the conditions 
and with it he can use night vision goggles. 

Optional extras include a laser illuminator, laser 
rangefinder, tracing camera, dry zeroing device and 
laser protective filters. 


Specifications 

Dimensions: 210 x 142 x 114 mm 

Weight: 2.5 kg 

Power supply: 2 % AA or AA lithium thionyl chloride 
cells 

Field of view: 40 x 32 mm 

Magnification: x1 


Status 

In service with Royal Air Force, British Army and other 
helicopters. The sight has been adopted as standard 
equipment by Fabrique Nationale, GIAT and other 
weapon manufacturers. 


Contractor 
Ring Sights Defence Ltd. 


UPDATED 


Type 1502 Head-Up Display 


The Type 1502 head-up display is of modular construc- 
tion. The unit is highly reliable and is easy to maintain; 
cost, volume and weight have been reduced without 
any compromise over optical accuracy and capability. 
The Type 1502 is suitable for installation in many new 
build attack aircraft or for retrofit, particularly where 
space or volume is limited. 

The total field of view is 25°, achieved by using a 
140 mm diameter exit lens, truncated fore and aft, and 
dual combiner glasses. Stroke symbology, raster video 
imagery or hybrid formats can be displayed. A video 
camera and an electronic variable standby sight can be 
incorporated as options. A customised data entry panel 
is an integral part of the HUD and enables the pilot to 
control the aircraft’s nav/attack system and HUD mode. 
The Type 1502 is precision hard-mounted on the 
aircraft and requires no on-aircraft harmonisation. 


Status 
In production for the F-5E/F and Hawk 100 and 200. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


Head-Up Display for the AV-8B 


The head-up display which equips the US Marine 
Corps AV-8B features a 4.5in diameter (113 mm) 
exit lens which produces a vertical field of view of 22°. 
The unit also has a precision dual-combining glass, an 
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The Smiths Industries Type 1502 head-up display 


electronically depressible standby sight and a built-in 
test system. The unit weight, 13.6 kg, is some 20 
per cent less than traditional designs, without loss of 
mechanical strength, due to modern design and manu- 
facturing techniques. 

Compensation for windscreen distortion has been 
applied electronically and optically. The CRT is pro- 
tected from damage from sunlight by infra-red and 
ultraviolet filters and the brightness, display accuracy 
and deflection amplifier performance are all monitored 
by the built-in test system. 

The standby sight is a precision LED matrix on a cer- 
amic substrate, with variable brightness. HUD sym- 
bology and the outside world view through the HUD are 
recorded by a video camera which views through a peri- 
scope arrangement. A MTBF of 1,700 hours is being 
achieved in service. 

In 1985 Smiths was awarded a contract by 


McDonnell Douglas to modify the existing HUD on the 
AV-8B to provide a complete night attack capability. 


Status 
No longer in production. In service in the US Marine 
Corps AV-8B Harrier. 


Contractor 
Smiths Industries Aerospace. 


Head-Up Display for the Jaguar 


From inception the Jaguar system has featured 
a Smiths Industries electronic HUD. The system, 
which comprises a pilot’s display unit, waveform 
generator, pilot’s control panel and extra high-tension 
unit, is designed to provide the pilot with accurate ana- 
logue and alphanumeric symbol displays of primary 
flight data and navigation and weapon aiming 
information. 

The pilot’s display unit consists of the optical system 
and the CRT assembly. The optical system consists of a 
collimating lens assembly and a combining glass. The 
100 mm f0.97 lens assembly provides a 25° total field of 
view. The installation provides an instantaneous field of 
view in the region of 18° in azimuth and 16° in elevation. 
All glass surfaces are treated with an anti-reflective 
coating to reduce spurious reflections. 


Status 
No longer in production. In service on Jaguar. 


Contractor 
Smiths Industries Aerospace. 
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Head-Up Display for the Night 
Attack AV-8B Harrier 


Refractive optics are used on the head-up display for 
the AV-8B night attack HUD to give an unusually wide 
instantaneous field of view of 20° horizontally and 16° 
vertically. The large diameter collimating lens has been 
truncated on the fore and aft edges to save weight and 
to place the lens nearer the pilot’s eyes in order to 
achieve this performance. 

Conventional stroke symbology can be overlaid dur- 
ing the raster flyback period on a raster picture derived 
from electro-optic sensors such as FLIR. Brightness of 
the two displays can be controlled independently. 


Status 
In production for the Royal Air Force Harrier GR. Mk 7 
and night attack variants of the AV-8B. 


Contractor 
Smiths Industries Aerospace. 


The Smiths HUD for the Harrier GR. Mk 7 and night 
attack variant of the AV-8B 


Head-Up Display for the Saab 
JA 37 Viggen 


The Smiths Industries pilot’s display unit for the Saab 
JA 37 Viggen is a fully line-replaceable unit consisting 
of an electronic or front module, optical module and 
control panel. 

The optical module consists of a combining glass 
assembly and a high-accuracy 100 mm lens system, 
providing a total field of view of 28°. A standby sight per- 
mits reversionary weapon aiming in the event of a 
failure. 

The electronic module forms the main structure of 
the pilot’s display unit and houses the deflection ampli- 
fiers, power supplies, BITE, CRT assembly, brightness 
control, combiner servo-amplifier and all the peripheral 
electronics circuitry. 


Status 
No longer in production. In service on the Swedish Air 
Force Saab JA 37 Viggen. 


Contractor 
Smiths Industries Aerospace. 
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The low-profile HUD frees valuable panel space 
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Low-Profile Head-Up Display 


The Low-Profile Head-Up Display (LPHUD) was 
designed to meet the needs of modern cockpit design 
and the high-performance man/machine interface. It 
matches the capabilities of new sensors, avionics and 
displays. 

The optical design of the lenses has reduced the 
instrument panel height for the LPHUD by 40 per cent. 
Valuable panel space is therefore freed to allow active 
matrix liquid crystal displays to be sited in their opti- 
mum position. A video camera and electronic standby 
sight can be incorporated. 


Status 
Under development for new aircraft or retrofit appli- 
cations in high-performance military aircraft. 


Contractor 
Smiths Industries Aerospace. 
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The Smiths Industries head-up display for the US 
Navy T-45A Goshawk 


Training Head-Up Display System 


The training head-up display is a compact low-weight 
system suitable for a wide range of light attack and 
training aircraft. Proven off-the-shelf equipment has 
been combined with significant growth provision for 
additional computing, interfacing and graphics 
generation. 

The HUD has a total field of view of 25°. A display 
electronics unit responds to analogue, synchro, dis- 
crete and databus interfaces to generate HUD sym- 
bology for navigation, flight and weapon aiming data. In 
addition, its expansion capability has been exploited in 
order to provide the raster graphics for four head-down 
displays. A data entry panel is integral with the HUD for 
system control and input. A video recording system 
records information for post-flight debriefing. The base- 
line configuration features F/A-18 style symbology. 


Status 
In production for the Cockpit 21 installation of the US 
Navy T-45A Goshawk. 


Contractor 
Smiths Industries Aerospace. 
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The US Navy T-45A Goshawk Cockpit 21 will enable training in an environment that closely resembles a 


front-line aircraft cockpit 


UNITED STATES OF AMERICA 


ANVIS/HUD System 


The ANVIS/HUD system displays flight critical and 
advisory information collimated with the external view 
through the night vision goggles, eliminating the 
necessity for looking inside the cockpit. It is easily 
mounted on NVGs and does not interfere with the NVG 
image. Display quality is compatible with second- and 
third-generation AVS-6 goggles. The high-resolution/ 
high-brightness display provides information for aiming 
purposes. The system includes BIT with 95 per cent 
failure detection/fault isolation. 


Specifications 

Dimensions: 

(electronic unit) 274.3 x 190.5 x 198 mm 
(control unit) 63.5 x 139.7 x 76.2 mm 
(helmet display unit) 88.9 x 38.1 x 38.1 mm 
Weight: 

(electronic unit) 5.2 kg 

(control unit) 0.4 kg 

(helmet display unit) 0.23 kg 

Power supply: 28 V DC, <5A 
Resolution: 512 x 512 pixels 
Reliability: >1,000 h MTBF 


Status 

Installed on US Army and US Marine Corps helicopters 
such as the UH-60A/L, AH-1F, CH-46E, UH-1N/H/V, 
CH-47D and OH-58A/C. 


Contractor 
AEL Systems International. 


UPDATED 
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Model 131A Head-Up Display Instantaneous field of view: 8.5° monocular Status 

(15.5° binocular) at 18.33 in from combiner glass In service in the US Army Bell AH-16 helicopter. 
The Model 131A HUD was produced for the US Army _—_ Standby reticle: fixed, red colour 
Bell AH-1G light attack helicopter. Computer: microprocessor, 500 ns/instruction Contractor 

full arithmetic capability Astronautics Corporation of America. 
Specifications Memory: 4k 16-bit words ROM, 256k 12-bit words 
Exit aperture: 3 in (76 mm) RAM UPDATED 
Field of view: 20° 
Nig ht Talon Night Talon features infrared vision, high- Contractor 

performance daylight TV, Xenon beacon tracker for __ Electronics & Space Corp. 
Night Talon is the night vision version of Heli-TOW. | TOWand an optional laser rangefinder. The digital elec- 
It can be used in conjunction with any TOW variant tronics and standard RS-170 video allows the system to UPDATED 


and offers identical night-time performance to Heli- 
TOW by using the same TOW launch and guidance 
electronics. 


be interfaced with guns, rockets, head-up displays, 
helmet-mounted displays and a MIL-STD-1553B data- 
bus. It is ideally suited for multirole helicopters. 


Head-Up Guidance System 


Flight Dynamics has pioneered the application of the 
head-up display for commercial, military and corporate 
transport aircraft with the development of a Cat. Illa 
Head-up Guidance System (HGS). The system com- 
prises five main components: the overhead unit inte- 
grating a CRT and lens assembly; a combiner 
containing the holographic element; a high-integrity 
computer; a drive electronics unit; a pilot’s control 
panel. 

The HGS is aimed at improving safety and perform- 
ance by offering a system capable of operating to lower 
weather minima and as an economic alternative to Cat. 
lll automatic landing systems. In July 1984 Flight 
Dynamics received FAA approval for its HGS for manu- 
ally flown Cat. Illa approaches down to a runway mini- 
mum range of 700 m and decision height of 50 ft in the 
Boeing 727. This was the first manual system certified 
by the FAA for the demanding low-visibility environ- 
ment. In August 1987 the HGS was also certified for 
windshear detection and recovery guidance and in 
1990 was approved by the FAA for low-visibility 
take-offs down to 300 m RVR. 

The system projects flight guidance symbology, 
focused at infinity, on the holographic combiner. Along 
with basic flight information such as airspeed, altitude, 
course and heading, the HGS displays inertial flight 
path and acceleration, providing the sensitivity and 
accuracy required for Cat. Ill operations. Safety is also 
improved, as industry studies have demonstrated that 
projected flight path and precise energy management 
greatly improves the pilot’s situational awareness and 
aircraft control, particularly in difficult or unexpected 
conditions. 

The combiner provides the pilot with a full 30 x 24° 
field of view, a feature especially useful in high cross- 
wind conditions. By comparison, military fighter HUDs 
typically have 20 x 15° fields of view. The holographic 
technology improves both the reflectivity of the pro- 
jected symbology and the transmissivity of real-world 
details as seen by the pilot. 

Flight Dynamics is currently evaluating the use of the 
HGS to obtain even lower take-off and landing minima. 
The commercial transport industry has also expressed 
interest in combining a fail-passive autoland system 
with the fail passive HGS to achieve Cat. IIIb capability. 
This hybrid landing system should be certifiable to 
100 m runway visual range and would combine the ben- 
efits of an automatic landing system with the projected 
flight path and head-up advantages of the HGS. 

Alaska Airlines, the first carrier to equip its 24 aircraft 
Boeing 727 fleet with the HGS, received FAA oper- 
ational approval to operate in revenue service down toa 
50 ft decision height in late 1988 and the system has 
now been cleared for 100 m RVR take-offs. In October 
1989 Alaska Airlines conducted the world’s first 
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Components of the holographic guidance system 


manually flown Cat. Illa landings with passengers on 
board. Also in 1989. 


Status 

In production for the Boeing 727 and 737, de Havilland 
Dash 8, Falcon 2000, Saab 2000 and C-130J. South- 
west Airlines has ordered 236 HGS for the fleet of Boe- 
ing 737-300, -500 and -700 aircraft. In March 1996, UPS 


ordered 60 HGS for its Boeing 727 fleet to permit the 
carrier to land in visibility as low as 700 ft, and take-off in 
visibility of 300 ft. 


Contractor 
Flight Dynamics. 


UPDATED 


FV-2000 Head-Up Display 


The FV-2000 Head-Up Display (HUD) incorporates both 
conformal and non-conformal pitch scales and has the 
ability to display a velocity vector or flight path marker, 
accelerate/speed cue and all of the head-down 
instrumentation. It has a 25° field of view. The system 


comprises the optical unit, combiner glass, control 
panel and HUD computer. Depending on the optical 
system, the FV-2000 weighs 9.98 to 14.25 kg 

Either a glareshield or overhead-mounted optical unit 
may be used. The control panel is mounted in the cock- 
pit pedestal or panel. Other features include TCAS, 


GPWS and windshear integration. Raster capability and 
an RS-170 video port are included for future enhanced 
or synthetic vision. The processor is certified for use 
outside the pressure vessel. The FV-2000 contains self- 
diagnostics through the control panel and maintenance 
pages are accessible through an RS-232 port. 
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The FV-2000 HUD showing (left to right) the control panel, overhead optical unit and computer 


Specifications 

Dimensions: 

(HUD computer) 198.1 x 127 x 318 mm 
(overhead optical unit) 92.7 x 171.4 x 561.1 mm 
(glareshield optical unit) 134.6 x 127 x 465.1 mm 
(control panel) 66.8 x 146 x 84.1 mm 

Weight: 

(HUD computer) 3.63 kg 

(overhead optical unit) 9.98 kg 

(glareshield optical unit) 4.54 kg 

(control panel) 1.36 kg 

Field of view: 25° 


Status 
The FV-2000 is certified as a primary flight display and 
available for most business aircraft and helicopters. 


Contractor 
Flight Visions Inc. 


UPDATED 


Sparrow Hawk Weapon Delivery 
System 


Sparrow Hawk is a complete weapon delivery system 
for a light attack fighter. Air-to-air functions include 
LCOS, hotshoot and AIM-9; air-to-ground functions 
include gun and rocket dive attack, dive and level 
bombing with both instantaneous and delayed release, 
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combination rocket or gun and bomb attacks in the 
dive toss mode and toss bombing. A 25° wide field of 
view Head-Up Display (HUD) provides attack flexibility 
ona sharp and crisp display. 

The Sparrow Hawk HUD has been designed to be 
fully customised in instrument interface, symbology 
and upfront controls. At a total system weight of 
15.2 kg, it is one of the lightest weapon delivery 
systems available. It can provide weapon delivery with a 
wide range of sensors, from basic attitude heading 
reference systems and no radar to full inertial reference 
and radar. A wide range of interfaces is available, 
from analogue and synchro to ARINC 429 or MIL- 
STD-1553B. Sparrow Hawk features extensive BIT for 
easy maintainability and can be almost completely 
diagnosed in the aircraft. Internal data logging and 
continuous in-flight testing keeps track of system 
health. Sparrow Hawk is Gen. Il and Gen. Ill NVG- 
compatible and features raster display capability, inte- 
grated colour HUD camera and built-in standard train- 
ing features. 


Status 

In production for Czech Air Force L-159, Egyptian Air 
Force L-59/E, the Pilatus PC-7 MkII and PC-9, PZL 
Turbo Orlik and Tunisian Air Force L-59T aircraft. 


Contractor 
Flight Visions Inc. 


UPDATED 


The FV-2000 HUD as installed on the glareshield of 
the Citation II 1995 


Flight Visions’ FV-2000/Sparrow Hawk Primary 
Flight Display HUD is mounted at the top of 
the instrument panel in the Pilatus PC-7 Mk Il 
1996 


turboprop military trainer 


Integrated Helmet and Display 
Sighting System 


The latest version of the Honeywell electro-optical sys- 
tem is the Integrated Helmet and Display Sighting Sys- 
tem (IHADSS) which is in production for the AH-64A 
helicopter. Both the pilot and co-pilot/gunner are pro- 
vided with helmet units and controls to allow indepen- 
dent and co-operative use of the system. The IHADSS 
sight component provides off-boresight line of sight 
information to the fire control computer for slaving 
weapon and sensor to the pilot’s head movements. 
Real-world sized video imagery from the slaved and 
gimballed infra-red sensor is overlaid with targeting as 
well as flight information symbology and projected ona 
combiner glass immediately in front of the pilot’s eye. 
The IHADSS allows night nap-of-the-earth flight at 
below treetop altitudes, without reference to cockpit 
instruments, and rapid target engagement. 


Specifications 

Dimensions: 

(sensor surveying unit x 4) 111.76 x 129.54 x 78.74 mm 
(sight electronics unit) 177.8 x 177.8 x 289.56 mm 
(display electronics unit) 139.7 x 177.8 x 289.56 mm 


(display adjust panel x 2) 152.4 x 182.88 x 76.2 mm 
Weight: 

(helmet x 2) 1.4 kg each 

(sensor surveying unit x 4) 0.57 kg each 

(sight electronics unit) 7.26 kg 

(boresight reticle unit x 2) 0.23 kg each 

(helmet display unit x 2) 0.57 kg each 

(display electronics unit) 6.35 kg 

(display adjust panel x 2) 1.58 kg each 

(total weight) 23.45 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 460 W 
Field of view: (horizontal) 40° x (vertical) 30° 
Coverage: 

(azimuth) +120° 

(elevation) +70° 

Accuracy: 5-10 mrad RMS 

Slew rate: 120°/s 


Status 
Currently in production for the McDonnell Douglas 
AH-64A Apache and Agusta A 129 helicopters. 


Contractor 
Honeywell Inc Military Avionics Division. 


The Honeywell IHADSS helmet sight and display 


Agile Eye Plus Helmet 


Kaiser Electronics has developed Agile Eye Plus, a 
second-generation helmet-mounted display that pro- 
vides significantly greater capability than the original 
Agile Eye. The field of view of Agile Eye Plus has been 


increased from 12 to 18° to improve situational aware- 
ness, and a raster display capability has been added to 
the stroke display mode so that information from TV 
cameras and other sources such as FLIR can be pro- 
jected. A retractable visor replaces the clip-in visor of 
Agile Eye. 


Agile Eye Plus projects head-up display information 
on to the visor of the pilot’s helmet superimposing, ina 
monocular presentation, information over the field of 
view without obscuring vision. The system includes two 
declutter modes so that the pilot can include only those 
items of information he needs to see. A magnetic head 


The Kaiser Agile Eye Plus helmet 


1995 


tracker mounted inside the canopy tracks the pilot’s 
head movements and continuously updates display 
data to correspond to the direction of his head. 
Mounted in the helmet are: a 0.5 in diameter Hughes 
CRT; a small high-voltage power supply; a system of 
mirrors for projecting the image on to the visor. The 
Agile Eye Plus helmet weighs just over 1 kg. The sys- 
tem also includes a display driver unit in the cockpit and 
a display processor/tracker unit in the avionics bay. 
The third generation of Agile Eye, Agile Eye Mk Ill, 
has now been released. This features a tracking sensor, 
detachable display unit, interchangeable day/night 
visor, visor/mask seal adjustment, high-voltage quick 
disconnect and 600 knots windblast protection. 


Specifications 

Agile Eye Mk Ill 

Weight: 

(helmet-mounted display) 1.45 kg 
(cockpit control panel) 2 kg 

Power supply: 115 V AC, 400 Hz 

5 V AC, 400 Hz 

Field of view: 20° monocular, right eye 
Field of regard: unlimited 

Reliability: >2,000 h MTBF 


Status 

In development. Agile Eye was demonstrated at the US 
Naval Weapons Center in 1987 and underwent tech- 
nology demonstrations in a US Navy F/A-18 during 
June to September 1989. 


Contractor 
Kaiser Electronics. 


Colour Helmet-Mounted Display 


The colour helmet-mounted display provides a high- 
quality, high-brightness, wide field of view, full-colour 
helmet display in a system configuration which is easy 
to use and compatible with aircraft and simulator instal- 
lations. The system is a suitable flight research tool for 
experimentation in guidance, control and display flight 
research. 


Specifications 

Weight: 

(control panel) 0.45 kg 

(display electronics unit) 17.8 kg 
(helmet-mounted display) 2.04 kg 

Power supply: 115 V AC 

Field of view: 40° (vertical) by 60° (horizontal) 
Colours: red, green and blue 

Modes of operation: day, night, boresight 


Contractor 
Kaiser Electronics. 


Head-Up Display and Weapon 
Aiming System for the MB-339C 
Kaiser supplies the head-up display and weapon aim- 


ing system for the MB-339C. The three-unit system 
comprises a computer/symbol generator, sweep driver 
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The Kaiser Electronics symbol generator, combined head-up display/control unit and sweep driver for the 


MB-339C 


unit and pilot’s display unit. All or part of the same sys- 
tem is used in the MT-4, F-4EJ, C-1 and CCV pro- 
grammes in Japan and the Taiwanese AT-3. The Kaiser 
HUD fitted to the Italian MB-339, known in this appli- 
cation as Sabre, has dual-flat holographic combiners 
and a flexible upfront control panel. 


Status 
In service in the MB-339C. 


Contractor 
Kaiser Electronics. 


Head-up Display for the A-10 


The updated version of the Kaiser head-up display for 
the US Air Force Fairchild A-10 incorporates inertial 
navigation data from the A-10’s inertial navigation sys- 
tem. The head-up display contains a MIL-STD-1553 
multiplex databus which can compute total velocity 
vectors and other algorithms. 


Status 
In service in the US Air Force Fairchild A-10, with 931 
HUDs delivered. 


Contractor 
Kaiser Electronics. 


Head-Up Display for the AH-1S 


The head-up display for the US Army Bell Helicopter 
AH-1S Cobra helicopter is a lightweight low-profile con- 
ventional CRT that superimposes aiming information 
for the multibarrelled gun and Hughes TOW anti-tank 
missile on to the pilot’s forward field of view. The pro- 
gramming flexibility and spare capacity of the 
microprocessor-controlled symbol generator permits 
other functions to be incorporated, such as the deri- 
vation of flight commands for nap-of-the-earth flying 
and laser tracking and pointing information. 


Status 
In service in the US Army Bell AH-1S helicopter. Over 
1,000 HUDs have been delivered. 


Contractor 
Kaiser Electronics. 


The pilot’s display unit for the Kaiser Electronics 
head-up display in the AH-1S Cobra helicopter 


Head-Up Display for the AH-1W 


Both the control/display subsystem and Full-Function 
Signal Processor (FFSP) are produced by Kaiser. The 
HUD is identical to that of the US Army’s Bell AH-1S, 
which Kaiser also supplies. In contrast, the FFSP is an 
entirely new design, which features dual 68000 pro- 
cessors and software designed to DoD-STD-1679A 
requirements. The processor is programmable and 
includes the capabilities for vectors, circles, arcs and 
rotation. 


Status 

The US Marine Corps has ordered 44 Bell AH-1Ts and 
is expected to retrofit its fleet to the AH-1W 
configuration. 


Contractor 
Kaiser Electronics. 


Head-Up Display for the F-4E 


A Wide Field Of View (WFOV) Holographic Head-Up 
Display (HHUD) is now in production for the F-4E air- 
craft under a contract from an international customer. 
The F-4E HHUD features a single curved holographic 
combiner which offers a 20 x 30° total and instan- 
taneous field of view. The HHUD operates in raster 
and/or cursive modes and the display processor, which 
utilises a MIL-STD-1750A processor, is packaged with 
the HUD. 


Status 
Some 100 systems have been produced for the 
McDonnell Douglas F-4E. 


Contractor 
Kaiser Electronics. 


Head-Up Display for the JAS 39 


Sweden was the first country to award a production 
contract for a HUD incorporating diffraction-optics 
technology. The advantages of this technology are 
claimed to be a key factor in providing the JAS 39 with 
its capability in the air-to-air, air-to-ground and recon- 
naissance roles. 

Diffractive-optics HUDs have two principal advan- 
tages. First, by comparison with conventional systems, 
they have a much wider field of view, typically 30 x 20° 
compared with 20 x 15°, and are thus more suited to 
the new generation of combat aircraft in which weapon 
aiming symbology can make large angles with the flight 
vector. The wide field will also be useful in night oper- 
ations to display data from electro-optical sensors such 
as FLIR. 

Secondly, the combiner glass on which the sym- 
bology is superimposed on the outside world acts as a 
mirror reflecting only a narrow band of light. The trans- 
mission index is about 85 per cent compared with 50 to 
70 per cent for refractive HUDs. The symbology is also 
bright enough to stand out in direct sunlight without 
having to operate the CRT at such high-power levels 
that its life is shortened. 

The system also provides resistance to glare, 
reflections and spurious sun images. The latter is par- 
ticularly important since bright sunlight can create hot 
spots on the display that prevents the pilot from seeing 
the symbology. The design based on proprietary 
technolog using holography and lasers employs a 
single-combiner glass, eliminating the bulky support 
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structure necessary in HUDs that support two or 
more. 


Status 
In service in the JAS 39 Gripen. Production is expected 
to continue through the 1990s. 


Contractor 
Kaiser Electronics. 


UPDATED 


Helmet Integrated Display Sight 
System 


The Helmet Integrated Display Sight System (HIDSS) is 
a second-generation binocular, wide field of view 
helmet-mounted display system designed for the 
RAH-66 Comanche helicopter. Critical for night pilot- 
age, accurate delivery of weapons and improved situ- 
ational awareness, the lightweight, high-resolution 
HIDSS utilises a two-piece modular helmet design, 
advanced optics and precision magnetic tracking to 
provide head-up, eyes-out operation. Driven by the 
high-performance SEM-E expanded display unit, 


HIDSS is being developed for the RAH-66 


Comanche helicopter 1995 
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HIDSS combines Gen II FLIR video, raster graphics ima- 
gery and growth to stroke symbology for a day and 
night, all-weather helmet integrated display system that 
is adaptable to a variety of helicopter platforms and 
missions. 


Specifications 

Weight: 

(control panel) 0.5 kg 
(helmet-mounted display) 2 kg 
(expanded display electronics unit) 14.97 kg 
Power supply: 270 V DC, 335 W 
Field of view: 35° x 22° (18° overlap) 
Field of regard: 

(azimuth) +180° 

(elevation) +90° 

(roll) 180° 

Reliability: 1,000 h MTBF 


Status 
Under development for 
Comanche helicopter. 


the US Army RAH-66 


Contractor 
Kaiser Electronics. 


Low-Profile Head-Up Display 


Designed to deliver a 23.5° by 30° wide picture in the 
demanding tactical cockpit environment, the low- 
profile HUD for the F-14D uses modern holographic 
combiners to provide the highest see-through trans- 
mission and contrast. The high contrast is made even 
more valuable through the inclusion of a circularly 
polarised filter which suppresses the reflections so 
common in many HUDs. Used in the F-14D, the low- 
profile HUD provides crisp stroke symbology to display 
navigation, steering, flight situation and attack cues in 
the brightest daylight or, at the flick of the day/night 
switch, at subdued brightness to allow smooth adjust- 
ment of the critical night-time brightness levels. 

This performance is packed into a unit of cross- 
section 102 x 152 mm, enabling cockpit designers to 
preserve forward visibility in instrument panel designs 
with large displays underneath and alongside the HUD. 


A TV recording camera is chin-mounted to view the 
same scene as the pilot, while eliminating the need for 
scan conversion. 

The unit is completely self-contained. All nine shop- 
replaceable assemblies, including the combiner, are 
replaceable without harmonisation. BIT isolates 90 per 
cent of possible failures to these subassemblies, 
including the low- and high-power supplies. 


Specifications 

Dimensions: 674.9 x 165.1 x 274.8 mm 
Weight: 17.5 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 81 W 
Field of view: 23.5° (elevation) x 30° (azimuth) 
Reliability: 3,300 h MTBF 


Status 
In production for the Northrop Grumman F-14D. 


Contractor 
Kaiser Electronics. 


Wide Eye Helmet Integrated 
Display 


Wide Eye is a fully integrated binocular helmet display 
system with retractable combiners for day and night 
use by helicopters at low level in all weather. It incorpor- 
ates dual one inch CRTs with stroke/raster and hybrid 
capabilities and image intensifiers. The optical subsys- 
tem is detachable and remains with the aircraft. The 
system consists of the headgear, display electronics 
unit, tracker and boresight reticle control unit. 


Status 

Weight: 

(helmet) 1.8 kg 

(system) 10.25 kg 

Power supply: 115 V AC, 200 W 
28 V DC, 20 W 

Alignment time: 5s 

Field of view: 52 x 35° 
Accuracy: <4.9 mrad 


Contractor 
Kaiser Electronics. 


AN/ASG-26A Lead-Computing 
Optical Sight 


Lockheed Martin has developed from its earlier equip- 
ment an improved lead-computing optical sight that en- 
ables air-to-air combat to be conducted without the 
need for continuous target tracking. This capability is 
incorporated in the system for the US Air Force McDon- 
nell Douglas F-4E. 

The AN/ASG-26A comprises a head-up display, two- 
axis lead-computing gyroscope, gyro mount and lead- 
computing amplifier. For airborne targets the system 
displays gun and missile fire control information by 
means of a servoed aiming mark. Against ground tar- 
gets the pilot adjusts the aiming mark manually to 
control gun, rocket and bombing displays. 

The aircraft's own manoeuvres generate rate and 
acceleration signals in the gyro lead-computer. Range 
to target is measured by radar, and angle of attack, 
air density and the airspeed needed for trajectory 
correction are supplied by the air data computer. With 
these parameters fed into the system, the aiming 
reference is displaced so as to produce the appropriate 


lead angle and gravity corrections. Analogues of 
roll angle and range are also projected onto the com- 
bining glass. In ground attack modes other sensors 
generate corrections for drift and offset bombing is also 
possible. 


Status 
In service in the McDonnell Douglas F-4E, but no longer 
in production. 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


AN/ASG-29 Lead-Computing 
Optical Sight 


The AN/ASG-29 lead-computing optical sight has been 
specially produced for the US Air Force Northrop F-5E. 
The AN/ASG-29 has a family relationship with the AN/ 
ASG-26A but comprises only two units: a pilot’s display 


and lead computer. The system provides guidance for 
air-to-air and air-to-ground weapons delivery. 


Specifications 

Weight: 

(sight head) 6.9 kg 

(lead computer) 7.9 kg 

(mounting base) 0.8 kg 

Field of view: 

(azimuth) 12° 

(elevation) 14° 

Instantaneous field of view: 7.5° 
Collimating lens aperture: 4 in (102 mm) 
Reliability: over 300 h MTBF claimed 


Status 
In service in the Northrop F-5E, but no longer in 


production. 


Contractor 
Lockheed Martin Ocean Radar and Sensor Systems. 


UPDATED 


Head-Up Display for the F-15A/B/ 
C/D 


The F-15A/B/C/D HUD consists of a display unit and 
signal data processor. The HUD accepts inputs from 
various sensors and processes and formats the display. 

The HUD subsystem is being upgraded as part of the 
F-15 cockpit reliability and supportability enhancement 


programme. The display will have increased field of 
view, better combiner optics, higher writing speed and 
enhanced BIT. The signal data processor will have 
increased symbology capability, a helmet-mounted 
tracker option and enhanced BIT. 

The F-15 improved HUD subsystem provides the 
pilot with navigation, attack and targeting and primary 
flight information necessary for effective flight control 


and weapons management. When complete, the 
upgraded system will be offered as an option for aircraft 
modification and upgrades for the F-15A/B/C/D. 


Status 

Over 1,300 HUDs have been delivered for F-15A, B, C 
and D aircraft over a period of 17 years. McDonnell 
Douglas has been awarded a $3 million contract for the 


full-scale design and development of the improved 
HUD subsystem. 


Contractor 
McDonnell Douglas Electronic Systems Company. 


UPDATED 


Mast-Mounted Sight for the AHIP 
Helicopter 


In October 1984, the US Army ordered the McDonnell 
Douglas Mast-Mounted Sight (MMS) for its Army Heli- 
copter Improvement Programme (AHIP) Bell OH-58D 
helicopters. Mounted on the rotor mast above the rotor 
itself, the sight unit acts like the periscope of a sub- 
marine, permitting the aircraft to conceal itself by using 
natural cover but allowing the crew to peer over the 
cover to observe enemy dispositions and forces. 

McDonnell Douglas, the MMS contractor, integrates 
stabilisation platform and electrical systems with a sen- 
sor suite purchased from Northrop Grumman. The sen- 
sors include a low-light television, a thermal imaging 
sensor and laser rangefinder/designator for Copper- 
head shells and Hellfire anti-tank missiles. A feature of 
AHIP is the Automatic Target Hand over System by 
which targeting information from one aircraft can be 
transmitted to another or to ground-based weapons. 
AHIP itself is the precursor to the much more ambitious 
RAH-66 light battlefield helicopter system. 

Mounted over the main rotor drive shaft, the perform- 
ance of such a system would be severely degraded by 
the high vibration levels in this area were it not for the 
soft mount devised by McDonnell Douglas which pro- 
vides a high degree of isolation. Performance of the 
anti-vibration system is such that target bearing can be 
measured to within 20 mrad. The overriding need to 
keep down weight above the rotor has produced a 
sensor package weighing only 73 kg. Equipment bay 
systems add another 41 kg. 

The television camera has a silicon-vidicon dawn to 
dusk capability with an 8° field of view for target acqui- 
sition and a 2° field for recognition. The FLIR sensor 
has a 120 element common module detector array and 
two fields of view of 10 and 3°. Television and laser sys- 
tems share a common optical path to minimise the 
number of components. A video tracker and digital 
scan converter in the data processor together permit 
the incorporation of other features such as autotrack, 
frame-freeze and point-track. 

In the cockpit are two multifunction displays for the 
presentation of video from the MMS and flight guid- 
ance and communication and navigation information. 
The sensors themselves are contained within a650 mm 
carbon-epoxy sphere with a sightline 810 mm above 
the plane of rotor rotation. Data is channelled into the 
cockpit area via cables through a 23 mm tube running 
inside the drive shaft. 

The MMS is applicable to a variety of helicopter plat- 
forms, including the McDonnell Douglas Helicopters 
500 Series, the Sikorsky H-76, the Bell 406, the Agusta 
A 129 and the Eurocopter BK 117. The MMS can be 
used to provide these platforms with both AHIP scout 


The McDonnell Douglas mast-mounted sight on an 
OH-58D helicopter 
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The HUD subsystem in the F-15A/B/C/D is being upgraded by McDonnell Douglas 


The McDonnell Douglas mast-mounted sight display is on the left of this Bell OH-58D helicopter cockpit. 
The view is adjusted by controls on the stick on the pilot’s right-hand side 
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features and light attack capability, using Hellfire 
and/or TOW missiles. The Apache helicopter which 
does not have a mast-mounted system, the Lockheed 
Martin TADS/PNVS system being nose-mounted, is 
regarded as a potential future application. 


Status 
In service in OH-58D helicopters. 


Contractor 
McDonnell Douglas Electronics Systems Company. 


Spasyn Visual Target Acquisition 
System 


Originally developed by Austin Electronics, the Spasyn 
product line was sold to McDonnell Douglas in 1985. 
The Spasyn (space synchro) visual target acquisition 
system is an advanced ultra-light helmet-mounted 
sighting system. Spasyn measures the location and 
orientation of an object in space by means of radiating 
directional magnetic fields in three orthogonal co- 
ordinates. Applied to a helmet-mounted sight, this 
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closed-loop transducing system provides a full six 
degrees of freedom in measuring the pilot’s line of sight 
to an accuracy of better than 0.5° within a head motion 
envelope of 0.14 m°. The system enables the pilot to 
achieve visual acquisition of a given target and lock on 
automatic tracking systems while remaining in the 
head-up position and free to perform evasive 
manoeuvres or other in-flight tasks. 

A small transmitter mounted on the cockpit frame 
emits magnetic field vectors which induce voltage sig- 
nals in a sensor mounted in the helmet. These signals 
are processed by a computer in the system’s elec- 
tronics unit to define the sensor’s translation and orien- 
tation which correspond to the operator’s line of sight 
angles. The sensor mounted on the helmet weighs 
approximately 14 g and does not encumber the wearer. 

The Spasyn system can be used in both fixed-wing 
aircraft and helicopters to command weapons and 
sensors or for land and sea platforms. 


Specifications 
Dimensions: 

(sensor) 12.6 mm cube 
(radiator) 25.4 mm cube 


(electronics unit) 333 x 193 x 122 mm 
Weight: 

(sensor) 14g 

(radiator) 28 g 

(electronics unit) 10 kg 

Accuracy: 

(nominal head position) 0.1° 

(max error condition) 0.5° 


Status 

In January 1988 McDonnell Douglas won a contract to 
develop a standardised magnetic helmet-mounted 
sight for all future US Navy aircraft. The system mea- 
sures the pilot’s line of sight and transmits the data to 
devices controlling weapons, sensors and graphic dis- 
play generators. It will interface with advanced helmet 
display devices. 


Contractor 
McDonnell Douglas Electronic Systems Company. 


Advanced Helmet-Mounted Sight 


Polhemus designs, develops and manufactures hel- 
met-mounted sights specifically for tactical military air- 
craft, based on a company-patented method of 
measuring sight angles by the use of magnetic sensors. 
A fourth-generation system, marketed under the name 
Magnetrak, is now in production (see next entry). 

A source mounted in the cockpit generates a mag- 
netic field some distance around it, which is sensed by 
a sensor installed under the pilot’s helmet visor. Signals 
are processed by a computer in an associated elec- 
tronics unit and converted into angles representing the 
direction of the pilot’s line of sight in relation to a 
particular datum, usually the aircraft’s reference frame. 

Coincidence between the helmet aiming axis and the 
pilot’s line of sight is attained by a small helmet- 
mounted optical generator which projects a virtual 
image located at infinity so that the pilot does not have 
to refocus his eyes on to the helmet visor. The pilot then 
aligns the aiming reticle with the target. The reticle can 
also be used to provide cueing information which per- 
mits the pilot to be signalled or directed from an exter- 
nal source of information, for example, from a radar, 
FLIR or radar warning device or by a weapons systems 
operator. The same system, in conjunction with a more 
elaborate display, can provide the pilot with flight direc- 
tor symbology or imagery and information from other 
aircraft sensors. The complete system, irrespective of 
complexity, comprises a magnetic field source, helmet- 
mounted sensor, memory unit, electronics unit and 
helmet visor display unit. 


Contractor 
Polhemus Inc. 


VERIFIED 


Magnetrak Helmet-Mounted Sight 


The line of sight data acquired. by the sensor/source 
arrangement is passed into the aircraft weapon aiming 
system using a MIL-STD-1553B databus link. Con- 
versely, target data detected by one of the aircraft’s 
sensors such as the radar or thermal imager, can be 
relayed to the Magnetrak system, to give target cueing 


The Polhemus Magnetrak helmet sight. Left to right: system electronics unit and connecting cables, 
aircraft memory unit, magnetic field sensor, helmet with visor display and source unit 


information on the pilot’s visor. Thus the pilot’s own line 
of sight can be directed to a possible target for visual 
identification before attack. 

The components of the Magnetrak system include a 
small three-axis sensor and source, system electronics 
unit and memory unit, the latter supplying mapping 
data to the former. There is also a visor display con- 
sisting of a parabolic visor, (and cover) and an integral 
LED reticle generator which projects a collimated 
cross-hair image on to the visor, allowing the pilot’s eye 
to focus on target and reticle simultaneously. Discrete 
dots around the cross-hair give a cueing facility. The 
visor fits any standard military helmet without modifi- 
cation to the shell. The electronics unit is % ATR in 
format. 

The Magnetrak offers a resolution of 0.1° and covers 
360° movement in azimuth and roll axes and +90° in 
elevation. The motion box, inside which the head must 
remain for accurate system performance, is 410 x 254 x 
150 mm either side of a central point. 


Specifications 

Dimensions: 

(source) 61 x 35 x 35 mm 

(sensor) 28 x 23 x 18 mm 

(electronics unit) 124 x 174 x 283 mm 
(memory unit) 109 x 33 mm 

Weight: 

(source) 0.16 kg 

(sensor) 19g 

(electronics unit) 5.13 kg 

(memory unit) 0.17 kg 

Power supply: 115 V AC, 400 Hz, single phase, 0.7 A 


Status 
In production. 


Contractor 
Polhemus Inc. 
VERIFIED 


Tiger-Paws Weapon System 
Upgrade 


Sierra Technologies has developed the Tiger-Paws 
upgrade for the F-5A/B/E/F avionics structural refur- 
bishment. This integrates major avionics enhance- 
ments by replacing outdated analogue electronics with 
digital equipment already in use in many US and 
European military aircraft. Key items in the digital core 


include the MIL-STD-1553B databus, a smart Head-Up 
Display/Weapon Aiming Computer (HUDWAC), ring la- 
ser gyro inertial navigation system and the standard 
central air data computer. For the radar-equipped 
F-5E/F, the digital core can be augmented by replacing 
the analogue pulse radar with a pulse Doppler coherent 
radar modified for compatibility with the aircraft. 
Growth potential afforded by the digital system facili- 
tates integration of a wide variety of options such as 


video, data transfer, stores management, radar warning 
receiver, multifunction displays, laser ranger and desig- 
nator, FLIR, ECM, HOTAS, chaff and flares, Sidewinder 
control and incorporation of existing systems into a 
reliable modern digital system enhanced by very high 
MTBF. 

Cockpit design can emulate the F-16 or other speci- 
fied aircraft for logistics, training and operational com- 
patibility. Installation of the Tiger-Paws digital system 
can be accomplished locally with kits, if required. 


Similar digital enhancements are available for the 
T-38 Talon supersonic trainer. 


Status 
In 1991 Sierra received a contract, valued at $20.7 
million, to modify 15 Royal Norwegian Air Force F-5A/B 
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aircraft with the Tiger-Paws digital core and other 
enhancements. This contract was completed in August 
1994 and the aircraft are currently in service as F-16 
lead-in trainers. 

Earlier, Sierra had won successive NASA contracts 
for an upgrade feasibility study and prototype for the 


T-38 Talon. The prototype was delivered in June 1991. 


Contractor 
Sierra Technologies Inc. 


UPDATED 


ae 
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STORES MANAGEMENT 


BT14 Series Weapons Panels 


The BT14 Series is a command system for controlling 
weapons on fixed-wing aircraft and helicopters. The 
Series includes the BT 14-2 for aircraft with two stations 
and the BT 14-6 for aircraft with four to six stations. The 
BT14-6 RE is a repeater for the BT 14-6 and is dedicated 
to the back seat of a fixed-wing aircraft. 

The BT14-2 allows weapons to be realeased in case 
of emergency by the use of a jettison switch. A weapon 
selector is provided for the use of mixed weapon loads. 
The command system includes a rocket mode selector 
for single-shot or ripple firing. 

The BT14-6 allows weapons to be released singly, in 
ripple or sequentially from each side of the aircraft to 
reduce trim disturbances to a minimum. A weapon 
selector is provided for the use of mixed weapon loads. 
The system includes a bomb fuzing selector to allow 
activation of nose or tail fuze on impact, delayed acti- 
vation of the tail fuze or for weapons to be dropped inert 
with no fuze activation. Six push-buttons in the BT 14-6 
are used to select the weapon station. A test button 
allows a check on the correct functioning of all lights in 
the panel. 


The FN Herstal BT14-6 RE repeater (left) and 
BT14-6 firing control panel (right) 


CMA-874 TOW/Hellfire Missile 
Control and Display System 


The CMA-874 is a stores management system specifi- 
cally designed for helicopters. It has a control and dis- 
play unit with a CRT display in a single LRU for the 
control of TOW and Hellfire missiles. An optional Hell- 
fire pilot’s status panel is available for two-crew oper- 
ations; this can be substituted by a pilot’s control panel 
where missile status is provided on a HUD or other dis- 
play. The CMA-874 communicates with the missiles, 
rockets and cannon via a MIL-STD-1553B databus or by 
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The BT 14-2 firing contro! panel 


Specifications 

Dimensions: 

(BT14-2) 145 x 37 x 100 mm 
(BT14-6) 145 x 75 x 160 mm 
(BT14-6 RE) 145 x 57 x 100 mm 
Weight: 

(BT14-2) 0.5 kg 

(BT14-6) 1.2 kg 

(BT14-6 RE) 0.4 kg 


Contractor 
FN Herstal. 


VERIFIED 


PC16 Pod Control Unit 


The PC16 pod control unit monitors and controls air- 
craft gunpod functions. The PC16 features a burst con- 
troller which limits the number of rounds fired in a burst. 
Once the preset figure is reached, firing is automatically 
interrupted until the trigger is released. It includes a bar 
graph indicator which shows, on two 10 LED linear 
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discrete interfaces. The display is NVG-compatible to 
ANVIS 6 standard. 


Specifications 

Dimensions: 

(status panel) 165 x 83 x 127 mm 

(control and display panel) 257 x 130 x 127 mm 
Weight: 

(status panel) 3.2 kg 

(control and display panel) 6.4 kg 

Power supply: 115 V AC, 400 Hz, 20 VA 

28 V DC, 76 W 


The FN Herstal PC16 pod control unit 


indicators, the total ammunition content of each pod, 
with each LED representing 10 per cent of the full load. 
When ammunition reaches less than 10 per cent of the 
full load, amber spare ammunition indicator lamps 
illuminate. 

The PC16 incorporates a number of safety features. 
These include a non-reversible sequencing selector to 
prevent wrong or dangerous use of the system, a posi- 
tive locking selector to prevent the gun being fired dur- 
ing the landing sequence, a control test which tests the 
system during the pre-take-off checks, a firing auto con- 
trol to allow the gun to be fired only when certain con- 
ditions are met and auto-recocking to bring the gun 
back into operational condition after a misfire. 

The system has a number of dimmable status lights. 
Information from these can, as an option, be fed into the 
aircraft intercom system to provide audio signals. 


Contractor 
FN Herstal. 


VERIFIED 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


VERIFIED 


Gun Control Unit for the Tornado 


Base Ten builds the electronic control units for the 
Mauser 27 mm cannon in the Tornado aircraft of the 
British, German, Italian and Saudi Arabian air forces, 
governing rate of fire, auto-recocking and purging. It 
provides a rounds remaining indication to the pilot and 
has comprehensive built-in test equipment. 


Status 
In service in Panavia Tornado aircraft. 


Contractor 
Base Ten Systems Electronics GmbH. 


GERMANY 


Sidewinder Control Unit for the 
Tornado 


Base Ten has further developed the standard US sys- 
tem used to control the Sidewinder air-to-air missile, to 
meet UK requirements for Royal Air Force GR. Mk 1 
Tornados. The microprocessor-based missile unit inter- 
faces with the stores management system to provide 
semi-automatic control of the missile. Features include 
both normal and off-boresight search and lock, simul- 
taneous missile running, rapid acquisition, automatic 
selection of optimum missile in the presence of obscur- 
ation by the airframe and extensive built-in test 
equipment. 


The current UK missile unit has been developed to 
enable it to control four missiles. Base Ten’s parent 
company in the USA is providing a new control unit for 
the operation of four Sidewinders on US Air Force 
A-10s. 


Status 

The four-missile variant has been supplied to the Royal 
Air Force, the German Air Force and Royal Saudi Air 
Force for the Tornado IDS. 


Contractor 
Base Ten Systems Electronics GmbH. 


SMS-50 Stores Management 
System 


The SMS-50 is designed to offer low-cost control of a 
wide range of weapon types in a single unit for helicop- 
ter and fixed-wing activities. Weapon types include gun- 
pods, rocket systems, air-to-air missiles, bomb release 
mechanisms and practice bomb dispensers. Meeting a 
requirement for a stand-alone stores management sys- 
tem, the SMS-50 embodies many features common to 
other Base Ten systems. 

At the core of the SMS-50 is a microprocessor-based 
Stores Control Unit (SCU) which oversees all control 
functions in the system. Most operations are carried out 
under software control, but emergency jettison uses a 
hard-wired sequencer. 

Pilot interaction is completed through the Cockpit 
Control Unit (CCU) and the SMS-50 can support two 
CCus in a variety of configurations. Store and pylon 
interfaces are wired directly from the SCU. 

All three units in the system feature dual-channel 
architecture to maintain full performance character- 
istics in the event of any single failure. They maintain 
immunity against unintended release and prevention of 
intended release. 

CCU switches and indicators are arranged into three 
main functional groups: store and pylon selectors and 
indicators, weapon mode selectors and indicators, and 
system function selectors and indicators. 

The SCU processes all pilot selections from the CCU 
and inputs from the aircraft safety critical switches. All 
pilot selections are verified before appropriate CCU 
indications are made. The SCU is responsible for send- 
ing arming and single or multiple release signals to 
pylons. Store status is indicated at all times on the CCU. 

A number of optional features is available. Inventory 
loading and validation is accomplished via the CCU and 
checked against actual stores present. Stores mode 
selection allows single, multiple, burst and multiple fir- 
ing options to be put into use. Stores selection enables 
different weapons packages to be activated. Stores fus- 
ing helps weapon fusing to take place in different 
modes appropriate to the store type. Selective jettison 
enables stores on one or more pylons to be selected 


Weapons Interface Unit for the 
Tornado 


An international consortium consisting of Teldix, GEC- 
Marconi Avionics and Gruppo Finmeccanico Systemi 
Avionici has been awarded a series production 
contract for the weapons interface unit for the German 
Avionic Structure Programme as well as for the Royal 
Air Force Tornado mid-life update. Two weapons 
interface units will be installed in each aircraft and 
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The Base Ten stores management system for the Tornado. Left to right: pylon decoder units, pilot’s 
control unit, weapon processor, navigator’s control unit and pylon decoder units. Foreground: pylon 
decoder unit 


and jettisoned in sequence. Emergency jettison 
enables all aircraft stores to be safely jettisoned in a pre- 
determined sequence. Safe mode enables the pilot to 
reset the SMS and all associated stores to a safe state. 
Comprehensive BIT operates during flight to check 
functions essential to mission success and safety. Inter- 
ruptive BIT operates on the ground in an interactive 
mode to detect all safety critical failures. 


Specifications 
Dimensions: 

(CCU) 76 x 146 x 163 mm 
(SCU) 105 x 193 x 321 mm 
Weight: 

(CCU) 1.5 kg 

(SCU) 6 kg 


Status 
Ordered by two overseas customers for Tucano 
aircraft. 


Contractor 
Base Ten Systems Electronics GmbH. 


INTERNATIONAL 


will provide the interface for transferring high-frequency 
signals between the aircraft subsystems and the 
weapon stations. The weapons interface unit, together 
with the upgraded stores management system whi 
h is being delivered by GEC-Marconi Avionics, will 
give the aircraft MIL-STD-1760 weapon carriage 
capability. 


Status 
In production. 


Stores Management System for 
the Tornado 


Base Ten builds the Stores Management System (SMS) 
for the IDS interdictor/strike versions of the Panavia 
Tornado operated by the German and Italian air forces 
and the German Navy. 

The Tornado SMS consists of a weapon processor, 
pilot’s control unit, navigator’s control unit and a num- 
ber of pylon control units. Recently, the system has 
been updated to provide a MIL-STD-1553B databus 
capability. 


Status 
In service in German Air Force and Navy and Italian Air 
Force Panavia IDS Tornado aircraft. 


Contractor 
Base Ten Systems Electronics GmbH. 


Contractors 
GEC-Marconi Avionics. 
Gruppo Finmeccanico Systemi Avionici. 


Sidewinder Control System 


The Sidewinder Control System (SCS) is a digital 
avionic system that provides the AIM-9 family of air-to- 
air missiles with an off-boresight capability. The system 
is operated through Hands On Throttle And Stick 
(HOTAS) switches and an existing display. It aims 
to improve air-to-air capability by enabling faster 
reactions, enlarging the missile lock on envelope and 
reducing pilot workload. 

SCS automatically slaves missiles to the radar and 
helmet-mounted sight. It is capable of handling any 
member of the AIM-9 family and has interface capability 
for up to four missiles. It features automatic selection of 
the most advantageous missile for hitting the target, 
taking account of fuselage line of sight masking and 
automatic lock on. However, the pilot retains manual 
override of missile selection, lock on, cage and reject. 
The system provides a visual display to the pilot of miss- 
ile selection, line of sight, armament system readiness 


ISRAEL 


and failure indications. It also provides audio 
indications. 

The SCS consists of a MultiPurpose Processor Unit 
(MPPU), a Sidewinder Interface Unit (SIU) in the pylon 
in each wing and a control panel for ground crew 


interface with the system. 


Specifications 

Dimensions: 

(MPPU) 180.3 x 146 x 124 mm 

(SIU) 165.1 x 130 x 99 mm 

Weight: 

(MPPU) 2.68 kg 

(SIU) 1.63 kg 

Power supply: 28 V DC 

Memory: 

(MPPU) 32 kbytes EPROM, 2 kbytes RAM, 2 kbytes 
EEPROM 

(SIU) 8 kbytes EPROM, 128 bytes RAM 
Environmental: MIL-STD-5400E Class 2 


Teldix GmbH. 
UPDATED 
Status 
In production. 
Contractor 
Elbit Ltd. 
VERIFIED 


Stores Management System 


Elbit’s stores management system is computerised, 
flexible, easy to manage and has dual-mode operation 
for maximum integrity against the accidental release of 
stores. Computed information is shown on an arma- 
ment control and display panel which is essentially a 
multifunction CRT unit. The pilot prepares several 
weapon release schedules according to his preflight 
briefing, so that during the attack phase he merely has 
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to select the appropriate one for the task. The system 
comprises four units: an armament control and display 
panel, stores management computer, video electronic 
unit and an optional video recorder. 

The stores management system replaces the 
switches and selectors which would normally control 
guns, weapons and fuzes, weapon data, stores release 
programming, weapon data insertion panel and stores 
emergency jettison. Preflight selections comprise: mas- 
ter mode for the aircraft’s weapon delivery and navi- 
gation system, which takes in air-to-air combat, 
air-to-ground missiles, gun firing, selective jettison and 
navigation; CCIP, dive/toss, toss and direct weapon 
delivery mode; type of weapon to be used; single 
weapon, pair or salvo release mode; release interval 
and nose, tail or nose and tail fuze mode. 

The CRT continuously displays the number, location 
and type of stores being carried on the mission and is 
updated as stores are released or jettisoned. It also 
shows the information appropriate to the particular 
release programme and warns of incorrect program- 
ming, equipment failure or beyond limits conditions. 
The system computer can also control a videotape 
recorder for post-mission analysis or debriefing after a 
training flight. 


STORES MANAGEMENT/Israel—Spain 


Specifications 

Computer 

Dimensions: 321 x 194 x 172 mm 

Weight: 13.5 kg 

Redundancy: two independent computing systems, 
dual power supply 

Memory: 58 k EPROM, 3 k RAM, 1 k non-volatile RAM 
Input/output: 160 discrete inputs, 120 discrete 
outputs 


Armament control and display panel 
Dimensions: 172 x 147 x 267 mm 
Weight: 7 kg 

Scanning: 525 or 875 lines 
Bandwidth: 20 MHz 

Contrast ratio: 7:1 


Status 

In production and in service in the IAI Kfir, MiG-21, 
McDonnell Douglas A-4 Skyhawk and F-4, Northrop F-5, 
and in other aircraft exported from Israel. 


Contractor 
Elbit Ltd. 
UPDATED 


system display 
showing the INV (inventory) mode, with store types 
and positions on the aircraft. The pattern indicates 
that four AIM-9 Sidewinder missiles and four Mk 82 
and SN 82 bombs are carried on wing pylons and 
an ECM pod on the fuselage centreline station 


Elbit’s stores management 


Stores Management System for 
the AMX 


Alenia has developed the stores management system 
for the AMX aircraft which performs the automatic 
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control of selection, arming, release and jettison of the 
aircraft’s external stores. 

The system consists of seven LRUs and includes 
a weapon processor unit containing an advanced 
computer which manages all the logic operations and 


The Alenia stores management system fitted to the AMX showing the weapons control panel (left), the 
weapon processor unit (centre) and three station units (right) 


controls the other units. There are also five station units 
which control guided and unguided weapons and a 
weapons control panel on which the crew selects the 
various functions and which displays the stores status. 
The system can be easily configured for different 
weapons. 

From this project, Alenia is working on a more 
advanced stores management system which uses the 
cockpit multifunction display to show and control the 
various functions and which has a MIL-STD-1760A 
interface. 


_ Specifications 


Dimensions: 

(weapon processor unit) % ATR short 
(weapons control panel) 190 x 90 x 180 mm 
Weight: 

(weapon processor unit) 15 kg 

(weapons control panel) 5 kg 

(Station unit x 5) 3 kg 

Power supply: 28 V DC 


Status 
In production for the AMX. 


Contractor 
Alenia Defence Systems SpA. 


Stores Management System 


The Stores Management System (SMS) consists of a 
Weapons Computer (WEAC) and a Stores Power Unit 
(SPU). The WEAC is a remote terminal to the mission 
computer and a bus controller to the weapons MIL- 
STD-1553B bus. Full video and power and data switch- 
ing are performed by the SMS and interfaced to the rest 
of the aircraft systems. MIL-STD-1760A is _ fully 
implemented, permitting the coupling of any compat- 
ible weapon. The SMS is typically implemented as a 
dual WEAC/dual SPU system, with complete inter- 
communication permitting full dual redundancy. 


SOUTH AFRICA 


Application software is executed on a 32-bit RISC 
processor. All input/output is managed by the pro- 
cessor. A PC-based applications software development 
environment is fully implemented and validated. Exten- 
sive BIT ensures failure detection to SRU level of better 
than 95 per cent. 


Specifications 
Dimensions: 

(WEAC) 330 x 129 x 197 mm 
(SPU) 330 x 129 x 197 mm 
Weight: 

(WEAC) 6 kg 


(SPU) 8 kg 

Power: 

(WEAC) 50 W 

(SPU) 70 W 

Reliability: 1,000 h MTBF 


Status 
Flight tested. 


Contractor 
Advanced Technologies & Engineering Co (ATE). 


UPDATED 


SCAR Armament Control System 


The SCAR (Sistema de Control de Armamento) arma- 
ment control system provides full weapon selection 
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and control facilities for up to six underwing carriage 
stations and a centrally located gunpod. The system’s 
functions include selection of weapon station for use in 
a mission, selection of weapon type fitted at a station, 


mode selection for bomb arming, time interval selec- 
tion for bomb release in ripple mode, air-to-air and air- 
to-ground gunnery selection, emergency mode selec- 
tive jettison, weapon availability and status, stores 


selected and stores remaining indication and status 
and gun ammunition counter indication. 

Designed principally for the CASA C-101, the SCAR 
system provides weapon selection and control facilities 
for bombs, rockets, guns and combined stores dis- 
penser/launcher units and also supplies signals for 
control of weapon sighting and gun camera systems. 

The equipment comprises a central processor, usu- 
ally located in the aircraft’s nose bay, a main unit, moni- 
toring unit and emergency unit installed in the cockpit. 
In the case of trainer aircraft, additional monitoring and 
emergency units, identical to those in the attack 
aircraft, are mounted in the student’s cockpit. 

The main unit is used for all control and selection 
functions, with the exception of emergency jettison for 
which the emergency unit is used. Monitoring units indi- 
cate the status and type of stores available and the 
quantities of stores or ammunition remaining or 
expended. In the training role, the functions of the stu- 
dent’s portion of the system can be completely 
inhibited by the instructor pressing a button. An error 
light indicates a system malfunction or a mis-selection 
of a store or weapon. In the case of mis-selection, the 
system, with the exception of emergency release, is 
automatically rendered inoperative. The emergency 
unit is hard-wired to ensure complete reliability and 
contains a test-lamp push-button for status checking of 
all indicator lamps in the system. 

SCAR is a_microprocessor-controlled system 
employing digital techniques and TTL integrated 
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The SCAR armament control system with (rear left) 
the main unit, (rear right) the central processor and 
(front) two monitor units and two emergency units 


circuitry. Operational parameters can be modified via 
software changes and an EAROM memory ensures that 
stored data is retained even when the system is unpow- 
ered. The system is of modular design and conforms to 
the recommendations of MIL-STD-1472 and MIL- 
HDBk-244. It can be readily adapted to different types 
of aircraft by changing module input/output interfaces. 
An interface to a centralised WAC, MFD, HUD control/ 
display system has been incorporated via discrete 
disturbance-free output lines. Compatibility with 
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previous self-supporting systems is maximised as the 
new interface is provided through the central processor 
connector previously dedicated to the front cockpit 
monitoring unit and redundant in the new configuration. 

The new interface lines provide not only all status 
information included in the substituted monitoring unit, 
including gun rounds, but also ripple interval status and 
certain control capabilities for remote gunnery selec- 
tion (HOTAS interface). Power requirements are 2.5A 
maximum for an illuminated panel system or 1.6A 
maximum for a non-illuminated system, both at 28 V 
DC. 


Specifications 

Dimensions: 

(central processor) 180 x 210 x 120 mm 
(main unit) 200 x 70 x 101 mm 
(monitor unit) 100 x 42 x 75 mm 
(emergency unit) 70 x 40 x 81 mm 
Weight: 

(central processor) 3.3 kg 

(main unit) 1.62 kg 

(monitor unit) 0.46 kg 

(emergency unit) 0.28 kg 


Status 
In service. 


Contractor 
Tecnobit SA. 


Weapons Interface Computer 


The weapons interface computer distributes and inter- 
faces signals between the various weapons and tactical 
systems in the aircraft. It is based on a 486 computer 
module system. The unit is partly operated from the 
main mode selector, status panel and target acquisition 
panel. The unit also handles the preparation of stores, 
functions for firing and releasing stores in co-operation 
with the system computer, stores monitoring, control of 
the gun and control of countermeasures. 

The weapons system computer features modular 
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design, LRU concept to facilitate maintenance, chassis 
integrated power supply for optimal heat dissipation, 
SMT for increased packing density and _ built-in 
redundancy. 


Status 
In production for the JAS 39 Gripen. 


Contractor 
Saab Dynamics AB. 


UPDATED 


The weapons interface computer (left) and aircraft 
interface unit (right) for the JAS 39 Gripen —_ 1995 


SMS 2000 Series Stores 
Management Systems 


Computing Devices offers several variants of the SMS 
2000 family of airborne stores management systems 
derived from the SMS 2100 system fitted to early export 
marks of the BAe Hawk aircraft. The SMS 2100 is par- 
ticularly suitable for fixed-wing aircraft with up to nine 
weapon stations, plus internal cannon. The SMS 2112 
and 2120 are currently standard equipment on Mks 60, 
100 and 200 export Hawk aircraft. The SMS 2200 is a 
dual-channel system for close integration with the mis- 
sion avionics and is optimised for naval ASW aircraft 
and helicopters; a variant is standard equipment on the 
EH 101 helicopter for the Royal Navy and Italian MMI. 
The SMS 2600 is a simple system for small aircraft with, 
typically, four weapon stations using modules from the 
SMS 2120. Its capabilities can be expanded to match 
the SMS 2120. 

The SMS 2000 family controls the complete range of 
stores carried by helicopters and light- and medium- 
sized aircraft, including torpedoes, mines, buoys, rock- 
ets, air-to-air and air-to-ground guided missiles, weapon 
and equipment pods and drop tanks. A system typically 
comprises a digital stores management computer, 
remote switching units mounted in the pylons or spon- 
sons and cockpit control panels for those aircraft 
requiring dedicated crew interfacing. 

The system permits in-flight preselection of a 
weapon delivery package to suit particular targets or 
conditions. Additional facilities are provided to control 
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The weapon processing units and weapon control panel of the SMS 2200 and SMS 2100 stores 


management systems 


the release modes and, where necessary, ground spac- 
ing optimisation in relation to aircraft speed or fuzing 
optimisation in relation to altitude. Weapon failures for 
whatever reason are indicated on the SMS panel(s) and 
the presentations are optimised for ease of assimilation 
by the aircrew. Each system consists of a Weapon 
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Processing Unit (WPU), Weapon Control Panel (WCP) 
and Stores Interface Units (SIUs) or pylon interface 
units. 

The SMS computer maintains the centre of gravity 
and/or lateral balance within the aircraft’s handling 
constraints. The system contains, as a minimum, 
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duplex emergency jettison control, so that no single 
defect can prevent safe jettison when it is demanded. 
Multiple interlocks ensure the highest levels of safety; 
the SMS 2200 has two channels in a hot standby con- 
figuration further to ensure availability of all functions. 
Avionics databus interfaces to MIL-STD-1553B are 
fitted to some configurations, allowing an enhanced 
interface with a nav/attack computer. 

Modular construction allows the SMS 2000 to be 
upgraded in service; current models include a high 
degree of BIT. Fault location is further enhanced by the 
use of Computing Devices automatic armament test 
equipment. 


Specifications 

Dimensions: 

(SMS 2100 WPU) 220 x 130 x 300 mm 

(SMS 2200 WPU) 190 x 197 x 356 mm 

(SMS 2600 WPU) 20 x 130 x 300 mm 

(SMS 2100/2200/2600 WCP) 145 x 165 x165 mm 
(SMS 2200 SIU) 170 x 57 x 235 mm 

(SMS 2100/2600 pylon interface unit) 170 x 57 x 
235 mm 

Weight: 

(SMS 2100 WPU) 9 kg 

(SMS 2200 WPU) 13 kg, (SMS 2600 WPU) 6 kg 
(SMS 2100/2200/2600 WCP) 2 kg 

(SMS 2200 SIU) 2.2 kg 

(SMS 2100/2600 pylon interface unit) 1.5 kg 
Power supply: 28 V DC 

(SMS 2100) 35 W 

(SMS 2200) 59 W 

(SMS 2600) 29 W 


Status 
The SMS 2112/2120 are in service and in production. 
SMS 2100, SMS 2112 and SMS 2120 are standard 
equipment on BAe Hawk Mks 50, 60, 100 and 200 
aircraft. 

The SMS 2200 is developed and entering pro- 
duction. A variant has been selected for the EH 101 
helicopter for the Royal Navy and the Italian MMI. 

The SMS 2600 is in development. 


Contractor 
Computing Devices Company Ltd. 


SMS 3000 Series Stores 
Management Systems 


SMS 3000 stores management systems are based 
largely on the experience gained with the company’s 
SMS 2000 Series, but offer greater flexibility in heavier 
aircraft. 

The SMS 3000 Series has a dual mode of operation 
which has a two-fold intent: maximising safety by 
reducing the risk of accidental release, and improving 
mission reliability. This involves the employment of a 
dual-redundant channel system which operates in se- 
rial form to release stores in the safety mode. When in 
combat, one of two parallel systems can be used to 
effect release. There is provision for expansion by 
means of a range of modular stores interface units to 
match the increased processor capacity. 


Status 
In production and service in all Panavia Tornado ADV 
aircraft. 


Contractor 
Computing Devices Company Ltd. 


SMS 4000 Series Stores 
Management Systems 


The SMS 4000 Series stores management systems 
cover the full range of stores applicable to heavier air- 
craft, especially to those based around the MIL- 
STD-1553 multiplex serial databus and MIL-STD-1760 
interface standard. 

The SMS 4000 hardware and software architecture 
has been optimised to meet the five key needs for 
modern weapon management. These are full 


Panavia Tornado ADV aircraft have the Computing Devices SMS 3000 stores management system 


Units of the Computing Devices SMS 4000 


implementation of MIL-STD-1760/STANAG 3837AA for 
the standard interface of stores, compatibility with exist- 
ing non-standard stores such as Sidewinder, inte- 
gration with MIL-STD-1553 and high-speed databus 
avionics where no dedicated SMS control panels are 
implemented, use of high-level languages such as Ada 
and use of standard databuses for communication 
between separate SMS equipments. 

The SMS 4000’s four main functional elements are 
safety critical processing, non-safety critical process- 
ing, critical signal switching and high/low-bandwidth 
signal networking. It is expected that at least two of 
these functions would be incorporated into any SMS 
4000 configuration. Processing equipment is designed 
for installation in conditioned bays; critical switching 
and networking equipments are designed for harsher 
environments, including installation in removable 
launchers, dispensers and pylons. 

Separation of safety critical and non-safety critical 
processing is a key feature of the SMS 4000 architec- 
ture, enabling achievement of the high data integrity 
required by MIL-STD-1760. Physical separation of the 
two types of processing - critical decisions from tar- 
geting data processing - is sometimes required. The 
optimum implementation also depends on any avionics 
software support environment required by the user. 
The SMS processor(s) manages all weapon aspects up 
to and including release/launch/firing, maintaining 
high-integrity levels at all phases. 


Specifications 

Dimensions: 

(distribution unit) 290 x 210 x 130 mm 
(armament control panel) 515 x 190 x 216 mm 
(store/station equipment) 300 x 100 x 100 mm 
Weight: 

(distribution unit) 5 kg 

(armament control panel) 10.5 kg 
(store/station equipment) 4 kg 

Power: 

(distribution unit) 30 W 

(armament control unit) 115 W 

(stores/station equipment) 30 W 


Status 

In development. Advanced systems have been 
delivered for government development of MIL- 
STD-1760. A variant of the SMS 4000 has been selec- 
ted for the Eurofighter 2000 armament system pro- 
cessors and signal distribution unit, and is nearing 
development completion. Safety critical databus- 
controlled power switching units of the SMS 4000 
range have been selected for fitting to the Eurofighter 
2000 decoy dispensers. 


Contractor 
Computing Devices Company Ltd. 


Stores Management System for 
the Tornado GR. Mk 1 


The stores management system developed by GEC- 
Marconi Avionics for the Royal Air Force Panavia Tor- 
nado GR. Mk 1 aircraft can handle 26 types of weapon, 
controlling arming, fuzing, firing or release functions 
from its 35 outputs. The system also initiates the timed 
and sequenced emergency and selective jettison of all 
weapons and other stores such as fuel and equipment 
pods. This is a controlled output of 29 pulses over 2.2 
seconds. A comprehensive bogus weapon inventory is 
also included for training purposes. 

Among the principal design aims of the Tornado 
stores management system are: meeting the specified 
rates of safety, jettison availability and mission success, 
an unprecedented degree of electromagnetic compati- 
bility hardness and a significant reduction in crew work- 
load. The system is engineered to provide a minimum 
of interconnect wiring between the 12 units. 

To achieve these targets, the company developed a 
dual-channel digital architecture system employing 
mini-computers and a digital data transmission system 
to provide the required integrity. Wherever possible, 
CMOS circuitry is used on account of its low power con- 
sumption, to eliminate the need for cooling and to meet 


the electromagnetic compatibility specification. Both 
channels are fully synchronised and perform in a con- 
solidated mode until channel unserviceability is 
detected, when authority is given to the serviceable 
channel to proceed independently. 

The level of redundancy ensures that the channels 
only close down for safety critical failures and that the 
emergency jettison system is not only separated from 
processor control but made duplex to avoid any 
consolidation requirements. 

Weapon control is split into defensive and offensive 
weapons. The pilot’s control panel takes the defensive 
weapons, and the navigator’s control panel has the oth- 
ers. Crew workload is minimised by eliminating from 
the weapon package selection process both safety 
critical and non-applicable options. 


Status 
In service on Royal Air Force Panavia Tornado GR. 
Mk 1 aircraft. 


Contractor 
GEC-Marconi Avionics. 


VERIFIED 
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Stores Management System for 
the Tornado GR. Mk 4 


GEC-Marconi Avionics is developing the stores man- 
agement system for the Tornado GR. Mk4 as an 
upgrade to that which is currently used on the Royal Air 
Force Tornado GR. Mk 1. It involves two upgraded 
LRUs within the system and further enhances the fea- 
tures of the current Tornado stores management sys- 
tem. Major enhancements are the use of Ada 
high-order language in conjunction with MC68020 pro- 
cessing capability. MIL-STD-1553B interfaces have 
been introduced to cater for the new generation of 
weapons now becoming available. The stores manage- 
ment system now possesses a back-up bus control 
expansion capability. 

The navigator’s control panel is being upgraded with 
a custom switch and display interface offering a multi- 
function soft key capability with further reduced crew 
workload features and enhanced night vision 
capability. 


Status 
In production for the Royal Air Force Panavia Tornado 
GR. Mk 4. 


Contractor 
GEC-Marconi Avionics. 
UPDATED 


Weapon Control System for the 
Harrier 


The Harrier weapon control system is digitally based 
and makes extensive use of integrated circuitry. Logic 
circuits are of diode-transistor type and the number of 
relays has been reduced to the minimum required to 
handle the heavy switching currents which occur at the 
time of weapon release. 

When stores are loaded on to the aircraft, thumb- 
wheel switches are set on the control panel to provide 
the pilot with an indication of the external stores status; 
the role selection switches are also set for the type of 
stores carried. Two modes of operation, manual or 
automatic, are possible. In the manual mode, release 
intervals of 20, 40, 80, 160 and 320 milliseconds are 
selectable from a rotary switch on the weapon control 
system panel. 

For automatic release, the auto/manual switch inter- 
faces the weapon control system with the aircraft’s nav/ 
attack computer providing it with data on stores status, 
types selected and spacing required. Release interval 
then comes under computer control. In either mode, 
the pilot may use individual or ‘clear aircraft’ overriding 
jettison control switches to jettison stores separately or 
as a single salvo in an emergency. 

During rocket or guided weapon release or gun fir- 
ing, the weapon control system ensures that power is 
supplied to the engine igniter circuits to safeguard 
against flame-out. 

In two-seat Harriers a monitor unit in the rear cockpit 
duplicates the front cockpit jettison facilities and en- 
ables the control panel to be monitored during 
operation. 

The system’s capacity permits mixed loads to be 


carried and controlled on each pylon. The range of 
stores includes single or twin bombs, flares, one or two 
rocket launchers, two gun pods, external fuel tanks or 
guided weapons. Bomb fuzing signals can be trans- 
mitted to the five pylons. 


Specifications 

Dimensions: 

(monitor) 114 x 210 x 160 mm 

(weapon control system unit) 114 x 210 x 321 mm 
Weights: 

(monitor) 2.38 kg 

(weapon control system unit) 4.65 kg 


Status 
In service on the Harrier. More than 200 units have been 
procured. 


Contractor 
GEC-Marconi Radar & Defence Systems, Electronic 
Systems Division. 


UPDATED 


Weapon Control System for the 
Jaguar 


The GEC-Marconi Defence Systems weapon control 
system for the Sepecat Jaguar is a development of that 
provided for the Harrier (see previous entry) and 
employs the same digital solid-state electronics tech- 
nology. In the single-seat Jaguar the system is divided 
into two major elements: the main unit housing the con- 
trol logic and the cockpit-mounted control unit which 


contains the indicator lamps, the pilot-operated arma- 
ment switches and the individual jettison switches. In 
the two-seat variant a monitor unit is fitted in the rear 
cockpit for training purposes. 

As well as providing all the functions of the Harrier 
system, the Jaguar unit has greater reliability as the 
result of wider use of solid-state logic. It provides fully 
duplicated release and jettison of individual stores, dis- 
penses with autoselector switches on tandem store car- 
riers and provides a more advanced method of rocket 
firing control. It may be operated as an autonomous 
system or used in conjunction with the Jaguar nav/ 
attack computer. 


Specifications 

Dimensions: 

(control unit) 152 x 146 x 157 mm 
(logic unit) 155 x 349 x 425 mm 
(monitor) 85 x 146 x 130 mm 
Weights: 

(control unit) 1.76 kg 

(logic unit) 14.54 kg 

(monitor) 0.56 kg 


Status 

In service. Orders for Jaguar weapon control systems 
exceed 250 units for the Royal Air Force and Indian Air 
Force. 


Contractor 
GEC-Marconi Radar & Defence Systems, Electronic 


Systems Division. 


UPDATED 


SGS-10 General Purpose Stores 
Management System 


SGS-10 is a low-cost and flexible stores management 
system which meets the requirements of the latest gen- 
eration of light combat aircraft armed with modern 
weapons. It can drive up to nine weapon stations and 
can be configured to suit a variety of stores. 

The modular concept enables a wide range of 
options and variants to be offered so that systems can 
be selected to meet the needs of retrofit programmes 


and the requirements of new build aircraft. All variants 
offer the highest standards of safe operation while inno- 
vative designs provide cost-effective system solutions. 

The baseline system configuration achieves a high 
degree of safety without the added cost and complexity 
of full duplication. It is controlled by a single micropro- 
cessor featuring duplex safety critical interfaces and an 
innovative software technique. A back-up capability, 
independent of the primary electronics and power sup- 
plies, is provided to handle release of certain self- 
defence weapons in a reversionary mode. Independent 


emergency jettison circuits are included. An integral 
part of the design is a control and display panel which 
features software-configured LED displays. This 
SGS-10 baseline system configuration has been 
selected for the Sea Harrier F/A-2 programme. 


Status 
In production for Sea Harrier F/A-2. 


Contractor 
Smiths Industries Aerospace. 
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Armament Control and Delivery 
System 


The AlliedSignal Armament Control And Delivery Sys- 
tem (ARCADS) has been developed to provide sym- 
metrical release external stores management for the US 
Army Bell AH-1J light attack helicopter. It permits selec- 
tive programming and controlled release of stores from 
between one and four external stations and can be 
indexed and programmed for up to 12 separate stores. 
Control functions comprise stores selection, quantity 
for release, rate of release, single, pair or all mode of 
release and emergency jettison. The system displays to 
the flight crew the type and quantity of stores that have 
been selected, the desired rate of release (slow or fast), 


the selected mode of release (single, pair or all), stores 
low quantity, stores empty and co-pilot override. 

A complete ARCADS comprises seven main units: 
cockpit stores control panel, emergency jettison con- 
trol unit, emergency jettison switch, two wing rocket 
delivery units and two wing adaptor cable assemblies. 
The units are of modular construction and modules are 
readily replaceable to allow for changes of weapon 
complement. The system contains safety interlocks 
and built-in safeguards to ensure symmetrical release 
of stores. 


Specifications 
Dimensions: 
(stores control panel) 146 x 114 x 165 mm 


(emergency jettison select) 38 x 146 x 129 mm 
(wing rocket delivery) 137 x 193 x 51 mm 
Weight: 

(stores control panel) 2.4 kg 

(emergency jettison select) 0.54 kg 

(wing rocket delivery) 2.36 kg 


Status 
In production and in service in the US Army Bell AH-1J 
helicopter. 


Contractor 
AlliedSignal Flight Systems. 


Integrated Conventional Stores 
Management System/Global 
Positioning System for the B-52H 


In early 1993 the Product Support Division in Wichita 
was awarded a $25.1 million contract by the US Air 
Force Aeronautical Systems Division for work on the 
B-52H bomber Integrated Conventional Stores Man- 
agement/Global Positioning System (ICSM/GPS). The 
Conventional Enhancement Modification (CEM) pro- 
gramme provides standard electrical and software 
interfaces for all future weapons specified for the 
B-52H, using the MIL-STD-1760 protocol. The system 


permits the crew to load smart missiles with details of 
route and target, and also allows the weapon load of a 
B-52 to be changed from one flight to the next with only 
a software change loaded into the offensive avionics 
suite using a tape cassette. Integration of GPS provides 
precision navigational capability which greatly 
improves weapon delivery accuracy. 


Status 

Initial operational capability for the B-52H was achieved 
in December 1994. Delivery of production kits for 47 
B-52Hs will be completed in 1996. 


Plans to add the ICSM/GPS capability for additional 
B-52Hs are in hand. 


Contractor 
Boeing Defense & Space Group Product Support 


Division. 


UPDATED 


Tactical Weapons Management 
System 


A joint Collins/Bell effort has been under way for some 
time to provide the Bell 406CS with an integrated avion- 
ics suite and weapons management system as stan- 
dard. The Collins Tactical Weapons Management 
System (TWMS) was originally designed in 1985 for the 
US Army JOH-58C scout helicopter programme. Since 
then, the TWMS, also known as Quick Draw, has been 
expanded and enhanced to address a wide range of 
weapons for attack and scout/attack helicopters. This 
system not only provides the crew with control and dis- 
play capability for communication and navigation man- 
agement but also acts as the control point for the 
weapon systems. It is capable of managing multiple 
rocket, gun and missile types, including air-to-air 
Stinger, TOW and Hellfire. 

Head-up management of weapons and communi- 
cations and navigation avionics is provided by the 
Hands On Throttle And Stick (HOTAS) feature. Such 
fingertip control improves weapons delivery and mis- 
sion safety and effectiveness. Weapons stores manage- 
ment, as well as weapons selection and sequencing, is 
also provided. 

There is no need to enter weapon type information 


Units of the Collins tactical weapons management system (from left to right) the weapons relay unit, 
weapons management unit, master arm/emergency panel and control display unit 


manually into the system because it is automatically fed 
the data as weapons are attached to the stores stations. 

TWMS can be installed as a stand-alone system or 
integrated with the CMS-80 cockpit management 
system. 


Status 
A Bell Helicopter 406 Combat Scout equipped with the 


TWMS has successfully completed live firing tests with 
guns and rockets against ground targets and the 
system is also flying on board the MG 530 NOTAR. 


Contractor 
Collins Avionics & Communications Division. 


VERIFIED 


AN/ASQ-165 Armament Control 
Indicator Set 


The AN/ASQ-165 Armament Control Indicator Set 
(ACIS) is an airborne ordnance stores management 
system developed for the US Navy Sikorsky SH-60B 
LAMPS III helicopter. The system controls one or two 
Mk 46 Mod 0/1/2 torpedoes and up to 25 air-launched 
sonobuoys. Interfaces for control functions and for the 
ACIS microprocessor control system are provided for 
two BRU-14A bomb racks, the sonobuoy launcher and 
a MIL-STD-1553 databus which interfaces in turn with 
an AN/AYK-14 airborne computer. 

The system consists of a C-10488/ASQ-165 Arma- 
ment Control Indicator (ACI) for the airborne tactical 
operator or the helicopter pilot and a CV-3531/ 
ASQ-165 Armament Signal Data Converter (ASDC) 
which contains logic, interlock, driver and relay circuits. 
The microprocessor controls all tasks such as inventory 
usage, functional status and built-in self-test, with the 
exception of the jettison function which is hard-wired. 
Jettison functions are redundant and the circuitry 


ensures that no single failure will cause inadvertent 
release or inability to jettison. Communication with all 
parts of the system apart from the jettison function is 
provided by the databus. 

The ACI control panel functions include: master arm 
voltage switching for positive armament safety; torpedo 
selection, arming and launch; torpedo search depth, 
mode, ceiling and course programming; three torpedo 
programme status indicators; sonobuoy selection, arm- 
ing and launch; and jettison left store, right store, all 
sonobuoys or all ordnance. 

The AN/ASQ-165 precludes unintentional launching 
from single point failures. The system features low- 
power Schottky TTL 54-LS series logic and tri-state, 
sunlight-readable switches and indicators. With the 
exception of some launch and jettison circuits, the self- 
test facility is quoted as being able to detect more than 
98 per cent of faults. The system is compatible with 
automatic test equipment at both unit and module level. 
Failure rates for the ACI and the ASDC are stated as bet- 
ter than one in 25,700 hours and 3,850 hours 
respectively. 


Specifications 
Dimensions: 

(ACI) 219 x 146 x 170 mm 
(ASDC) 193 x 149 x 457 mm 
Weight: 

(ACI) 2.04 kg 

(ASDC) 11.05 kg 


Status 
No longer in production. In service in US Navy Sikorsky 
SH-60B LAMPS III helicopters. 


Contractor 
Fairchild Defense OSC. 
UPDATED 


AN/AWG-15 Armament Control 
System for the F-14A 


The AN/AWG-15 Armament Control System (ACS) for 
the US Navy F-14A/A+ was designed and developed for 


weapon stores control to be implemented from a con- 
trol indicator by an aircrew member or in conjunction 
with an Airborne Missile Control System (AMCS) com- 
puter. The system comprises a Control Indicator (Cl), a 
Power Switching Unit (PSU) and a set of Signal Com- 
mand Decoders (SCDs), one of which is located at each 
weapon station. 

The ACS provides the preparation and control func- 
tions before releasing Phoenix, Sparrow and Sidewin- 
der missiles or bombs, rockets and flares. It also 
controls and fires the M61-A1 gun. 

For air-to-air functions, the system provides missile 
options, control/speed gate selection, inventory/ready 
control, weapon/station control and release by the pilot 
or navigator. For air-to-ground functions, using bombs, 
rockets or flares, it provides weapon and station selec- 
tion, inventory/ready control, attack, delivery, fuzing 
and weapon mix mode selection and release by the 
pilot. It also provides jettison command functions. 
Protective logic circuitry is incorporated to prevent 
inadvertent weapon firing or release. 

The system has a high level of inbuilt redundancy 
with BIT for 90 per cent fault detection and automatic 
isolation of faulty circuits, sub-units or components. 


Specifications 
Dimensions: 

(Cl) 318 x 292 x 254 mm 
(PSU) 203 x 178 x 419 mm 
(SCDA) 64 x 102 x 203 mm 
(SCDB) 51 x 102 x 152 mm 
Weight: 

(Cl) 6.13 kg 

(PSU) 9.09 kg 

(SCDA) 0.85 kg 

(SCDB) 0.5 kg 


Status 
In September 1986 Fairchild Defense was awarded 
$23.1 million by the US Naval Air Systems Command to 
modify the Navy’s AN/AWG-15E weapon fire control 
system in its F-14 aircraft. The upgraded system is des- 
ignated AN/AWG-15F and over 470 aircraft were modi- 
fied; electronics in the control indicator and part of the 
power switching units were replaced by items of more 
modern technology. 

Earlier, in May 1985 Fairchild Defense was awarded a 
full-scale development contract by Northrop Grumman 
for the AN/AWG-15 Technology Improvement 
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The US Navy Grumman F-14 has the AN/AWG-15 armament control system 


Programme (TIP) and a prototype of the new system 
was flight-tested in August 1986. 

The first upgraded units were delivered to the Navy at 
the end of 1987, and deliveries completed in 1989. 

No longer in production. In service in US Navy North- 
rop Grumman F-14A and F-14A+ Tomcats. 


Contractor 
Fairchild Defense OSC. 


UPDATED 


Armament Control System for the 
A-10A 


The A-10A Armament Control System (ACS) provides 
the pilot with stores status information and_ pro- 
grammed control over the operation and release 
modes of all of them. The ACS comprises three separ- 
ate types of LRU. The Armament Control Panel (ACP) 
permits the pilot to communicate with the system, the 
Interstation Control Unit (ICU) carries out signal pro- 
cessing and the Station Control Units (SCUs) act as the 
interfaces between the system and the weapon sta- 
tions. Acomplete system consists of one control panel, 
one interstation and 11 station control units. 

The ACS allows the pilot to select the weapon stores 
at any of the 11 weapon stations at any time. The 
GAU-8A gun and camera may be selected for oper- 
ation, together with several types of weapon fuzing 
option, by means of a switch. Single pairs, ripple-single 
and ripple-pairs are the possible weapon-release mode 


choices. Selective rack and missile jettison are the 
choices available with the emergency jettison control. A 
built-in timing and sequencing system generates the 
appropriate time intervals between releases, ensuring 
safe release intervals for weapons and the appropriate 
weapon station priorities. Video signal channelling 
assists in the release of electro-optical weapon stores. 
A front panel displays the current status of each of the 
11 stations and the quantity of ammunition remaining in 
the GAU-8A gun. The system can operate over a tem- 
perature range from -—55 to +71°C. Microprocessor- 
controlled test equipment is used for flight line and 
intermediate level support. 


Specifications 

Dimensions: 

(ICU) 241 x 388 x 216 mm 

(ACP) 165 x 235 x 192 mm 

(SCU types A and B) 95 x 142 x 71 mm 
Weight: 

(ICU) 14.7 kg 

(ACP) 4.88 kg 

(SCU type A) 1 kg 

(SCU type B) 0.63 kg 


Status 
In service on the US Air Force Fairchild A-10. No longer 


in production. 


Contractor 
Fairchild Defense OSC. 


UPDATED 


AN/AYQ-9(V) Weapons Control 
and Management System for 
F/A-18 

The AYQ-9(V) weapons control and management sys- 
tem provides fully computerised control of stores 
release to optimise accuracy and minimise crew work- 
load. Although available for a variety of attack aircraft, it 
is standard equipment on the US Navy McDonnell Dou- 
glas F/A-18 aircraft, and is claimed to be the most 
advanced system of its kind. Functions in the F/A-18 
include maintaining an inventory of stores types, 
locations, quantity, status and special conditions such 
as a hung store or locked pylon for correct sequencing 
and display on the cockpit CRT; preparation and acti- 
vation of store and store release mechanism; deacti- 
vation of stores after completion of attacks and 
self-testing to diagnose failures in the system. 

Fifty types of weapons on the F/A-18 can be con- 
trolled by the AYQ-9(V) including AMRAAM, Sidewin- 
der, Sparrow, Maverick, Harpoon, SLAM and HARM 
missiles, several types of nuclear, free-fall, retarded and 
smart bombs, FLIR cameras and the aircraft guns. 
Eleven types of mine can also be carried. 

The AN/AYQ-9(V) system consists of the processor 
and control units, together with decoders at each of 
nine weapons stations. It interfaces with the AN/ 
AYK-14 mission computer via a MIL-STD-1553B digital 
databus and a dedicated -1553B armament control bus 
connects the processor with the various decoders. 

The AN/AYQ-9(V) provides for the operational readi- 
ness assessment of each store and weapons station, 
prepares the suspension and release equipment 
(including power-up, alignment and fuzing) and acti- 
vates the stores sequencing, arming and release, 
including the off-boresight guidance of Sparrow and 
Sidewinder missiles. 

The system also provides a stores inventory facility 
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Cutaway view of the Smiths Industries AN/AYQ-9(V) stores management system on board the F/A-18 


by type, number, location and so on, to permit correct 
release and also for the display of requisite data to the 
pilot. There is an extensive built-in test capability. 


Stores Management Upgrade F/A-18E/F 
The latest version of the F/A-18E/F made its first flight 


on 29 November 1995 with Smiths Industries Stores 
Management Upgrade System aboard. The weapon 
system in the F/A-18 interfaces with the aircraft’s mis- 
sion computers via a dual MIL-STD-1553 digital data- 
bus and controls 88 different weapons and stores. The 
system for the new F/A-18E/F is a lighter, more reliable 
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and more easily maintainable than the earlier system. 
Each aircraft will have a stores process unit and six 
control units. 


Status 
In production for the McDonnell Douglas F/A-18E/F 
with delivery in March 1996. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


AN/AYQ-13 Weapons Control and 
Management System for the 
AV-8B 


The AN/AYQ-13 weapons control and management 
system is a development of the AYQ-9 system (see ear- 
lier entry) optimised for the US Marine Corps McDon- 
nell Douglas AV-8B and the Royal Air Force British 
Aerospace Harrier GR. Mk 7 aircraft. 

As well as the primary functions for the AYQ-9 sys- 
tem, the AYQ-13 interfaces with and controls a 25 mm 
gun and provides for the control of stores at seven sta- 
tions. Additionally, the system allows for the emergency 
jettison of all or a selection of the stores being carried. 

For the AV-8B, the AYQ-13 is compatible with 45 
types of store including Maverick and Sidewinder mis- 
siles, laser-guided, cluster, practice, anti-tank, fire and 
conventional bombs, rocket launchers, decoy 
dispensers, the aircraft gun and external fuel tanks. 

Additionally the AYQ-13 maintains an inventory of 
stores carried by type, location and quantity: it also 
takes account of special conditions such as minimum 
release interval, hung store, weapon gone and rack 
locked. This is to provide correct release sequencing 
and the required data for the cockpit display. The sys- 
tem controls the preparation of the suspension and 
release equipment, power-up, alignment and fuzing 
and the dynamic power management of the SMS: it 
also provides for instant deactivation of stores on land- 
ing or when a change of circumstances in flight 
demands. The AN/AYQ-13 has a comprehensive 
built-in test facility and a pilot training mode for 
simulation of weapons release. 

The system comprises nine weapon-replaceable 
assemblies, seven station control units, an armament 
control panel and a stores management processor. 


Status 
In service in US Marine Corps McDonnell Douglas 
AV-8B aircraft. 


Contractor 
Smiths Industries Aerospace. 


UPDATED 


The AN/AYQ-9(V) weapons control and management system which equips the McDonnell Douglas 


F/A-18 


ei 


The Smiths Industries AN/AYQ-13 weapons control and management system for the AV-8B 


AN/AYQ-15 Weapons Control and 
Management System for the 
F-14D 


The AN/AYQ-15 Weapons Control and Management 
System (WCMS) has a high degree of commonality with 
the WCMS on board the F/A-18. The stores manage- 
ment processor in the F-14 is similar to that in the 
F/A-18 and differs only in the removal of one card and 
the addition of two others to make up the F/A-18 pro- 
cessor. The AN/AYQ-15 controls AIM-54 Phoenix, 
AIM-7 Sparrow, AIM-9 Sidewinder and AIM-120 
AMRAAM missiles, fuel tanks, bombs and the M61-A1 
gun. 

The F-14D WCMS consists of 15 Weapon Replace- 
able Assemblies (WRA): the microprocessor-controlled 
Stores Management Processor (SMP), 10 station 
decoders/encoders, a gun decoder, a missile power 
relay unit and two fuel tank jettison units. 

The SMP interfaces through the MIL-STD-1553B bus 
with the aircraft’s AN/AYK-14(V) mission computer and 
the cockpit displays. The various WRAs communicate 
via a 1553B armament control bus controlled by 
the SMP. The software within the SMP permits the 
easy introduction of new stores and weapons in the 
future. 


The Smiths Industries IAMS mounted above the TOW missile sight on the MD 530 helicopter instrument 


panel 


Status 
In production and in service in US Navy Northrop 
Grumman F-14D aircraft. 


Contractor 
Smiths Industries Aerospace. 


Integrated Armament 
Management System 


The Smiths Industries Integrated Armament Manage- 
ment System (IAMS) was designed to move weapons 
management into the digital computer age. 

IAMS provides significant advances in aircraft surviv- 
ability and ease of operation and maintenance. Utilising 
a single-chip microprocessor with solid-state memory 
for system control, the system permits the pilot to carry 
out any one of four preprogrammed attacks for each of 
the weapon types on board. This can be done without 
having to remove hands from the flight controls. 

IAMS is composed of two major subassemblies: the 
armament control panel, containing controls and dis- 
plays along with the microprocessor, and the stations 
interface unit containing the high-current switching and 
weapons interface. 

The system is applicable to all types of new light 
attack fixed-wing aircraft and helicopters, or for modifi- 
cations or retrofits, and is suited for single or multicrew 
cockpits. 


Status 

IAMS is currently installed in the Sikorsky H-76 Eagle 
and UH-60A Black Hawk and on the McDonnell 
Douglas 500 Defender helicopter. 


Contractor 
Smiths Industries Aerospace. 


Pylon Interface Unit 


The Pylon Interface Unit supplies the weapons control 
and management functions for stores recognition, tar- 
get acquisition and tracking, weapons selection, aim- 
ing, fuzing, and release for the Longbow Apache. The 
Load Maintenance Panel provides the ground mainten- 
ance crew with the capability to position the pylons for 
loading, simulation of airborne conditions for aircraft 
ground testing, and entry of rocket type loaded within 
each zone of the rocket pod. 

The PIU is an intelligent MIL-STD-1553B remote ter- 
minal with a dedicated MIL-STD-1750 processor pro- 
grammed with Ada software. It consists of six electronic 
subassemblies designed to reduce supportability 
costs. 
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Status 

Smiths Industries Aerospace has been awarded two 
contracts by McDonnell Douglas Helicopter Systems, 
Mesa, Arizona as part of the Apache modernisation pro- 
gramme. The contracts include supplying four Pylon 
Interface Units and one Load Maintenance panel for 
each US Army Apache to the AH-64D configuration. 
The contract includes the first lot of production aircraft 
consisting of 18 Apaches, with more than 750 aircraft 
expected to be upgraded to the AH-64D configuration 
over the next 15 years. 

The Apache modernisation programme will upgrade 
all existing US Army Apaches to the AH-64D common 
configuration, providing a cost-effective weapon sys- 
tem for years to come. The AH-64D will be the Army’s 
front-line combat helicopter, equipped with the Long- 
bow Fire Control Radar, the most modern digital avion- 
ics and weapons, and the T700-GE-701C engines. 


Contractor 
Smiths Industries Aerospace. 


Smiths Industries Aerospace upgrades the US Army Apache to the AH-64D configuration providing the 
UPDATED weapons control and management system function 1996 
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AlliedSignal Aerospace Canada 
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Canada 

Tel: +1 (416) 675 1411 
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Fax: +1 (416) 675 4021 


Array Systems Computing Inc 
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Downsview 
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CAE Electronics Ltd 
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Canada 

Tel: +1 (613) 820 8280 
Tx: 053 3937 cdn astro ott 
Fax: +1 (613) 820 8314 


Canadian Marconi Company 

600 Dr Frederik Phipps Boulevard 
Vill Saint-Laurent 

Quebec H4M 2S9 

Canada 

Tel: +1 (514) 748 3046 

Fax: +1 (514) 748 3055 


Computing Devices Canada Ltd 
PO Box 8508 

Ottawa 

Ontario K1G 3M9 

Canada 

Tel: +1 (613) 596 7000 

Fax: +1 (613) 820 5081 


Hughes Leitz Optical Technologies 
Leitz Road 

Midland 

Ontario L4R 5B8 

Canada 

Tel: +1 (705) 526 5401 

Fax: +1 (705) 526 5831 


Litton Systems Canada Ltd 
25 City View Drive 
Etobicoke 

Ontario M9W 5A7 

Canada 

Tel: +1 (416) 249 1231 
Tx: 06-989 406 

Twx: 610 492 2110 

Fax: +1 (416) 245 0324 


Lockheed Martin Electronic Systems, 
Canada 

6111 Royalmount Avenue 

Montreal 

Quebec H4P 1K6 

Canada 

Tel: +1 (514) 340 8310 

Fax: +1 (514) 340 8318 


MacDonald Dettweiler & Associates Ltd 
Airborne Radar Division 

13800 Commerce Parkway 

Richmond 

British Colombia V6V 2J3 

Canada 

Tel: +1 (604) 278 3411 

Tx: 04-355599 

Fax: +1 (604) 278 1285 


Optech Systems Inc 
100 Wildcat Road 
North York 

Toronto 

Ontario M3J 2Z9 
Canada 

Tel: +1 (416) 661 5904 
Fax: +1 (416) 661 4168 


Spar Aerospace Ltd 
365 March Road 
Kanata 

Ontario K2K 2C9 
Canada 

Tel: +1 (613) 592 3430 
Fax: +1 (613) 592 4486 
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Wescam Inc 

1810 Highway 6 North 
Hamilton 

Ontario L9J 1H2 
Canada 

Tel: +1 (905) 689 2231 
Fax: +1 (905) 689 6627 


Chile 


DTS Ltda 

Rosas 1444 

Santiago 

Chile 

Tel: +56 (2) 697 0991 
Fax: +56 (2) 699 3316 


China, People’s Republic 


China National Aero-Technology Import & 
Export 

5 Liangguaching Road 

PO Box 647 

East City District 

Beijing 

China 

Tel: +86 (1) 442444 

Tx 22318 


China National Electronics Import & Export 
Corporation 

A23 Fuxing Road 

Beijing 

China 

Tel: +86 (1) 821 9550 

Tx: 22475 ceiec cn 

Fax: +86 (1) 821 2352 


China Precision Machinery Import & Export 
Corporation 

17 Wen Chang Hutong 

PO Box 845 

Beijing 

China 

Tel: +86 (1) 651896/656643/65 1055 

Tx: 22484 cpmce cn 

Fax: +86 (1) 831 1657 


Southwest China Research Institute of 
Electronic Equipment 

PO Box 429 

Chadianzi Western Suburb 

Chengdu 610036 

Sichuan 

China 

Tel: +86 (28) 751 4243 

Fax: +86 (28) 751 4243 


Commonwealth of Independent States 


v/o Aviaexport plc 

22 Ulanski Per 

101000 Moscow 
Russia 

Tel: +7 (095) 207 5500 
Tx: 411257 avex ru 
Fax: +7 (095) 207 0780 


Phazotron Scientific and Production 
Company Ltd 

1 Electrichesky Pereulok 

123557 Moscow RF 

Russia 

Tel: +7 (095) 253 5613 

Fax: +7 (095) 253 0495 
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Denmark 


Jorgen Andersen Ingeniorfirma A/S (JAI) 
Productionswej 1 

DK-2600 Glostrup 

Copenhagen 

Denmark 

Tel: +45 4291 8888 

Tx: 35378 jai dk 

Fax: +45 4291 3252 


Per Udsen Company Aircraft Industry A/S 
Fabrikvej 1 

DK-8500 Grenaa 

Denmark 

Tel: +45 8632 1988 

Tx: 63481 

Fax: +45 8632 1448 


TERMA Elektronik A/S 
Hovmarken 4 

DK-8520 Lystrup 
Denmark 

Tel: +45 8622 2000 

Tx: 68109 terma dk 
Fax: +45 8622 2799 


France 


Aerospatiale 

Division Engins Tactiques 

2 rue Beranger 

F-92322 Chatillan-sous-Bayneux 
France 

Tel: +33 (1) 47 46 21 21 


Alkan 

rue du 8 Mai 1945 

BP 23 

F-94460 Valenton 
France 

Tel: +33 (1) 45 10 86 00 
Tx: 266126 f alkan 

Fax: +33 (1) 43 89 10 61 


Le Centre Thomson d’ Applications Radar 
6 rue Nieuport 

BP 16 

F-78143 Vélizy-Villacoublay Cedex 
France 

Tel: +33 (1) 30 67 88 00 

Tx: thom 616780 

Fax: +33 (1) 39 46 34 11 


Compagnie Industrielle des lasers (CILAS) 
route de Nozay 

BP 27 

F-91460 Marcoussis 

France 

Tel: +33 (1) 64 54 48 00 

Tx: 601862f 

Fax: +33 (1) 69 O01 37 39 


Dassault Aviation 

27 rue du Professeur Victor Pauchet 
F-92420 Vaucresson 

France 

Tel: +33 (1) 47 95 86 87 

Fax: +33 (1) 47 95 87 40 


Dassault Electronique 
55 quai Marcel Dassault 
BP 301 

F-92214 Saint-Cloud 
France 

Tel: +33 (1) 49 11 80 00 
Tx: 633299f 

Fax: +33 (1) 46 02 57 58 


ELECMA Division Electronique de la 
SNECMA 

15 rue Pagés 

BP 305 

F-92156 Suresnes Cedex 

France 

Tel: +33 (1) 40 99 81 84 

Tx: 620385f 

Fax: +33 (1) 40 99 82 18 


GIE Radar ACT-ACM Rafale 
La Clef de Saint Pierre 

1 boulevard Jean Moulin 
France 

Tel: +33 (1) 34 59 60 00 

Tx: thom 616780f 

Fax: +33 (1) 34 59 62 36 


Matra Défense 

37 avenue Louis Bréguet 

BP 

F-78146 Vélizy-Villacoublay Cedex 
France 

Tel: +33 (1) 34 88 30 00 

Tx: matra 698077f 

Fax: +33 (1) 34 65 12 15 


Mors SA 

Centre d’ Affairs Paris Nord 
Tour Continental 

F-93153 Le Blanc-Mesnil 
France 

Tel: +33 (1) 49 39 32 32 
x2 311297 

Fax: +33 (1) 49 39 01 O05 


Rockwell-Collins France SA 
6 avenue Didier Daurat 

Parc Industriel Aeroportaire 
F-31701 Blagnac Cedex 
France 

Tel: +33 (1) 61 71 77 00 

Tx: 531569 rkwel a/b f 

Fax: +33 (1) 61 71 51 69 


Schlumberger Industries Data Acquisition & 


Recorders Division 
1 rue Nieuport 
BP 54 
F-78141 Vélizy-Villacoublay Cedex 
France 
Tel: +33 (1) 30 70 30 70 
Tx: 698201f enervil 
Fax: +33 (1) 30 70 30 80 


Sextant Avionique 

5/7 rue Jeanne Braconnier 

Parc Tertiaire 

F-92366 Meudon La Foret Cedex 
France 

Tel: +33 (1) 46 29 88 00 
MRxasxtioslslo si 

Fax: +33 (1) 46 94 02 91 


Sextant Avionique 

25 rue Jules Vedrines 
F-26027 Valence Cedex 
France 

Tel: +33 (1) 75 79 85 11 
Fax: +33 (1) 75 79 86 74 


SFIM Industries 

13 avenue Marcel Ramolfo-Garnier 
F-91344 Massy Cedex 

France 

Tel: +33 (1) 69 19 66 00 

Tx: 602164f 

Fax: +33 (1) 69 19 69 19 


SFIM ODS 

53 rue Casimir Perier 
BP 62 

F-95872 Bezons Cedex 
France 

Tel: +33 (1) 34 23 30 00 
Tx: 605793f 

Fax: +33 (1) 34 23 33 50 


Société Anonyme de Télécommunications 
(SAT) 

58B rue du Dessous des Berges 

BP 326 

F-75625 Paris Cedex 13 

France 

Tel: +33 (1) 45 82 31 11 

Tx: 250054 telec f 

Fax: +33 (1) 45 82 31 13 


Société d’ Applications Générales 
d’Electricité et de Mécanique (SAGEM) 

Navigation & Défense Division 

27 rue LeBlanc 

F-75512 Paris Cedex 15 

France 

Tel: +33 (1) 40 70 63 63 

Tx? 205255f 

Fax: +33 (1) 40 70 66 40 


Thomson-CSF Communications 
Parc d’ Activités Kléber 

160 boulevard de Valmey 

BP 82 

F-92704 Colombes Cedex 
France 

Tel: +33 (1) 41 30 30 30 

Fax: +33 (1) 41 30 33 57 


Thomson-CSF Optronique 
rue Guynemer 

BP55 

F-78283 Guyancourt Cedex 
France 

Tel: +33 (1) 30 96 70 00 
Fax: +33 (1) 30 96 75 50 


Thomson-CSF Radar & Contre-Mesures 
Le Clef de Saint Pierre 

1 boulevard Jean Moulin 

F-78852 Elancourt Cedex 

France 

Tel: +33 (1) 34 59 60 00 

Tx: 616780 thom f 

Fax: +33 (1) 34 59 62 36 


Thomson Marconi Sonar SAS 
BRMS7 

F-06903 Sophia Antipolis Cedex 
France 

Tel: +33 (1) 92 96 30 00 

Tx: 616780f 

Fax: +33 (1) 92 96 46 30 


Germany 


Alcatel SEL AG 

Lorenzenstrasse 10 

PO Box 40 07 49 

D-70435 Stuttgart (Zuffenhausen) 
Germany 

Tel: +49 (711) 8210 

Tx: 72526-0 sed 

Fax: +49 (711) 82195 


Base Ten Systems Electronics GmbH 
Erforter Strasse 29 

D-8057 Eching 

German 

Tel: +49 (89) 319 0200 


Bavaria Keytronic Technologie GmbH 
PO Box 500272 

D-22702 Hamburg 

Germany 

Tel: +49 (40) 896 8990 

Tx: 213930 

Fax: +49 (40) 890 3014 


Becker Avionic Systems 
Airport 

PO Box 34 

D-76549 Hugelsheim 
Germany 

Tel: +49 (7229) 305228 
Fax: +49 (7229) 305217 


Bodenseewerk Geratetechnik GmbH 
PO Box 101155 

D-88641 Uberlingen 

Germany 

Tel: +49 (7551) 896353 

x3 7/33924 

Fax: +49 (7551) 892822 
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Buck Werke-Neuenburg GmbH 
Donnersschweer Strasse 
D-2900 Oldenburg 

Germany 

Tel: +49 (441) 340 2244 


Daimler-Benz Aerospace AG 
D-81663 Munich 

Germany 

Tel: +49 (89) 6070 

Tx: 5287130 dasam d 

Fax: +49 (89) 6072 6481 


Daimler-Benz Aerospace AG 
Dornier GmbH 

D-88039 Friedrichshafen 
Germany 

Tel: +49 (7545) 81923 

Tx: 734209-0 do d 

Fax: +49 (7545) 84411 


Daimler-Benz Aerospace AG 
LFK-Lenkflugkorpersysteme GmbH 
PO Box 801149 

D-81663 Munich 

Germany 

Tel: +49 (89) 6072 1150 

Fax: +49 (89) 6073 2179 


Daimler-Benz Aerospace AG 
Sensorsysteme 

D-89070 Ulm 

Germany 

Tel: +49 (731) 392-0 

Fax: +49 (731) 392 3393 


Diehl GmbH & Co 
Luftfahrt Electronik 
Stephanstrasse 49 
D-90478 Nuremburg 
Germany 

Tel: +49 (911) 9470 

Tx: 623942 

Fax: +49 (911) 947 2680 


Walter Dittel GmbH 
Erpftingerstrasse 36 

PO Box 1261 

D-86899 Landsberg | 
Germany 

Tel: +49 (8191) 33510 
Fax: +49 (8191) 335149 


Eltro GmbH 
Kurpfalzring 106 

PO Box 102120 
D-6900 Heidelberg 1 
Germany 

Tel: +49 (6221) 7050 
Tx: 461811 

Fax: +49 (6221) 705280 


ESW-Extel Systems Wedel 
D-22876 Wedel 

Germany 

Tel: +49 (4103) 60-0 

Fax: +49 (4103) 604000 


Josef Heim KG 
Huttenstrasse 38 

D-5060 Bergisch Gladbach 2 
Germany 

Tel: +49 (2202) 34084 

Fax: +49 (2202) 37567 


LITEF GmbH 

Lorracher Strasse 18 

PO Box 774 

D-79115 Freiberg 
Germany 

Tel: +49 (761) 490101 
Tx: 772669 litf d 

Fax: +49 (761) 490 1480 


Nord-Micro Electronik Feinmechanik AG 


Victor Slotosch Strasse 20 
D-60388 Frankfurt/Main 
Germany 

Tel: +49 (6109) 3030 

Tx: 418 5909 nm d 

Fax: +49 (6109) 303233 


Rohde & Schwartz GmbH & Co KG 
Miihldorfstrasse 15 

PO Box 801469 

D-81614 Munich 80 

German 

Tel: +49 (89) 41290 

x5 28703 

Fax: +49 (89) 4129 2164 


Siemens AG Defense Electronics Group 
PO Box 1661 

Landshutter Strasse 26 

D-85705 Unterschleissheim 

Germany 

Tel: +49 (89) 31790 

Tx: 5288273 

Fax: +49 (89) 3179 2219 


Steinheil Optronik GmbH 
Osterfeldstrasse 82 
D-85736 Ismaning 
Munich 

Germany 

Tel: +49 (89) 996460 
Fax: +49 (89) 996 46390 


Teldix GmbH 
Grenzholfer Weg 36 
PO Box 105608 
D-69046 Heidelberg 
Germany 

Tel: +49 (6221) 5120 
Tx: 461735 teldx d 

Fax: +49 (6221) 512305 


VDO Luftehrtgerate Werk GmbH 
D-60423 Frankfurt/Main 

German 

Tel: +49 (69) 58050 

Tx: 411519 vdol d 

Fax: +49 (69) 580 5399 


Zeiss-Eltro Optronik GmbH 
Carl Zeiss Strasse 22 
D-73447 Oberkochen 
Germany 

Tel: +49 (7364) 203867 
Fax: +49 (7364) 203855 


India 


Hindustan Aeronautics Ltd 
15/1 Cubbon Road 
Bangalore-560 001 

India 

Tel: +91 (80) 226 6901 
Fax: +91 (80) 226 8758 


Israel 


ECI Telesystems Ltd 
42 Hamagsimin Street 
IL-49130 Petach Tikva 
Israel 

Tel: +972 (3) 926 6966 


Elbit Ltd 

Advanced Technology Center 
PO Box 539 

IL-31503 Haifa 

Israel 

Tel: +972 (4) 315315 

Fax: +972 (4) 550002/55 1623 


CONTRACTORS 


Elisra Electronic Systems Ltd 
48 Mivtza Kadesh Street 
IL-51203 Bene Beraq 

Israel 

Tel: +972 (3) 754 5111 

dl Gis Ghee 5) 

Fax: +972 (3) 754 5468 


El-Op Electro-Optics Industries Ltd 
Advanced Technology Park 

Kiryat Weizmann 

PO Box 1165 

IL-76111 Rehovot 

Israel 

Tel: +972 (8) 386421 

Tx: 361928 

Fax: +972 (8) 386237 


ELTA Electronics Industries Ltd 
PO Box 330 

IL-77102 Ashdod 

Israel 

Tel: +972 (8) 572333 

Tx: 381807/381874 elta il 

Fax: +972 (8) 565914 


Israel Aircraft Industries Ltd (IAI) 
Electronics Division 

Yahud Industrial Zone 

PO Box 105 

IL-56000 Yahud 

Israel 

Tel: +972 (3) 531 5555 

Tx: 341450 mbt il 

Fax: +972 (3) 536 5205 


Israel Aircraft Industries 
Lahav Division 

Ben Gurion Airport 
IL-70100 Tel Aviv 
Israel 

Tel: +972 (3) 935 7836 
Fax: +972 (3) 935 3687 


MBT Weapons Systems 
Yahud Industrial Zone 
PO Box 105 

IL-56000 Yahud 

Israel 

Tel: +972 (3) 531 5555 
Tx: 341450 mbt il 

Fax: +972 (3) 536 5205 


Rada Electronic Industries Ltd 
12 Medinat Hayedhudim Street 
PO Box 2059 

IL-46120 

Israel 

Tel: +972 (9) 542182 

Tx: 341990 rada il 

Fax: +972 (9) 555176 


Rafael Missile Division 

Advanced Products & Electro-Optical 
Systems 

PO Box 2250 

IL-31020 Haifa 

Israel 

Tel: +972 (4) 990 8566/7 

Tx: 471508 

Fax: +972 (4) 990 8199 


Rokar International Ltd 

Science Based Industry Campus 
Mount Hotzvim 

PO Box 45049 

IL-91450 Jerusalem 

Israel 

Tel: +972 (2) 822222 

Fax: +972 (2) 866238 


Tadiran Ltd 

11 Ben Gurion Street 
Givat Shmuel 

PO Box 648 
IL-61006 Tel Aviv 
Israel 

Tel: +972 (3) 713111 
Tx: 341692 

Fax: +972 (3) 713721 
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Tamam Precision Instrument Industries 
Yahud Industrial Zone 

PO Box 105 

IL-56100 Yahud 

Israel 

Tel: +972 (3) 531 5149 

Tx: 341948 tmm il 

Fax: +972 (3) 531 5555 


Italy 


Agusta SpA 

Via Caldera 21 

I-20153 Milan 

Italy 

Tel: +39 (2) 452751 
Tx 333280 

Fax: +39 (2) 4820 4751 


Alenia Oto Sistemi Missilistici 
Via Tiburtina Km 12.400 

PO Box 7083 

1-00131 Rome 

Italy 

Tel: +39 (6) 41971 


Alenia SpA 

Via Tiburtina Km 12.4 
1-00131 Rome 

Italy 

Tel: +39 (6) 41971 

Tx: 613690 

Fax: +39 (6) 413 1133 


Elettronica SpA 

Via Tiburtina Km 13.700 
I-00131 Rome 

Italy 

Tel: +39 (6) 41541 
TixaO26527 celal 

Fax: 39 (6) 419 2869 


Elmer SpA 

Vialle dell’ Industria 4 
I-00040 Pomezia 
Rome 

Italy 

Tel: +39 (6) 910911 
Tx: 610112 elmer I 
Fax: +39 (6) 9109 1203 


Fabbrica Italiana Apparecchiature 
Radioelettriche SpA (FIAR) 

Via Montefeltro 8 

I-20156 Milan 

Italy 

Tel: +39 (2) 357901 

Tx: 33140 fiarmo I 

Fax: +39 (2) 3340 0981 


Litton Italia SpA 

Via Pontina Km 27.800 
1-00040 Pomezia 

Rome 

Italy 

Tel: +39 (6) 911921 

Tx: 610391/616435 lital I 
Fax: +39 (6) 912 2517 


Logic SpA 

Via Brescia 29 

I-20063 Cernusco S/N 
Italy 

Tel: +39 (2) 9210 2551 
Tx: 332846 logic I 
Fax: +39 (2) 9210 2528 


Marconi SpA 

Via A Negroni 1A CP 4660 
I-16153 Genoa-Cornigliano 
Italy 

Tel: +39 (10) 60021 

Tx: 270386 marcon I 


Nardi Sistemi Elettronici SpA 
Via della Meccanica 

I-04011 Aprilia LT 

Italy 

Tel: +39 (6) 928 0491 

Fax: +39 (6) 928 0274 


Officine Galileo SpA 
Via Albert Einstein 35 
Campi Bisenzio 
I-50013 Florence 

Italy 

Tel: +39 (55) 89501 
Tx: 570126 galile I 
Fax: +39 (55) 895 0600 


Ottico Meccanica Italiana SpA (OMI) 
Via della Vasca Navale 79 

1-00146 Rome 

Italy 

Tel: +39 (6) 547881 

exoOlOisiy 


Segnalamento Marittimo ed Aereo SpA 
(SMA) 

Villa San Martino a Soffiano 

PO Box 200 

1-50124 Florence 

Italy 

Tel: +39 (55) 27501 

Tx: 570622 smarad I 

Fax: +39 (55) 714934 


Japan 


Japan Aviation Electronics Industry Ltd 
Building 21-6 Dogenzaka 1-chome 
Shibuya-ku 

Tokyo 150 

Japan 

Tel: +81 (3) 3870 2723 

Tx: 29197 jae a 

Fax: +81 (3) 3780 2945 


Japan Defense Agency 
Boei Cho 

7-45 Akasaka 9-chome 
Minato-ku 

Tokyo 107 

Japan 

Tel: +81 (3) 408 5211 


Koito Manufacturing Company Ltd 
8-3 Takanawa 4-chome 

Minato-ku 

Tokyo 108 

Japan 

Tel: +81 (3) 443 7111 

Tx: 2422109 

Fax: +81 (3) 447 1520 


Mitsubishi Corporation 
Aerospace Department 
3-1 Marunouchi 2-chome 
Chiyoda-ku 

Tokyo 108 

Japan 

Tel: +81 (3) 3210 4604 
Tx: 33333mc tok 

Fax: +81 (3) 3210 4590 


NAC Inc 

2-7 Nishiazabu 1-chome 
Minato-ku 

Tokyo 106 

Japan 

Tel: +81 (3) 404 2321 
Tx: 2422490 camnac 
Fax: +81 (3) 479 1402 


NEC Corporation 

7-1 Shiba 5-chome 
Minato-ku 

Tokyo 108-01 

Japan 

Tel: +81 (3) 3454 1111 
Telex: 22686 nectokj 
Fax: +81 (3) 3798 1510 


Shimadzu Corporation 

1 Nishinokyo-Kuwabaracho 
Nakagyo-ku 

Koyoto 604 

Japan 

Tel: +81 (75) 823 1111 

Tx: 5422166 

Fax: +81 (75) 811 3155 


TEAC Corporation 
1-19-18 Naka-Cho 
Musashino 

Tokyo 

Japan 

Tel: +81 (3) 525014 
Fax: +81 (3) 521390 


Tokimec Inc 

Aero & Defense Systems Division 
16-46 Minami-Kamata 2-chome 
Ohta-ku 

Tokyo 144 

Japan 

Tel: +81 (3) 3737 8641 

Tx: 2466193 tokeit j 

Fax: +81 (3) 3737 8668 


Tokyo Aircraft Instrument Company Ltd 
35-1 Izumi-Honcho 1-chome 

Komae-shi 

Tokyo 201 

Japan 

Tel: +81 (3) 3489 1121 

Tx: 2422246 tkkwad j 

Fax: +81 (3) 3488 5521 


Toshiba Corporation 
1-1 Shibaura 1-chome 
Minato-ku 

Tokyo 105-01 

Japan 

Tel: +81 (3) 3457 3119 
TxX2j22587 

Fax: +81 (3) 3457 0545 


Yokogwa Electric Corporation 
2-9-32 Nakacho 
Musashino-shi 

Tokyo 180 

Japan 

Tel: +81 (3) 541111 

xe 2S22824 


Netherlands 


Hollandsee Signaalapparaten BV 
Signaal Special Products 

PO Box 42 

Zuidelijke Havenweg 40 
NL-7550 GD Hengelo 
Netherlands 

Tel: +31 (74) 488111 

Tx: 44310 sign nl 

Fax: +31 (74) 425936 


Signaal USFA 

PO Box 6034 

NL-5600 HA Eindhoven 
Netherlands 

Tel: +31 (40) 503603 
Fax: +31 (40) 503777 


Norway 


Kongsberg Gruppen AS 
PO Box 1003 

N-3601 Kongsberg 
Norwa 

Tel: +47 (32) 738200 
Tx: 71491 vaapn n 

Fax: +47 (32) 738586 


Normare A/S 

PO Box 50 
Manglerud 

N-0612 Oslo 6 
Norwa 

Tel: +47 (2) 680480 
x7 7140 

Fax: +47 (2) 914975 


Poland 


ATM Inc 
Grochowska 2la 
PL-04-186 Warsaw 
Poland 

Tel: +48 (3912) 0676 
Fax: +48 (3912) 0676 


South Africa 


Advanced Technologies & Engineering Co 


(ATE) 
226A Old Pretoria Road 
Halfway House 
South Africa 
Tel: +27 (11) 314 2170 
Fax: +27 (11) 314 2151 


Analysis Management & Systems (Pty) Ltd 


247 Old Pretoria Road 
Randjespark 

Midrand 

South Africa 

Melk +27.(11)315 1002 
Fax: +27 (11) 315 1645 


Avitronics 

PO Box 8492 
Hennopsmeer 0046 
South Africa 

Tel: +27 (12) 672 2000 
Fax: +27 (12) 672 6222 


Grinaker System Technologies 
292 Mundt Street 

Waltloo 

Pretoria 

South Africa 

Tel: +27 (12) 841 9111 

Fax: +27 (12) 803 7648 


Irene Commercial Enterprise (Pty) Ltd 
PO Box 520 

Irene 1675 

South Africa 

Tel: +27 (12) 661 7190 

Fax: +27 (12) 661 6398 


Plessey Tellumat South Africa Ltd 
74/74 White Road 

Retreat 

PO Box 30451 

Tokai 7966 

South Africa 

Tel: +27 (21) 710 2911 

Tx: 520508 sa 

Fax: +27 (21) 721 278 


RDI (Pty) Ltd 

10 Pineside Road 

New Germany 

Natal 3600 

South Africa 

Tel: +27 (31) 719 5711 
Fax: +27 (31) 723 643 


RDI (Pty) Ltd 
PO Box 118 
New Germany 
Natal 3600 
South Africa 


Reutech Systems (Pty) Ltd 
Midrand 

South Africa 

Tel: +27 (11) 652 5555 


Spain 


ELT SA 

Polig Ind La Mina 
Parcela 11 

E-28770 Colmena Viejo 
Madrid 

Spain 

Tel: +34 (1) 846 0301 
Fax: +34 (1) 846 0302 


ENOSA 

Polig Industrial La Mina 
Parcela 11 

E-28770 Colmenar Viejo 
Madrid 

Spain 

Tel: +34 (1) 846 0100 
Fax: +34 (1) 846 0102 


INDRA DTD 

Mar Egeo 4 

Pol Ind de San Fernando de Henares | 
E-28850 Torrejon Ardoz 

Spain 

Tel: +34 (1) 396 2900 

Fax: +34 (1) 396 3816 


Technobit SA 
Polignano Industrial 
E-133000 Valdepenas 
Ciudad Real 

Spain 


Sweden 


CelsiusTech Electronics AB 
Nettovagen 6 

S-175 88 Jarfalla 
Jackobsberg 

Sweden 

Tel: +46 (8) 5808 5384 
Fax: +46 (8) 5808 7216 


Ericsson Microwave Systems AB 
Torshamnsgaten 32 C 

Kista 

S-164 84 Stockholm 

Sweden 

Tel: +46 (8) 757 3000 

Fax: +46 (8) 752 8967 


Ericsson Microwave Systems AB 
Defence and Space Systems 
Bergfotsgatan 2 

S-431 84 M6lndal 

Sweden 

Tel: +46 (31) 671000 

Tx: 20905 ericrr s 

Fax: +46 (31) 677891 


Forsvarets Forskningsanstalt 
Ergopingsvagan 126 

S-172 90 Stockholm 
Sweden 

Tel: +46 (8) 706 3000 

Tx: 10366 foa 

Fax: +46 (8) 706 3075 


Polytech AB 

Box 20 

S-640 32 Malmkoping 
Sweden 

Tel: +46 (157) 21742 

Fax: +46 (157) 21348 


SAAB Dynamics AB 
Box 1017 

S-551 11 Jonk6ping 
Sweden 

Tel: +46 (36) 194100 
Fax: +46 (36) 194500 


SAAB Dynamics AB 
Head Office 

S-581 88 Linképing 
Sweden 

Tel: +46 (13) 186000 


CONTRACTORS 


Swedish Space Corporation 
PO Box 4207 

S-171 04 Solna 

Sweden 

Tel: +46 (8) 627 6200 

Tx 28 

Fax: +46 (8) 7069 


Switzerland 


Flight Components AG 
Bitzibergstrasse 5 

PO Box 57 

CH-8184 Bachenbulach 
Switzerland 

Tel: +41 (1) 861 1200 
Fax: +41 (1) 861 1715 


Leica AG 

CH-9435 Heebrugg 
Switzerland 

Tel: +41 (71) 073131 
Fax: +41 (71) 723710 


United Kingdom 


ADS Ltd 

19 Oleamder Close 
Crowthorne 

Berkshire RG45 6TU 
UK 

Tel: +44 (1344) 775830 
Fax: +44 (1344) 775830 


Avimo Ltd 

Lisieux Way 

Taunton 

Somerset TA1 2JZ 

UK 

Tel: +44 (1823) 331071 
Fax: +44 (1823) 274413 


Bristow Helicopters Ltd 
Redhill Aerodrome 
Redhill 

Surrey RH1 5JZ 

UK 

Tel: +44 (1737) 822353 
Tx: 21913 brstow g 
Fax: +44 (1737) 822694 


British Aerospace Defence Ltd 
Lancaster House 

Farnborough Aerospace Centre 
Farnborough 

Hampshire GU14 6YU 

UK 

Tel: +44 (1252) 373232 

Fax: +44 (1252) 383030 


British Aerospace Dynamics Division 
Six Hills Way 

Stevenage 

Hertfordshire SG1 2DA 

UK 

Tel: +44 (1438) 312422 

Tx7825 1253/6 

Fax: +44 (1438) 753377 
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British Aerospace (Systems & Equipment) 


Ltd 
Clittaford Road 
Southway 
Plymouth 
Devon PL6 6DE 
UK 
Tel: +44 (1752) 695695 
Tx: 45708 
Fax: +44 (1752) 695927 


Broadcast & Surveillance Systems Ltd 
40 Churchill Square 

Kings Hill 

West Malling 

Kent ME19 6DU 

UK 

Tel: +44 (1732) 220011 

Fax: +44 (1732) 220014 
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Caledonian Airborne Systems 
Dove Hangar 

6 Ninian Road 

Aberdeen Airport 

Aberdeen AB2 OPD 

UK 

Tel: +44 (1224) 722274 

Tx: 73645 casabz g 

Fax: +44 (1224) 722896 


Cargo Aids Ltd 

Brett Drive 

De La Warr Road 
Bexhill-on-Sea 

East Sussex TN40 2JP 
UK 

Tel: +44 (1424) 216611 
Tx. 95285 

Fax: +44 (1424) 216636 


Chelton (Electrostatics) Ltd 
Fieldhouse Lane 

Marlow 

Buckinghamshire SL7 1LR 
UK 

Tel: +44 (1628) 472072 
Tx: 849363 celtair g 

Fax: +44 (1628) 482255 


Computing Devices Company Ltd 
Castleham Road 

St Leonards-on-Sea 

East Sussex TN38 9NJ 

UK 

Tel: +44 (1424) 853481 

Fax: +44 (1424) 851520 


Cossor Electronics Ltd 
The Pinnacles 

Elizabeth Way 

Harlow 

Essex CM19 5BB 

UK 

Tel: +44 (1279) 426862 
Tx: 81228 

Fax: +44 (1279) 410413 


Defence Research Agency 
Farnborough 

Hampshire GU14 6TD 
UK 

Tel: +44 (1252) 395521 
Tx: 858134 

Fax: +44 (1252) 395120 


GEC-Marconi Avionics Ltd 
Airport Works 

Rochester 

Kent MEI 2XX 

UK 

Tel: +44 (1634) 844400 
Tx: 96333 gecroc g 

Fax: +44 (1634) 827332 


GEC-Marconi Avionics Ltd 

Navigation & Electro-Optics Systems 
Division 

Silverknowes 

Edinburgh EH4 4AD 

UK 

Tel: +44 (131) 332 2411 

Fax: +44 (131) 343 5050 


GEC-Marconi Avionics Ltd 
Power Systems Division 
Abbey Works 

Titchfield 

Fareham 

Hampshire PO14 4QA 

UK 

Tel: +44 (1329) 853000 
Fax: +44 (1329) 853065 


GEC-Marconi Avionics Ltd 
Radar Systems Division 
Crewe Toll 

Ferry Road 

Edinburgh EH5 2XS 

UK 

Tel: +44 (131) 332 2411 
Fax: +44 (131) 332 0690 


GEC-Marconi Defence Systems Ltd 
The Grove 

Warren Lane 

Stanmore 

Middlesex HA7 4LY 

UK 

Tel: +44 (181) 954 2311 

Tx: 22616 mardef g 

Fax: +44 (181) 954 7808 


GEC-Marconi Radar & Defence Systems 
Electronic Systems Division 

Browns Lane 

The Airport 

Portsmouth 

Hampshire PO3 5PH 

UK 

Tel: +44 (1705) 664966 

Tx: 86412 mardef g 

Fax: +44 (1705) 672934 


GEC-Marconi Sensors Ltd 
Christopher Martin Road 
Basildon 

Eseex SS14 3EL 

UK 

Tel: +44 (1268) 522822 
Fax: +44 (1268) 883140 


Graseby Dynamics Ltd 
459 Park Avenue 
Bushey 

Watford 

Hertfordshire WD2 2BW 
UK 

Tel: +44 (1923) 228566 
Tx: 923010 gradyn g 
Fax: +44 (1923) 240285 


HSDE Ltd 

Tewin Road 

Welwyn Garden City 
Hertfordshire Al7 1LR 
UK 

Tel: +44 (1707) 368000 
Tx: 262079 

Fax: +44 (1707) 327563 


Logica Defence & Civil Government Ltd 
Cobham Park 

Downside Road 

Cobham 

Surrey KT11 3LX 

UK 

Tel: +44 (171) 637 9111 

Tx: 267413 

Fax: +44 (171) 344 3632 


Lucas Electronics 

York Road 

Hall Green 

Birmingham B28 8LN 
UK 

Tel: +44 (121) 627 6600 
iix3336755 

Fax: +44 (121) 607 3600 


M/A COM Ltd 
Humphrys Road 
Woodside Estate 
Dunstable 

Bedfordshire LUS 4SX 
UK 

Tel: +44 (1582) 471200 
TEXS 2295 

Fax: +44 (1582) 472277 


Marconi Speech & Information Systems 
Airspeed Road 

The Airport 

Portsmouth 

Hampshire PO3 SRE 

UK 

Tel: +44 (1705) 664966 

Tx: 869442 

Fax: +44 (1705) 690655 


Matra Marconi Space (UK) Ltd 
Gunnels Wood Road 
Stevenage 

Hertfordshire SE1 2AS 

UK 

Tel: +44 (1438) 313456 

Tx 82130 

Fax: +44 (1438) 736637 


MS Instruments plc 
Electron House 

Farwig Lane 

Bromley 

Kent BR1 3RE 

UK 

Tel: +44 (181) 290 0200 
Fax: +44 (181) 464 6596 


Negretti Aviation Ltd 

6 Manor Court 

Barnes Wallis Road 
Fareham 

Hampshire PO15 5TH 
UK 

Tel: +44 (1489) 579090 
Tx: 47671 

Fax: +44 (1489) 579013 


Normalair Garrett Ltd 
Electronics Division 
PO Box 27 

Yeovil 

Somerset BA20 2YD 
UK 

Tel: +44 (1935) 75181 
xe 46132 

Fax: +44 (1935) 27600 


Octec Ltd 

The Western Centre 
Western Road 
Bracknell 

Berkshire RG12 1RW 
UK 

Tel: +44 (1344) 861051 
Fax: +44 (1344) 860983 


Page Aerospace Ltd 
Forge Lane 
Sunbury-on-Thames 
Middlesex TW16 6EQ 
UK 

Tel: +44 (1932) 787661 
Tx: 27520 page g 

Fax: +44 (1932) 780349 


Penny & Giles Avionic Systems Ltd 
1 Airfield Road 

Christchurch 

Dorset BH23 3TH 

UK 

Tel: +44 (1202) 476621 

Fax: +44 (1202) 470070 


Penny & Giles Data Recorders Ltd 
6 Airfield Road 

Christchurch 

Dorset BH23 3TT 

UK 

Tel: +44 (1202) 481771 

Fax: +44 (1202) 484846 


Pilkington Optronics Ltd 
Barr and Stroud Ltd 

1 Linthouse Road 
Glasgow GS1 4BZ 

UK 

Tel: +44 (141) 440 4000 
Tx: 778114 glw g 

Fax: +44 (141) 440 4001 


Pilkington Optronics Ltd 
Pilkington P.E. Ltd 
Glascoed Road 

St Asaph 

Clwyd 

North Wales LL17 OLL 
UK 

Tel: +44 (1745) 588000 
Fax: +44 (1745) 584258 


Pilkington Optronics Ltd 
Pilkington Thorn Optronics 
120 Blyth Road 

Hayes 

Middlesex UB3 IDL 

UK 

Tel: +44 (181) 910 2400 
Fax: +44 (181) 910 8361 


Racal Acoustics Ltd 
Hailsham Drive 
Waverly Industrial Park 
Harrow 

Middlesex HA1 4TR 
UK 

Tel: +44 (181) 427 7727 
Tx: 926288 racal g 

Fax: +44 (181) 427 0350 


Racal Avionics Ltd 

88 Bushey Road 
London SW20 OJH 

UK 

Tel: +44 (181) 946 8011 
Tx: 928592 

Fax: +44 (181) 946 7530 


Racal Positioning Systems Ltd 
Burlington House 

118 Burlington Road 

New Malden 

Surrey KT3 4NR 

UK 


Racal Radar Defence Systems Ltd 
Manor Royal 

Crawley 

West Sussex RH10 2PZ 

UK 

Tel: +44 (1293) 528787 

Fax: +44 (1293) 542818 


Racal Radio Ltd 

472 Basingstoke Road 
PO Box 112 

Reading 

Berkshire RG2 OQF 
UK 

Tel: +44 (1734) 875181 
Tx: 848011 

Fax: +44 (1734) 866014 


Racal Recorders Ltd 
Hardley Industrial Estate 
Hythe 

Southampton 
Hampshire SO45 6ZH 
UK 

Tel: +44 (1703) 843265 
Tx: 47600 racal g 

Fax: +44 (1703) 848219 


Racal Survey Ltd 
Burlington House 
118 Burlington Road 
New Malden 

Surrey KT3 4NR 
UK 


Racal-Thorn Defence 
Manor Royal 

Crawley 

Westy Sussex RH10 2PZ 
UK 

Tel: +44 (1293) 644125 
Fax: +44 (1293) 611770 


Ring Sights Holdings Ltd 
PO Box 22 

Borden 

Hampshire GU35 9PD 
UK 

Tel: +44 (1420) 472260 
Fax: +44 (1420) 478359 


Rolls Smiths Engine Controls (RoSEC) 
PO Box 31 

Derby 

Derbyshire DE24 8BJ 

UK 

Tel: +44 (1332) 247666 

Fax: +44 (1332) 247500 


Signature Industries Ltd 
Tom Cribb Road 
Thamesmead 

London SE28 OBH 

UK 

Tel: +44 (181) 316 4477 
Tx: 896299 

Fax: +44 (181) 854 5149 


Smiths Industries Aerospace (UK) 
765 Finchley Road 

Childs Hill 

London NW11 8DS 

UK 

Tel: +44 (181) 458 3232 

Tx: 928761 

Fax: +44 (181) 458 4380 


Smiths Industries - Newmark 
48 Vulcan Way 

New Addington 

Croydon 

Surrey CR9 OBD 

UK 

Tel: +44 (1689) 834441 

Fax: +44 (1689) 845970 


Stewart Hughes Ltd 
School Lane 

Chandlers Ford 
Eastleigh 

Hampshire SO5 3YG 
UK 

Tel: +44 (1703) 270027 
Fax: +44 (1703) 270007 


Thomson Marconi Sonar Ltd 
Wilkinthroop House 
Templecombe 

Somerset BA8 O0DH 

UK 

Tel: +44 (1963) 370551 

Tx: 46268 gmartc g 

Fax: +44 (1963) 442200 


Ultra Electronics Controls Division 
417 Bridport Road 

Greenford 

Uxbridge 

Middlesex UB6 8UA 

UK 

Tel: +44 (181) 813 4444 

Tx: 934512 

Fax: +44 (181) 813 4351 


Ultra Electronics Noise & Vibration Systems 
1 Cambridge Business Park 

Cowley Road 

Cambridge CB4 4WZ 

UK 

Tel: +44 (1223) 426699 

Fax: +44 (1223) 426696 


W Vinten Ltd 

Vicon House 

Western Way 

Bury St Edmunds 
Suffolk IP33 3SP 

UK 

Tel: +44 (1284) 750599 
Tx: 818315 vicon g 
Fax: +44 (1284) 750598 


Westland Aerospace Ltd 
Kings Building 

Castle Street 

East Cowes 

Isle of Wight PO32 6RH 
UK 

Tel: +44 (1983) 294101 
Tx: 86761 wad g 

Fax: +44 (1983) 291006 
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United States of America 


II Morrow Inc 

2345 Turner Road SE 
Salem 

Oregon 97302 

USA 

Tel: +1 (503) 391 3411 
Fax: +1 (503) 364 2138 


AEL Systems International 
(a Tracor Company) 

305 Richardson Road 
Lansdale 

Pennsylvania 19446-1429 
USA 

Tel: +1, @15) 822 2929 
Tx: 4761188 

Fax: +1 (215) 822 9165 


Aerosonic Corporation 

1212 North Hercules Avenue 
Clearwater 

Florida 34625 

USA 

Tel: +1 (813) 461 3000 

Fax: +1 (813) 447 5926 


Aerospace Avionics Inc 

1000 MacArthur Memorial Highway 
PO Box 1000 

Bohemia 

New York 11716 

USA 

Tel: +1 (516) 467 5500 

Fax: +1 (516) 467 5943/5939 


AIL Systems Inc 

415 Commack Road 
Deer Park 

New York 11729 

USA 

Tel: +1 (516) 595 5000 
XLOSS 215 

Fax: +1 (516) 595 5945 


AlliedSignal Commercial Avionics Systems 
PO Box 9327 

2100 NW 62nd Street 

Fort Lauderdale 

Florida 33309 

USA 

Tel: +1 (305) 928 2100 

Tx: 514417 bendxavion fit 

Fax: +1 (305) 928 3000 


AlliedSignal Engine Systems & Accessories 
717N Bendix Drive 

South Bend 

Indiana 46620 

USA 

Tel: +1 (219) 231 3700 

Fax: +1 (219) 231 3335 


AlliedSignal Flight Systems 
Route 46 

Teterboro 

New Jersey 07608 

USA 

Tel: +1 (201) 288 2000 
Fax: +1 (201) 288 3088 


AlliedSignal General Aviation Avionics 
Bendix/King 

400 N Rogers Road 

Olathe 

Kansas 66062-1212 

USA 

Tel: +1 (913) 768 3000 

Tx: 669916 

Fax: +1 (913) 791 1302 


AlliedSignal Ocean Systems 
15825 Roxford Street 
Sylmar 

California 91342-3597 

USA 

Tel: +1 (818) 367 O111 

Tx: 662900 bxsylm 

Fax: +1 (818) 367 0403 
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Ametek Inc Aerospace Products 
900 Clymer Avenue 

Sellersville 

Pennsylvania 18960 

USA 

Welt 1(215)-257 6531 

Tx: 847455 

Fax: +1 (215) 257 1888 


Ampex Corporation 
Data Systems Division 
401 Broadway 

MS 3A-01 

Redwood City 
California 94063-3199 
USA 

Tel: +1 (415) 367 3888 
Fax: +1 (415) 367 4669 


Andrea Radio Corporation 
11-40 45th Road 

Long Island City 

New York 11101 

USA 

Tel: +1 (718) 729 8500 


Arc Industries Inc 

PO Box 033498 
Indialantic 

Florida 32903-0498 
USA 

Tel: +1 (407) 254 1917 
Fax: +1 (407) 254 8544 


ARGOSystems Inc 

PO Box 3452 
Sunnyvale 

California 94088-3452 
USA 

Tel: +1 (408) 737 2000 
(Reis. VET 


Arnav Systems Inc 

PO Box 73730 
Puyallup 

Washington 98373 
USA 

Tel: +1 (206) 848 6060 
Fax: +1 (206) 848 3555 


Astronautics Corporation of America 


4115 N Teutonia Avenue 
PO Box 523 

Milwaukee 

Wisconsin 53201-0523 
USA 

Tel: +1 (414) 447 8200 
Fax: +1 (414) 447 8231 


Avionics Specialities 
Charlottesville-Albermarle Airport 
PO Box 6400 

Charlottesville 

Virginia 22906 

USA 

Tel: +1 (804) 973 3311 

Fax: +1 (804) 973 2976 


AVTECH Corporation 

3400 Wallingford Avenue North 
Seattle 

Washington 98103-9095 

USA 

Tel: +1 (206) 634 2540 

axe 320191 

Fax: +1 (206) 634 3011 


Aydin Vector 

47 Friends Lane 

PO Box 328 

Newtown 

Pennsylvania 18940-0328 
USA 

Tel: +1 (215) 968 4271 
Fax: +1 (215) 968 3214 


Azure Technology 

San Jose Jet Center 
1250 Aviation Avenue 
San Jose 

California 95110 

USA 

Tel: +1 (408) 947 2070 
Fax: +1 (408) 947 8595 


Ball Corporation Aerospace & 
Communications Group 

PO Box 1235 

10 Long Peaks Drive 

Broomfield 

Colorado 80038-1235 

USA 

Tel: +1 (303) 460 2192 

Tx: 204875 ballcec 

Fax: +1 (303) 460 4113 


BFGoodrich Aerospace Aircraft Integrated 
Systems 

100 Panton Road 

Vergennes 

Vermont 05492 

USA 

Tel: +1 (802) 877 2911 

Fax: +1 (802) 877 4113 


BFGoodrich Aerospace Avionics Systems 
5353 52nd Street SE 

Grand Rapids 

Michigan 49588-0873 

USA 

Tel: +1 (616) 949 6600 

Tx: 226453 

Fax: +1 (616) 949 9376 


BFGoodrich Aerospace Jet Electronics & 
Technology Inc 

5353 52nd Street SE 

PO Box 873 

Grand Rapids 

Michigan 49588-0873 

USA 

Tel: +1 (616) 949 6600 

Fax: +1 (616) 949 9376 


Boeing Defense & Space Corporation 
PO Box 3999 

Seattle 

Washington 98124 

USA 

Tel: +1 (206) 773 2816 

Tx: 329430 

Fax: +1 (206) 773 3900 


Boeing Military Airplanes Division 
PO Box 3707 4H-14 

Seattle 

Washington 98124 

USA 

Tel: +1 (206) 655 1198 

Fax: +1 (206) 655 9325 


Century Flight Systems Inc 
Municipal Airport 

PO Box 610 

Mineral Wells Texas 76068 
USA 

Pelt SE) 32522507 

xe / 06207 

Fax: +1 (817) 325 2546 


Chrysler Technologies Airborne 
Systems Inc 

(merged with E-Systems, a Raytheon 
Company) 

PO Box 154580 

7500 Maehr Road 

Waco 

Texas 76705 

USA 

Tel: +1 (817) 867 4202 

Fax: +1 (817) 867 4230 


Collins Avionics & Communications 


Division 
Rockwell International Corporation 
350 Collins Road NE 
MS 120-105 
Cedar Rapids 
Iowa 52498 
USA 
Tel:'+1 (31993955100 
Fax: +1 (319) 395 5429 


Collins Commercial Avionics 
Rockwell International Corporation 
400 Collins Road NE 

MS 126-100 

Cedar Rapids 

Iowa 52498 

USA 

Tel: +1 (319) 395 1000 

Tx: 464435 

Fax: +1 (319) 395 9746 


Computing Devices International 
8800 Queen Avenue South 
Bloomington 

Minnesota 55431-1996 

USA 

Tel: +1 (612) 921 6080 

Fax: +1 (612) 921 6966 


Concurrent Computer Corporation 
2 Crescent Place 

Oceanport 

New Jersey 07757 

USA 

Tel: +1 (908) 870 4500 

Fax: +1 (908) 870 5967 


Condor Systems 

2133 Samaritan Drive 
San Jose 

California 95124 

USA 

Tel: +1 (408) 371 9580 
Fax: +1 (408) 371 9589 


Conrac Corporation SCD Division 
1700 South Mountain Avenue 
Duarte 

California 91010 

USA 

Tel: +1 (818) 356 9141 

Tx: 675468 

Fax: +1 (818) 358 9311 


Cubic Defense Systems Inc 
PO Box 85587 

San Diego 92138-5587 
USA 

Tel: +1 (619) 277 6780 


Daedalus Enterprises Inc 
PO Box 1869 

Ann Arbor 

Michigan 48106 

USA 

Tel: +1 (313) 769 5649 


Datatape Inc 

605 East Huntingdon Drive 
PO Box 5070 

Monrovia 

California 90107-7170 
USA 

Tel: +1 (818) 358 9500 
Fax: +1 (818) 358 9100 


Delco Electronics Corporation 
Delco Systems Operations 
6767 Hollister Avenue 

Goleta 

California 93117 

USA 

Tel: +1 (805) 961 5903 

Fax: +1 (805) 961 5416 


Diamond J Inc 

3242 Hoover Road 
Wichita 

Kansas 67215 

USA 

Tel: +1 (316) 945 1010 
Fax: +1 (316) 945 2244 


DNE Technologies Inc 
50 Barnes Park North 
PO Box 30 

Wallingford 
Connecticut 06492-0030 
USA 

Tel: +1 (203) 265 7151 
Fax: +1 (203) 265 9101 


Electronics & Space Corporation 
8100W Florissant Avenue 

St Louis 

Missouri 63136 

USA 

Tel: +1 (314) 553 4529 

Fax: +1 (314) 553 4555 


Endevco 

30700 Rancho Viejo Road 
San Juan Capistrano 
California 92675 

USA 

Tel: +1 (714) 493 8181 
Fax: +1 (714) 661 7231 


ESL Inc 

PO Box 3510 

495 Java Drive 
Sunnyvale 

California 94080-3510 
USA 

Tel: +1 (408) 738 2888 


E-Systems 

(A Raytheon Company) 
6250 LBJ Freeway 

PO Box 660248 

Dallas 

Texas 75266-0248 
USA 

Tel: +1 (214) 661 1000 
Tx: 703365 

Fax: +1 (214) 661 8508 


E-Systems 

(A Raytheon Company) 
ECI Division 

1501 72 Street N 

PO Box 12248 

St Petersburg 

Florida 33733-2248 
USA 

Tel: +1 (813) 381 2000 
Tx: 523455 

Fax: +1 (813) 343 1295 


E-Systems 

(A Raytheon Company) 
Greenville Division 
Majors Field 

PO Box 1056 
Greenville 

Texas 75403-6056 
USA 

Tel: +1 (903) 455 3450 
Tx: 6829260 

Fax: +1 (903) 457 4413 


Eventide Inc 

One Alsan Way 

Little Ferry 

New Jersey 07643 
USA 

Tel: +1 (201) 641 1200 
Fax: +1 (201) 641 1640 


Fairchild Defense OSC 
20301 Century Boulevard 
Germantown 

Maryland 20874 

USA 

Tel: +1 (301) 428 6000 
Fax: +1 (301) 428 6975 


Flight Dynamics 

16600 SW 72nd Avenue 
PO Box 230609 
Portland 

Oregon 97281-0609 
USA 

Tel: +1 (503) 684 5384 
Fax: +1 (503) 684 0169 


Flightline Electronics Inc 
7500 Main Street 

PO Box 750 

Fishers 

New York 144553-0750 
USA 

Tel: +1 (716) 924 4000 
Fax: +1 (716) 924 5732 


Flight Visions Inc 

43 W752 Route 30 

PO Box 250 

Sugar Grove 

Illinois 60554-0250 
USA 

Tel: +1 (708) 466 4343 
Fax: +1 (708) 466 4358 


FLIR Systems Inc 
16505 SW 72nd Avenue 
Portland 

Oregon 97224 

USA 

Tel: +1 (503) 684 3731 
Fax: +1 (503) 684 5452 


Garmin International 
9875 Widmer Road 
Lenexa 

Kansas 66215 

USA 

Tel: +1 (913) 599 1515 
Fax: +1 (913) 599 2103 


GEC-Marconi Electronic Systems 
Corporation 

164 Totowa Road 

PO Box 975 

Wayne 

New Jersey 07474-0975 

USA 

Tel: +1 (201) 633 6000 

Fax: +1 (201) 633 6431 


Genave Inc 

802 East Lord Street 
Indianapolis 

Indiana 46202 

USA 

Tel: +1 (317) 546 1111 
Tx: 027445 


Gentex Corporation 
PO Box 315 
Carbondale 
Pennsylvania 18407 
USA 

Tel: +1 (717) 282 3550 
Tx: 831883 

Fax: +1 (717) 282 8555 


Global Wulfsberg Systems Inc 
15001 N 36th Street 

PO Box 97001 

Redmond 

Washington 98073-9701 

USA 

Tel: +1 (206) 885 3711 


GTE Government Systems Corporation 


77 A Street 

Needham Heights 
Maryland 02194 

USA 

Tel: +1 (617) 449 2000 
Tx: 951893 

Fax: +1 (617) 455 3030 
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Hamilton Standard Division of UTC 
One Hamilton Road 

Windsor Locks 

Connecticut 06096-1010 

USA 

Tel: +1 (203) 654 6000 

Tx: 994439 

Fax: +1 (203) 654 2620 


Harris Corporation 

Government Aerospace Systems Division 
PO Box 94000 

Melbourne 

Florida 32902 

USA 

Tel: +1 (407) 737 4000 

Fax: +1 (407) 729 7675 


Hazeltine Corporation 
Cuba Hill Road 
Greenlawn 

New York 11740 

USA 

Tel: +1 (516) 261 7000 
Fax: +1 (516) 262 8002 


Hercules Defense Electronics Systems Inc 
Aircraft & Electronics Group 

13133 N 34th Street 

PO Box 4648 

Clearwater 

Florida 34618-4648 

USA 

Tel: +1 (813) 572 1900 

Tx: 523453 


Honeywell Business and Commuter Division 
5353 West Vell Road 

PO Box 29000 

Phoenix 

Arizona 8508 

USA 

Tel: +1 (602) 436 2111 

Fax: +1 (602) 436 7100 


Honeywell Commercial Flight Systems 
Group 

PO Box 21111 

Phoenix 

Arizona 85036 

USA 

Tel: +1 (602) 436 2311 

Fax: +1 (602) 436 2252 


Honeywell Defense Avionics Systems 
9201 San Mateo Boulevard NE 

PO Box 9200 

Albuquerque 

New Mexico 87113-2227 

USA 

Tel: +1 (505) 828 5000 

Tx: 501384 

Fax: +1 (505) 828 5500 


Honeywell Military Avionics Systems Group 
2600 Ridgway Parkway NE 

PO Box 312 

Minneapolis 

Minnesota 55440 

USA 

Tel: +1 (612) 951 5377 

Tx: 290631 


Hughes Aircraft Company 
Electro-Optical Systems 

PO Box 902 

2000 East El Segundo Boulevard 
El Segundo 

California 90245-0902 

USA 


Hughes Aircraft Company 
Ground Systems Group 
1901 Malvern Street 

PO Box 3301 

Fullerton 

California 92634 

USA 

Tel: +1 (714) 732 4631 
Tx: 685504 
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Hughes Aircraft Company 
Microelectronics Systems Division 
29947 Avenida de las Banderas 
Rancho Santa Margerita 
California 92688 

USA 

Tel: +1 (714) 858 6487 

Fax: +1 (714) 858 6693 


Hughes Aircraft Company 
Missile Systems Group 
8433 Fallbrook Avenue 
Canoga Park 

California 91304-0445 
USA 

Tel: +1 (818) 702 1000 
Fax: +1 (818) 702 1445 


Hughes Aircraft Company 

Radar & Communications Systems 
2000 East Imperial Highway 

El Segundo 

California 90245-3571 

USA 

Tel: +1 (310) 334 1665 

Tx: 56480 

Fax: +1 (301) 334 1679 


Hughes Danbury Optical Systems Inc 
100 Wooster Heights Road 

Danbury 

Connecticut 06810-7589 

USA 

Tels 4+-1-@03), 7975355 

Fax: +1 (203) 797 5114 


Ideal Research & Development Corporation 
1810 Parklawn Drive 

Rockville 

Maryland 20852 

USA 

Tel: +1 (301) 468 2050 

Tx: 904059 

Fax: +1 (301) 230 0813 


Interstate Electronics Corporation 
1001 East Ball Road 

PO Box 3117 

Anaheim 

California 92803-3317 

USA 

Tel: +1 (714) 758 0500 

Fax: +1 (714) 758 4148 


ITT Defense & Electronics 
Avionics Division 

100 Kingsland Road 
Clifton 

New Jersey 07014-1993 
USA 

Tel: +1 (201) 284 0123 
Fax: +1 (201) 284 3334 


ITT Defense & Electronics 
Electro-Optical Products Division 
7635 Plantation Road NW 

PO Box 7065 

Roanoke 

Virginia 24019 

USA 

Tel: +1 (703) 563 0371 

Tx: 829458 

Fax: +1 (703) 366 9015 


Kaiser Electronics 

2701 Orchard Parkway 
San Jose 

California 95134 

USA 

Tel: +1 (408) 432 3000 
Fax: +1 (408) 432 8440 


Kearfott Guidance & Navigation Corporation 
150 Totowa Road 

Wayne 

New Jersey 07474-0946 

USA 

Tel: +1 (201) 785 6000 

Tx: 133440 

Fax: +1 (201) 785 6025 


Kollsman Inc 

20 Daniel Webster Highway 
Merrimack 

New Hampshire 03054-4844 
USA 

Tel: +1 (603) 889 2500 

Tx: 943537 

Fax: +1 (603) 889 7966 


Lapointe Industries 
155 West Main Street 
Rockville 

Connecticut 06066 
USA 

Tel: +1 (203) 872 8581 


Lear Astronics Corporation 
3400 Airport Avenue 

PO Box 442 

Santa Monica 

California 90406-0442 
USA 

Tel: +1 (310) 915 6000 
Fax: +1 (310) 915 8384 


Litton Aero Products 
21050 Burbank Boulevard 
Woodlands Hills 
California 91367 

USA 

Tel: +1 (818) 226 2000 
Tx: 662619 

Fax: +1 (818) 226 2199 


Litton Amecon 

5115 Calvert Road 
College Parkway 
Maryland 20740-3898 
USA 

Tel: +1 (301) 864 5600 
Fax: +1 (301) 864 5955 


Litton Applied Technology 
4747 Hellyer Avenue 

PO Box 7012 

San Jose 

California 95150-7012 
USA 

Tel: +1 (408) 365 4094 
Fax: +1 (408) 365 4040 


Litton Electron Devices 
1215 S 52nd Street 
Temple 

Arizona 85281-4471 
USA 

Tel: +1 (602) 968 4471 
Tx: 651490 

Fax: +1 (602) 966 9055 


Litton Guidance & Control Systems 
5500 Canoga Avenue 

Woodland Hills 

California 91367-6698 

USA 

Tel: +1 (818) 715 4040 

Tx: 698483 

Fax: +1 (818) 715 4467/3368/2797 


Litton Industries Inc 
21240 Burbank Boulevard 
Woodland Hills 
California 91367-6675 
USA 

Tel: +1 (818) 958 5000 
Tx: 674991 

Fax: +1 (818) 958 5940 


Litton Systems Inc 

Laser Systems Division 

2787 South Orange Blossom Trail 
Noopka 

Florida 32703-7300 

USA 

Tel: +1 (407) 295 4010 

Tx: 662643 litton dsd van 

Fax: +1 (407) 297 4848 


Litton Special Devices 
750 West Sproul Road 
Springfield 

Pennsylvania 19064-4084 
USA 

Tel: +1 (215) 328 4000 
Fax: +1 (215) 544 3032 


Lockheed Martin Advanced Recorders 
PO Box 3401 

Sarasota 

Florida 33578 

USA 


Lockheed Martin Aeronautical Systems 
86 South Cobb Drive 

Marietta 

Georgia 30063 

USA 

Tel: +1 (404) 494 4411 

Fax: +1 (404) 494 6263 


Lockheed Martin Aeronutronic 
29947 Avenida de las Banderas 
Rancho Santa Margarita 
California 92688-7004 

USA 

Tel: +1 (714) 459 3000 

Tx: 678470 

Fax: +1 (714) 459 4066 


Lockheed Martin Aircraft Services 
6801 Rockledge Drive 

Bethesda 

Maryland 20817 

USA 

Tel: +1 (301) 897 6000 


Lockheed Martin Communications 
Systems 

Cambden 

New Jersey 

USA 


Lockheed Martin Electro-Optical 
Systems 

300 N Halstead Street 

PO Box 7101 

Pasadena 

California 91107 

USA 

Tel: +1 (818) 351 5555 

Tx: 675417 

Fax: +1 (818) 351 5081 


Lockheed Martin Electronic Defense 
Systems 

Ridge Hill 

Yonkers 

New York 10710-0800 

USA 

Tel: +1 (914) 968 2500 

Fax: +1 (914) 968 2774 


Lockheed Martin Electronics & Missiles 
5600 Sand Lake Road 

Orlando 

Florida 32819 

USA 

Tel: +1 (407) 356 2211 

Fax: +1 (407) 356 2080 


Lockheed Martin Electronics Group 
6801 Rockledge Drive 

Bethesda 

Maryland 20817 

USA 

Tel: +1 (301) 897 6203 

Fax: +1 (301) 897 6654 


Lockheed Martin Fairchild Systems 
1801 McCarthy Boulevard 
Milpitas 

California 95035 

USA 

Tel: +1 (408) 433 2500 

Fax: +1 (408) 433 2604 


Lockheed Martin Federal Systems 
6600 Rockledge Drive 

Bethesda 

Maryland 2003-4817 

USA 

Tel: +1 (301) 493 8100 


Lockheed Martin Display Systems 
6765 Peachtree Industrial Boulevard 
Atlanta 

Georgia 30360-2289 

USA 

Tel: +1 (404) 448 1604 

Fax: +1 (404) 448 9163 


Lockheed Martin IR Imaging Systems 
2 Forbes Road 

Lexington 

Massachusetts 02173 

USA 

Tel: +1 (617) 862 6222 

Fax: +1 (617) 863 3496 


Lockheed Martin Randtron 
130 Constitution Drive 
Menlo Park 

California 94025 

USA 

Tel: +1 (415) 326 9500 
Fax: +1 (415) 326 1033 


Lockheed Martin SAR Imaging Systems 
1300 South Litchfield Road 

Goodyear 

Arizona 85338 

USA 

Tel: +1 (602) 925 7000 

Fax: +1 (602) 925 7080 


Lockheed Martin Tactical Aircraft Systems 
PO Box 748 

Fort Worth 

Texas 76101 

USA 

Tel: +1 (817) 777 2000/2008/4999 

Fax: +1 (817) 777 2115 


Lockheed Martin Tactical Defense 
Systems 

PO Box 64525 

St Paul 

Minnesota 55164-0525 

USA 

Tel: +1 (612) 456 2121 

Fax: +1 (612) 456 3098 


Lockheed Martin Tactical Systems Company 


1210 Masillon Road 

Akron 

Ohio 44315-0001 

USA 

Tel: +1 (216) 796 2800 

Tx: 986439 

Fax: +1 (216) 796 7886/4242 


Lockheed Martin Western Developments 
Labs 

3151 Zanker Road 

San Jose 

California 95134-1928 

USA 

Tel: +1 (408) 432 8000 

Fax: +1 (408) 432 9496 


Loral Control Systems 

(Lockheed Martin Control Systems) 
Archbald 

Pennsylvania 18403 

USA 

Tel: +1 (717) 876 1500 

Fax: +1 (717) 876 4865 


Lucas Zeta 

2811 Orchard Parkway 
San Jose 

California 95134 

USA 

Tel: +1 (408) 434 3600 
Fax: +1 (408) 433 0205 


Lundy Electronics & Systems Inc 
(a Tracor Company) 

1 Robert Lane 

Glen Head 

New York 11545 

USA 

Tel: +1 (516) 671 9000 

Tae 126929 


Magellan Systems Corporation 
960 Overland Court 

San Dimas 

California 91773 

USA 

Tel: +1 (909) 394 5000 

Fax: +1 (909) 394 7050 


Magnavox Electronic Systems 
Company 

(A Hughes Aircraft Company) 

1313 Production Road 

Fort Wayne 

Indiana 46808 

USA 

Tel: +1 (219) 429 6000 

Tx: 232485 

Fax: +1 (219) 429 7600 


McDonnell Douglas Aerospace 
PO Box 516 

St Louis 

Missouri 63166-0516 

USA 

Tel: +1 (314) 232 0232 


McDonnell Douglas Electronic Systems 
Company 

8201 Greensboro Drive 

Suite 500 

Maclean 

Virginia 22102 

USA 

Tel: +1 (703) 883 3900 

Fax: +1 (703) 883 3888 


McDonnell Douglas Helicopter Systems 
5000 E McDowell Road 

Building 510 A 230 

Mesa 

Arizona 85215 

USA 

Tel: +1 (602) 891 7040 

Tx: 3719337 

Fax: +1 (602) 891 5599 


Motorola Inc 

Government & Systems Technology 
Group 

PO Box 9040 

8220 E Rooswell Road 

Mail Drop R7222 

Scottsdale 

Arizona 85252-9040 

USA 

Tel: +1 (602) 441 8586 

Fax: +1 (602) 441 6702 


Narco Avionics Inc 
270 Commerce Drive 
Fort Washington 
Pennsylvania 19034 
USA 

Tel: +1 (215) 643 2905 
Fax: +1 (215) 643 0197 


NavCom Defense Electronics Inc 
4323 Arden Drive 

El Monte 

California 91731-1997 

USA 

Tel: +1 (818) 442 0123 

Tx: 215380 


Norden Systems Inc 
Norden Place 

PO Box 5300 

Norwalk 

Connecticut 06856-5300 
USA 

Tel: +1 (203) 852 5000 
Fax: +1 (203) 852 7698 


CONTRACTORS 633 


Northrop Grumman Corporation 
Electronic Sensors & Systems Division 
PO Box 17319 

BWI Airport 

Baltimore 

Maryland 21203 

USA 

Tel: +1 (410) 765 1000 

Tx: 87828 

Fax: +1 (410) 993 8771 


Northrop Grumman Corporation 
Electronics & Systems Integration Division 
1111 Stewart Avenue 

Bethpage 

New York 11714-3580 

USA 

Tel: +1 (516) 575 5119 

Fax: +1 (516) 575 3691 


Northrop Grumman Corporation 

Sensors & Systems Expendables Division 
PO Box 746 MS 235 

Baltimore 

Maryland 21203 

USA 

Tel: +1 (410) 765 2644 

Fax: +1 (410) 765 4597 


Northrop Grumman Corporation 
Systems International Inc 

800 Hicks Road 

Rolling Meadows 

Illinois 60008-1098 

USA 

Tel: +1 (708) 259 9600 

Fax: +1 (708) 818 5760 


Northstar Avionics 

(A Division of CMC Electronics Inc) 
30 Sudbury Road 

Acton 

Maryland 01720 

USA 

Tel: +1 (508) 897 0770 

Fax: +1 (508) 897 7241 


Novatech Corporation 
1200 Diamond Circle 
Unit D 

Lafayette 

Colorado 80026 

USA 

Tel: +1 (303) 666 4156 
Tx: 450184 


Palomar Products Inc 

(A Hughes Aircraft Company) 
2051 Palomar Airport Road 
Calsbad 

California 92009 

USA 

Tel: +1 (619) 931 3342 

Fax: +1 (619) 931 3772 


Photo-Sonics Inc 

820 S Mariposa Street 
Burbank 

California 91506 

USA 

Tel: +1 (818) 842 2141 
Fax: +1 (818) 842 2610 


Planar Advance Inc 
PO Box 4001 
Beaverton 

Oregon 97075-4001 
USA 


Polhemus Inc 

1 Hercules Drive 

PO Box 560 
Colchester 

Vermont 05446-0560 
USA 

Tel: +1 (802) 655 3159 
Fax: +1 (802) 655 1439 


634 CONTRACTORS 


Precision Echo Inc 

3105 Patrick Henry Drive 
Santa Clara 

California 95054 

USA 

Tel: +1 (408) 988 0516 
Fax: +1 (408) 727 7491 


Racal Communications Inc 
5 Research Place 
Rockville 

Maryland 20850 

USA 

Tel: +1 (301) 948 4420 
Fax: +1 (301) 948 6015 


Raytheon Company 
Electronic Systems Division 
Hartwell Road 

Bedford 

Massachusetts 01730 

USA 

Tel: +1 (617) 274 7100 

Tx: 946398 


Recon/Optical Inc 

550 West Northwest Highway 
Barrington 

Illinois 60010-3094 

USA 

Tel: +1 (312) 381 2400 

Fax: +1 (312) 397 2214/303 5090 


Rockwell International Corporation 
Communications Systems Division 
3200 East Renner Road 
Richardson 

Texas 75082-2402 

USA 

Tel: +1 (214) 705 3950 

Fax: +1 (214) 705 3398 


Rockwell International Corporation 
Defense Systems 

2201 Seal Beach Boulevard 

PO Box 4250 

Seal Beach 

California 90740 

USA 

Tel: +1 (310) 797 3311 

Tx: 664465 rockwell rkwl 

Fax: +1 (310) 797 5828 


Rodale Electronics Inc 
603 Chestnut Street 
Garden City 

New York 11530 

USA 

Tel: +1 (516) 222 0050 
Fax: +1 (516) 222 0223 


Rogerson Aircraft Corporation 
2485 DaVinci 

Irvine 

California 92714 

USA 

Tel: +1 (714) 660 0666 

Fax: +1 (714) 442 2310 


Safe Flight Instrument Corporation 
20 New King Street 

White Plains 

New York 10604-1206 

USA 

Tel: +1 (914) 946 9500 

Tx: 6818104 

Fax: +1 (914) 946 7882 


Sanders 

(A Lockheed Martin Company) 
65 Spit Brook Road 

PO Box 868 

Nashua 

New Hampshire 03016-0868 
USA 

Tel: +1 (603) 885 4321 

Tx: 943430 

Fax: +1 (603) 885 3655 


SCI Systems Inc 

8600 South Memorial Parkway 
PO Box 4000 

Huntsville 

Alabama 35802 

USA 

Tel: +1 (205) 882 4800 

Fax: +1 (205) 882 4652 


SEI Systems & Electronics Inc 
201 Evans Lane 

St Louis 

Missouri 63121-1126 

USA 

Tel: +1 (314) 553 4678 

Fax: +1 (314) 553 4950 


Sextant Electronics Inc 
3503 Crosspoint 

San Antonio 

Texas 78217-2898 
USA 

Tel: +1 (210) 646 0347 
Fax: +1 (210) 657 4820 


Shadin Corporation Inc 
6831 Oxford Street 

St Louis Park 
Minnesota 55426 

USA 

Tel: +1 (800) 328 0584 


Sierra Technologies Inc 
Sierra Research Division 
485 Cayuga Road 

PO Box 222 

Buffalo 

New York 14225-0222 
USA 

Tel: +1 (716) 631 6200 
Tx: 6854308 

Fax: +1 (716) 631 7849 


Smiths Industries Aerospace 
4141 Eastern Avenue SE 
Grand Rapids 

Michigan 49518-8727 

USA 

Tel: +1 (616) 241 8643 

Fax: +1 (616) 241 7318 


Smiths Industries Aerospace 
7-11 Vreeland Road 
Florham Park 

New Jersey 07932 

USA 

Tel: +1 (201) 514 4017 

Fax: +1 (201) 822 0874 


Solaris Systems 

1230 South Lewis Street 
PO Box 70003 

Anaheim 

California 92805-0003 
USA 

Tel: +1 (714) 563 4300 
Fax: +1 (714) 563 4355 


Sperry Marine Inc 

1070 Seminole Trail 
Charlottesville 

Virginia 22901-2891 
USA 

Tel: +1 (804) 974 2000 
Tx: 822411 

Fax: +1 (804) 974 2259 


S-TEC Corporation 
946 Pegram 

Mineral Wells 

Texas 760067-9594 
USA 

Tel: +1 (817) 325 9406 
Fax: +1 (817) 325 3904 


Sunair Electronics Inc 
3101 SW 3rd Avenue 
Fort Lauderdale 
Florida 33315-3389 
USA 

Tel: +1 (305) 525 1505 
Tx: 514443 

Fax: +1 (305) 765 1322 


Sundstrand Data Control Inc 
15001 NE 36th Street 

PO Box 97001 

Redmond 

Washington 98073-9701 
USA 

Tel: +1 (206) 885 3711 

Tx: 286144 


Systems Research Laboratories 
(SRL) 

2800 Indian Ripple Road 

Dayton 

Ohio 45440-3696 

USA 

Tel: +1 (513) 426 6000 

Fax: +1 (513) 426 1984 


Tech Comm Inc 

5001 Hiatus Road 
Sunrise 

Florida 33351 

USA 

Tel: +1 (305) 749 1776 
Fax: +1 (305) 741 1670 


Teledyne Electronic Tech 
Microwave Production 
1274 Terra Bella Avenue 
Mountain View 
California 94043 

USA 

Tel: +1 (415) 962 6944 
Fax: +1 (415) 962 6845 


Telephonics Corporation 
815 Broadhollow Road 
Farmingdale 

New York 11735 

USA 

Tel: +1 (516) 755 7000 
xy Linge 

Fax: +1 (516) 755 7644 


Telex Communications Inc 
9600 Aldrich Avenue South 
Minneapolis 

Minnesota 55420 

USA 

Tel: +1 (612) 884 4051 
Fax: +1 (612) 884 0043 


Terra Corporation 

3520 Pan American Freeway NE 
Albuquerque 

New Mexico 87107-4796 

USA 

Tel: +1 (505) 884 2321 

Fax: +1 (505) 884 2384 


Texas Instruments Inc 

Defense Systems & Electronics 
Group 

8505 Forest Lane 

PO Box 660246 

MS 3134 

Dallas 

Texas 75266 

USA 

Tel: +1 (214) 480 2200 

Tx: 470900 texins 

Fax: +1 (214) 480 3281 


Titan Linkabit 

3033 Science Park Road 
San Diego 

California 9212 

USA 

Tel: +1 (619) 552 9500 
Fax: +1 (619) 552 9645 


Tracor Aerospace Inc 
6500 Tracor Lane 
Austin 

Texas 78725-2070 
USA 

Tel: +1 (512) 929 2881 
Tx: 776410 

Fax: +1 (512) 929 2380 


Trimble Navigation Ltd 
645 North Mary Avenue 
PO Box 3642 
Sunnyvale 

California 94088-3642 
USA 

Tel: +1 (408) 481 8000 
Tx: 6713973 

Fax: +1 (408) 730 2997 


TRW Inc 

Military Electronics & Avionics Division 
One Rancho Carmel 

San Diego 

California 92128 

USA 

Tel: +1 (619) 592 3000 

Fax: +1 (619) 592 3448 


Universal Navigation Corporation 
3260 East Lerdo Road 

Tucson 

Arizona 85706 

USA 

Tel: +1 (520) 295 2300 

Tx: 705806 universal 

Fax: +1 (520) 476 4022 


US Air Force 

Department of the Air Force 

Headquarters Aeronautical Systems Division 
Wright-Patterson Air Force Base 

Ohio 45433-6503 

USA 

Tels 1 (613) 2552725 

Fax: +1 (513) 476 4022 


Videospection Inc 
2370 South 2700 West 
Salt Lake City 

Utah 84119 

USA 

Tel: +1 (801) 972 6436 
Fax: +1 (801) 972 6599 


CONTRACTORS 


Watkins Johnson Company 
3333 Hillview Avenue 
Stanford Res Park 

Palo Alto 

California 94304-1204 
USA 

Tel: +1 (415) 493 4141 
Fax: +1 (415) 813 2402 


Whittaker Electronic Systems 
1785 Voyager Avenue 

PO Box 8000 

Simi Valley 

California 93063 

USA 

Tel: +1 (805) 584 8200 

Fax: +1 (805) 527 8332 
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Alphabetical Index 


The prefixes ‘Mark’, ‘Model’, ‘Series’, ‘System’ and ‘Type’ have been ignored in the placing of items in this index. 


Mark II ground-proximity warning SySteM ..........:ccccccceeeeee $23 
3 ATI flat-panel display «2.0... cece Peet 
Mk 3 magnetic anomaly detector ............cscsseccssesestsecsscneuntecssos 78 
Mk 3 towed magnetometer for helicopters ...........:cccc::ecceeee 78 
Mark V ground-proximity warning system ........c:cccccceeees 523 
System 6 avionics System ..........-.:cseecereeeseeeeee St epee, 
Mark VI ground-proximity warning system ne 28 
Mark VII warning computer ........0cccccees 023 
SSVNteO) 7 NOMUNO CYCLES oo yak sitccs en cs 80 
meres 7-202 HE receiving SYSlOM) ....cc.scceccossccseecssensaccvsoossccess 23 
Mk 12D nav/com receiver .............. we. 450 
Mk 12E nav/com receiver ........cccccsceseseesesees vo. 450 
Type 12-190-11 hi-gain broadband antenna .......ccccccecccceeesenee 23 
15M/125X general purpose processor ..........0cccccecce we 315 
24Db covert shiveillance Systema )..6 secs 174 
Type 30 family of pressure and temperature measurement 

BS ere ae 315 
Model 036/A01 cartridge recorder/reproducer ... . 363 


37R-2 VHF communications antenna ......0.....cccccsccceseeeees 
System 40/S0 autopilots .........ccceeeee 
Type 40 pressure measurement unit ... 
Model 046 video recording system ....... oe 
Model 047 mission data entry system ......cccccccceceessesceeeeeseee 
SIR V-4DE VORIILG receiver: 
51Z-4 marker beacon receiver ............... 
53-020-01 digital signal data converter . 


SYSteM OO/O9 aVlOPUlOl oo. 
70 mm film format cassette loaded panoramic cameras ....... 199 
70 mm film format framing cameras ..........0.ccccceesecseseeeeeeeee 199 
70 mm film format magazine loaded panoramic cameras ..... 199 
ype 105 lasertaticer 108 
Type 118 lightweight laser designator/ranger «00.0.0... 194 
Aype 120 air data computer 315 
Type 126 laser designator/ranger ... vee 194 
Type 130 air data computer ......... << B16 
Model 131A head-up display .. 2 60> 
POR FAROE i 95 
Type 214 infra-red linescan sensor .........cecee .. 200 
Type 221 thermal imaging surveillance system .. . 194 
Type 239 pilot’s night vision system ............0... w 194 
Model 705 tadar aiumeter 96 
ype S00 a data wait ei i a 316 
300 RNA Series horizontal situation indicators .. wes 4S 
ADOANEIER oe ee) 
Type 401 infra-red linescan sensor .... =. 200 
405A IFF transponder ................0.. =. 109 
Type 453 laser warning receiver .... ... 261 
490S-1 HF antenna tuning unit oo... eee eeeseeessesceseenteeeeees 45 
4901-1 HE antenna coupler 2. coop riccceeccecees 45 
610 Series VHP and UHF radios 0... 11 
OlSMs aid Gis 3A VUE radio 45 
621A-6 transponder ..............ceeee . 139 
621A-6A transponder .... =, 139 
O26) 1 USO AIG 46 
7 AE TAO ee 46 
G28! -3 and G28 1-54 HE radios oo ee 46 
Type 629 lightweight modular rangefinder .. a 194 
649M-1 UHF high-power amplifier oo... ccc cceeseeeeeeeeseseeee 38 
Type 690 S in film format framing camera .. =. 200 
98 side OOkiNG FaGAl io 95 
Series 700 sonobuoy and VHF homing receivers .....0...cc 81 
PYAR TARCORUOLUDUS 6550s 2cs ec escess spe cise en ouside sees 46 
718U-5 (AN/ARC-174(V)) HF transceiver .......ccc.ccecesseeees 39 
718U-5M (AN/ARC-174(V)5) HF transceiver ...0....0cccccce 38 
0730 KEL Series low-cycle fatigue counter ..........cccccees 370 
Series 730 sonobuoy homing and channel occupancy 

SUSE eS Ra SE een RES eee oe ey: 81 
770-13 panel-mounted homer ..... we ALO 
Bees 805 WUE transCelvers yoo esr wicesossaccose es oeeeeseee 23 
0826 KEL health and usage monitor ..... 370), 


0829 KEL health and usage monitor ..... 
Model 849A head-up display ............. a 
860F-4 digital radio altimeter 0.0.0... cecesceeseeserceecseeseteresees 
Model 885 intensified CCD video camera ..........0cccceeeeees 
Model 891 miniature CCD video camera ..............0.. 
900 Series combined voice and flight data recorders . cs 
900 Series flat panel colour video displays ...........:.:ccseeeee 
900 Series traffic alert and collision avoidance system ......... 140 
PIV SIOT SOU OE ANE ARS ico sc ccnrvetres capt orve dis 6 fue ccee sone 

Type 950/955 cameras ............ 
Model 959 head-up display ..... 
Model 967 head-up display ..c.c.c.icccssscsevsssssensscsstoorstesseseons 
WAGHCES 79 NEAG-UD MISDIAY ocicccsc. bai ices secsensdovsscessheedow vechies os 
Model 981 head-up display ..... 
Model 982/3 head-up display .. 


Model 989 head-up display ......... : 

Model 1040C Doppler indicator .... 576 
Model 1044 altimeter oo... cece cae BO 
Model 1046 multipurpose indicator ...... tS 
Model 1150 cabin interphone system .........:cccecesseesesesesesteeee 56 
Type 1192 recycling wire recorder «00.0.0... wee STL 
Type 1200 cockpit voice recorder/reproducer .... CB 
1220 series laser warning receiver ...........000 .. 261 
Type 1300 pilot’s display recorder . OP 
1410A IFF transponder .............5++ ws. 109 
ADE L502 Head Gis play <7: pusvcie<insyetasxcoscsinnstoessosccadper sbevsn 603 
Type 1655 automatic chart display ..1......ccssssscssssererssereceeeeees 544 
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Laser rangefinder/designator for TADS .. : 
Laser ranger and marked target seeker .... e195 
Laser target designator/rangefinder ..... ... 208 
Laser transmitter 23. 54 
Laseref inertial reference system ...... .. 438 


Laseref II inertial reference system .. 


Laseref III inertial reference system .... 438 
Laseref SM inertial reference system ............. -. 438 
Lasernav II navigation management system .. 439 
Lasernav laser inertial navigation system ...... .. 438 
Lasernay special mission management system . 516 
LC-40-100-NVG helicopter gunsight ............... .. 603 
LCD engine indicator ...ccc ice ws Se 
LCR-88 attitude and heading reference system ...............20+ 398 
LCR-92 LAHRS attitude and heading reference system ...... 398 
LECS-850 Loran C sensor. 459 
LED dot matrix displays ............... w. S47 
LED engine and system displays ..... . 547 
LED standby engine display panel ... .. 548 
LEO airborne observation systems ......... .. 190 


LG1189 engine pressure ratio transmitter .. 
LG1197 engine pressure ratio transmitter .. 
LHM laser altimeter 22.0. - 
Light aircraft reconnaissance SYStEM ........--c-csseeeereeecereeeeeeees 187 
Light detection and ranging devices (LIDARS) 


Lighting dimmer... ... 534 
Lilliput-1 observation and target acquisition system ... 186 
Liok-Y Mk 2 datalink (000000 21 
LINS 300 laser gyro inertial navigation system .... ... 409 
LIP missile approach warner ............... 228 
Liquid crystal display indicators ... O18. 
Liquid level measurement system «.......cscseecseesseereesseerseesenees 494 
Lisa-2000 strapdown attitude heading reference system ...... 404 
Lisa-4000 strapdown inertial reference unit ........ceeee ee 404 
Litening targeting and navigation pod : 

LK-35 series standby altimeter ........... a 
LKS-91 gyro stabilisation system 0.0.0... oe 

LM Series compact indicators .......0 0s ccceicccccstee eee 
LN-38A INS 

LN-39 INU ou... 

LNO66 radar system 
DUN-92 INS oe 


LN-93EF ring laser gyro inertial navigation system 
LN-100 advanced navigation system ...........-cceeee ae 
LN-200 inertial measurement UNIt oo... eeecectseseseeseseeeee 
LNS6O00 navigation system 
Loam laser obstacle avoidance system . 
Locator Loran receiver ...........; es 
Longbow radar 

Long Ranger Loran C System ...0.0000..cctscseceenerecctee: 
Long Ranger Plus Loran C system 
Long Star jamimiis system - 
Loral advanced imaging radar system (LAIRS) ......:..:0.00 
Low-airspeed SYSteM oo ee 
Low-altitude safety and targeting enhancement ....... 
Low-cost inertial navigation system .............0.. 
Low-cost weapon delivery system ...... 
Low-light level television system .... 
Low-profile head-up display ..............c.sse0e00: 
LR-80 attitude and heading reference system 
LR-100 warning and surveillance receiver .... 


res a ee ee 


LR-4500 microwave collection SYSt€M .......cccccccceeeeteseeeeeees 281 
LRA-900 low-range radio altimeter ...........c:::ccccscsceseseeeeseneess 140 
LRN-85 Omega/VLF navigator ........ 430 


LSM-1000 UHF satcom modem «....c.ccscessecscecessnesesssscesesscncesees 69 
LSSC-100/200/300 Series Satcom and line of sight 

Serer dtr c1 Ly Meebes Ocai Re Se praca PDS ORS DUA Senn ce nT 
LST-5C UHF Satcom and line of sight transceiver .. 
LSZ-850 lightning sensor system ........0..:cccccceeseeeeeeee x 
LT-500 emitter targeting system ..........ccecsccsceserstesceneeseeneeeee 
LTN-72 inertial navigation System ..............sssececeseseseeeeesenees 
LTN-90 ring laser gyro inertial reference system . s 
LTN-92 inertial navigation System. .........c....eeseseseeceseeeseeeetes 
LTN-101 FLAGSHIP global positioning, air data, inertial 

FOICTONCE SYSIOIN ois ce ccs 445 


LTN-211 Omega/VLF system .......... 445 
LTN-311 Omega/VLF/GPS system .. 445 
LTN-400 flight management system ..........0.ccececcseeseseeeeeeeees 518 
LTN-450 navigation management systeM .........cccesccseeeeees 446 
LTN-2001 global positioning system ..........:.ccccesscseeseemeeeseee 446 
LTR-81-01 and LTR-81-02 attitude and heading reference 
SYSIORS 


LWS-20 laser warning system 
LWS-200 laser warning system 


MO IER GPS ee 451 


M-130 dispenser ..... fee 309 
M182-84 mission computer -...c00000 cece 315 
Mi82-XR mission computer... cites 315 
M362F general purpose processor .... 2 32 
M362S general purpose processor .....:....eccceenscserecseeeteeeee 332 
M372 general purpose Processor oo. 332 
M-927/929 aviator’s night vision goggles «0.0.0.0... .. 207 
M-ADS helicopter satellite communication system .. 29 
MAESIRO nav/attack systém - 391 
Magic IV general purpose Processor ........cceccsccseerereneeseeereees 333 
Magic V general purpose procesSOr .......:cccecsssceseseseesseseseeeees 333 
Magnetic mass memory products ..........ccccccseeeeseseeees eee 382 
Magnetrak helmet-mounted sight ......0.0.0..ccccesssscseseereressenes 610 
MAGR/RCVR 3M GPS receiver family «0.00.0... 427 
Main computer for the Tornado ............... 

Mak warnine TecCcIVer 


Map displey generator 
MARA general purpose computers ...... a 
MarCrypDix Air secure speech system on 
MAREC II maritime reconnaissance radar ..............:.cceeeeeee 130 
Mone cirveiliance system oo 

Maritime surveillance system ..... 
MARS-II data recording system .... 


Mass fuel flow indicating system ........0ccccec cere eee 494 
Mass MCMOlry 315 
Mase StOraeC MO 339 
Mast-mounted sight for the AHIP helicopter ..........0......000.. 609 
Mast-mounted sight laser rangefinder .............ecceeeseeeereees 208 


Matchwell integrated data fusion system ...........:ccecssseeeees 342 


1 Avionics, Instrument, 
Navigation and 
Communications equipment. 


2 FDR/CVR equipment and 
installations. 


3 Fly “IN” capability 


4 Distributor for most of the 
leading American and 
European avionic equipment 


5 JAR Organisation and BSI 
Quality Assurance approved 


6 On-board video and audio 
equipment 


7 Distance measuring 
equipment (DME) 


8 Ground based avionic 
equipment 


9 Applied military optics 


10 Aircraft and Helicopter 
conversions for surveying, 
geophysical and maritime 
surveillance and 

security roles 


MAW-200 missile approach Warner ...........cscccccesceseseeseseeseaes 254 
MAWS missile approach warning system ..........ccccceeeseeeereee 238 
MAXION/ATR multiprocessor system ........ 
MCA 6010 satellite communications radio 
MCU 110 and 111 management control units 0.0.2... Ste 
MCU-2201F modem control unit <i... o.cccccscsiscescsseeectcscsvsvseaees 

MCU-2202F data terminal set control ... 
MD-90 central air data computer ........... ee 
MD-1035B/A UHP dual modém 056553. cscuvcsiscstvecesei ccc 


MD-1093/ASC 30 command post modem/processor ............. 70 
MD-1269A multipurpose MOdeM .is...cecececcesteteeceseneneececeeeneee 50 
MDF-124F direction-finder .......... a Oot 
MD NMA700 mouem ee ve 322 
MDS 610 tactical standoff air reconnaissance system .......... 178 
ME 4110 airborne instrumentation recorder ............... .. 349 
ME 4115 airborne recorder reproducer ..........ccccc0c000 .. 349 
MED 2060 Series monochrome head-down displays ........... 541 
Mega data transfer cartridge with processor ............... e059 
Memory loader verifier ..............6. See 320 
MERLIN night vision goggles oo... eeeeccteeeesseeeeeres was 207 
MFDS55/MFD66 liquid crystal multifunction displays ......... 532 
MFD-68S multifunction display ......0.00.cccee eee ss DOD 
MED 5000 cockpit management system ....... 494 
MHDD 3.3 monochrome head-down display 328 
MIAMI ice detection system 2.0.0.0... cee “513 
Miass EW Sune oes 
Micro-aircraft integrated data system . re 383 
Micro air data computer .............cee .. 338 
Micro Line nav/com family ... = 562 
Micto-SPPES ... 348 
Microtrac II engine vibration monitor ...........0...... .. 504 
Microwave aircraft digital guidance equipment ... -4l7 
Microwave radiometer .......... 2 118 
MIDA airborne data tetminal 20 
Migrator avionics Suite oo... cece eee -- 467 
MILDS HI missile launch detection system ...... = 238 
Miligraphic display system for the P-3 AEW ... .. 81 
Military air data computers ........0ccceeeee 538 
Millimetric target acquisition system .. —d2l 
Millimettic wave radar 139 


MIL-STD-1553 EMUX system for the B-1B ......... ce 335 
MIL-STD- 1553 terminals 00. . 
Miniature air data computer 


Miniature LCD controller for the RAF Shorts Tucano ......... 543 
Miniature receive terinitial = 63 
Miniature standard central air data computer .... .. 326 
Miniature Synthetic Aperture Radar (MSAR) .. 1] 


Mini-chafi cutter. 
Mini-flight data acquisition UNit oo... eters eee teen tees 
Ministab stability augmentation system . 
MIR-2 ESM system «0. . 
Mitage tly by wire systeilis 
Miriade radar warning SYStEM «2.0... eee ceeseeecetsreereeeee eee 
Mission computer 
Mission computer and display system for the C-17 
Mission computer/weapon computer for the F-4F ...... . 
Mission dats ioader 


At least 10 good reasons for choosing 


L—M/ALPHABETICAL INDEX 643 


Mission: data transfer SyStQiino.5::tesiscsvevseasavisevscuntash dosaavicaoheas 325 
MKD-400 thermal imager .................. . 187 
MKD-600 reconnaissance payload .... 187 
ML3500 radar transponder .........0...:.cccccessereseeeees . 128 
MLS-20A microwave landing system receiver ... 421 
MLS-21 microwave landing system receiver ...... . 422 
MLZ-850 microwave landing system receiver ... 439 
MLZ-900 microwave landing system receiver ... 439 


MM/APO-106 tadar os. fococcssecscs.cleccccctchcccincs 316 


MM/APS-705 radar .... 116 
MM/APS-707 radar .... 117 
MM/APS-784 radar c.cccccsasccssenssveccesecnsosesnes wes 114 
MME-64 miniature multiplexing encoder .............. wees 329 
MMSC-800 micro-miniature signal conditioner ................... 330 
MMSC-800-RPM/E remote pressure multiplexer/encoder ... 330 
IMEM/UP R719 trans pOnden 2 isis ciecsesechacesersvbicens ac concscnee wisoun 117 
Mobile reporting unit «00.0.0... . 457 
Mode S transponder (Honeywell) . 143 
Modular airborne processor ........ . 341 


Modular AViONiC COMIPULETS «<5 ..<cisssssscanesoresvacccacoverssasnorsunesane 318 
Modular data acquisition system .... 


Modular dispenser ..........-.::2:0000+ . 309 
Modular PLU oo os S19] 
Modular KS-153 camera system ..........-ciccccccesoesccconeverseecase 181 
Modular lightweight FLIR system .........ccccccsscessesssserescsseeeee 185 
Modular multirole computer .......... 319 


Modular thermal imaging system ................. - 187 


Modularised infra-red transmitting system «0.0... 299 
Modulated infra-red jammer SySt€M .........c.cccccecserseeseneeeeseee 225 
Monochrome multifunction display ............. S11, 5712 
Monocular head-up display for helicopters ............:ccccce 602 


IWIONODOlE LONGUE SYStEM oo. iecn iveneckcconcendastseieceacdesines 
Moving map display for the F-1S: oooc.c cise ccssececceessesancsee 
MPRD high-resolution colour displays . 
MRP Modular Reconnaissance POD .... ae 
NISUS EW syslenl 8 
MST 67A Mode S transponder 2.2.0.2 csccc cc cesescsetsosoeccscancooes 
MSTAR target acquisition system ..... 
MSWS multisensor warning system 
Multi-application control computer 
Mulntunctonal display 5050.00 
Multifunction colour display 
Multifunction control unit .... 
Multitunction display 3.6. cc 
Multifunction display for the F-16 .........ccc eee 
Multifunction information distribution system ... : 
Multifunction/multiband antenna subsystem. ...... ee 
Multimission management System ........c.csccsesssesesserereseeeeees 

Multimission optronic stabilised payload o.......ccceseceeeeees 

Multimode radar for the F-5E 
Multimode radar system .............0... 
Multiple emitter targeting receiver .............ceccscceeseecsseeeeees 
Multiport NDB-2 navigation data bank 2.0.0.0... cece 
Multipurpose colour display for the F-15 ........... 
Multipurpose colour display for the F/A-18E/F .. 
Multipurpose stroke display .......0....:.ccccseeseeeeeees 
Multirole electronically scanning aircraft system 


ann Avionics 
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Multisensor stabilised integrated SysteM ..........ccce eee recess 185 
MultSensor turret (MST) 2... 197 
MX4200 GPS teceiver 449 
MX8000 Series military GPS receivers .....ececcceeecseseenees 449 
MX-11641/ARC low-noise amplifier/diplexer .. wee 44 
MX 42000 UHE Satcom datalink 0.00.00. ceceeecesteeeee eens 60 
N 
NU/N2 Spool speed limiter ee 488 
N-250 flight management system 0... 481 
Nadir Mk 1 Doppler navigation system ......0.cc. eee 393 
Nadir Mk 2 nayigation/mission management system ........... 393 
Nadir Mk 10 navigation and mission management system ... 393 
NanOMmIn FECEIVEE (52. eect 278 
NAS-21 astro/inertial navigation SYSt€M oo... cece teres 451 
NAT-5 tactical navigation system ........... .. 407 
Nav 1000MS5 GPS receiver .... . 449 
Nav 2000 family .......0.......05 395 
Nav 2029 VOR/Loc system ....... 3 395 


Navaids flight inspection system 
Navigation attack system .... 
Navision 50 moving map 0c 

Navision 1000 navigation management system .... 
Navision 2000 navigation management system .... 
Navstar GPS navigation systems ... 
Navstar GPS receiver system ........... 


NC 12 airborne Tacan interrogator 2..........0ccceneeeeeseeeeeeeeees 394 
NDB-2 navigation data bank ............ . 436 
Nemesis IR countermeasures unit 240 
NEOAV Model 500 electronic flight instrument system ...... 580 
Netherlands 

COMMURICANONS 21 


data recording .... 


New-sencration (bP syste: 111 
Next-generation Litton flight inspection system 
Nightbird night vision goggles ............. 
Nightsight integrated avionics system .. 
WNiehtwatch 3 


Night surveillance payload .. co 188 
Night Valon 0, .. 605 
Night Targeting System |... 207 


Night vision goggles/head-up display system 


Night vision systems for helicopters .............. .. 180 
Nit airbomeradar i a 100 
NITE Hawk tarceting FLIR 2. 208 
NEPECOP night vision gossles 0 193 


NKC-135A electronic warfare training aircraft . = 216 
NOTA fire control radar ke 
Norway 

electronic wartate: 253 

Havigation and nav/attack .. 406 
NRAI-7A/SC10 IFF Mk XII diversity transponder ..... .. 104 
NRAI-9A/SC15 IFF Mk XII diversity transponder . .. LO4 
NRAI-10A/SB20 Mk XII IFF interrogator ...0.0.. cc ee 104 


NRAI-11/SB13 MK XII interrogator-decoder ... 


NS 801/NS 800 RNav systems ............:.004. . 451 
NS9000 STAR NAV navigation system ..... . 451 
NSD Series horizontal situation indicators . .. 998 
NUS GSplay oe 537 
oO 
Ocean Master radar. a, 111 
Odd Rods IEE oS 
OEBV 301 magnetic tape recorder 0. oe ee 352 
Offensive avionics system for the B-1B . -139 
OG-187/ART-54 VLE/LF transmitter ..... . 63 


OG-188/ARC-96A VLF/LF transmitter ........00..c25. 1. O3 
OK-374/ASC communication system control group ... 
Omnidirectional air data system .......-.:cccceeteeeceeeeeees 
OnBoard Electronic Warfare Simulator (OBEWS) ..... < 
Onboard image transmission SYSt€M .......cccccccssessecseeseseeesesseenee 6 
Onboard maintenance system ............ 
Onboard maintenance terminal .. 


Operational data interface 10 
Operator workstation embedded disk ................. 375 
OPST | digital optical tail rotor control system . .. 470 
Optical head tracking system ee 529 
Optical quick access recorder 368 
OptoRec QI and Q2 quick access recorders 2.0.0... cceccceeeeees 354 
Optronic tracking and identification system «10... 191 
ORG 32 radar systems 106 
Orlan aircraft transmittier/recciver 2. 4 
OTA Series cockpit cameras ......... 357 
OTA 204 video camera .......... << 302 
OVA 1320 CUD cameia 352 
Over the horizon target designation system ... .. 394 
Owl ELINT and BSM system 0, 247 


OX-72/APX-109(V) combined interrogator/transponder ..... 153 


P 
P0705 HELL laser raneefinder. 189 
P0708 PULSE airborne steerable laser rangefinder . 189 
PASOSS power amplifier 0.000 Bk 
PA3520 aircraft integrated monitoring system ..... .. 364 
PA3584 solid-state acquisition and recorder unit ................. 364 
PA3700 integrated health and usage monitoring system ...... 364 
PA3800 flight data aquisition UNItS 0.0... eee eeeeeeteseeeeteeees 365 
PA5000 Series radar altimeters ........ 120 
PA5200 Series radar altimeters ..... ag? 
PA5495 radar altimeter 0.0.0.0... 2 i27 
PA6150 airborne IFF/SSR transponder ... 12] 
PA7010 expendable system programmer .. 261 
PA7030 laser warning equipment ........... 263 
PA90525M GPS receiver .............. 413 
PA9360 GPS modules ............ . 413 
PAC-230 HF antenna coupler vee AT 
PAJ 95 detector/iammer 0 231 


PAMIR Passive Airborne Modular Infra-Red systems ......... 182 
PAR 100 power analyser and recorder 0.0.0.0... cece 495 
Para-visual display. ......0..0.. scteecstect eres 587 
Passenger address/cabin interphone syst€M «00.0.6... ees 36 
Passive identification and targeting system .... 247 
Pathfinder navigation/attack SySteM .......cccececsesseseceeesenreeese 211 
Pave Pace integrated avionics architecture .... . 344 
PAWS IR missile warner 0... .. 241 


PC 6033 general purpose digital cassette recorder ... 


PCA-800 portable programmable computer ................-. 5330 
PCU-800 series signal conditioner and PCM encoder .......... 330 
PE 6010 and PE 6011 digital flight data accident 

POCOMUCES Ca 349 
Pegasus high-capacity digital cassette data recorder <. 369 
Performance management SySt€M .........ccce eee ... 904 
Peripheral vision display ......0....cccescescecee .. 926 
PFIS-II portable flight inspection system ... 452 
PG1152ACO3 air data module .........0.... 337 


PG1152AC04 air data module .. 
Phalcon AEW radar ............ re 
Phathom fire control radar a, 99 
Phimat chatf dispenser «232 
Pilot Aid and Close-In Surveillance FLIR . 


PILOT infra-red integrated pod ..... =. 189 
Pilot's Associate ......., 339 
Pilot’s performance system .........ccceeee -. 909 
PIRATE infra-red search and track system = 183 
PL 7 Bre conurol radar 96 
PLU 2000 program loader ......... a. 368 
PME FYcuch military Processor Co ce 315 


Poland 

date recording 2 

flight management and control .. oS 
POMS 93 
Portable flight inspection system 
Power management unit oo... 
Precision lightweight GPS receiver .. 
Pressure transducer module .............. 
Primary air data computers 


Primary flight computer system for the Boeing 777 ... All 
Prious radios aS 
Primus 450 weather radar .. 144 
Primus 500 ColoRadar ....... .. 144 
Primus 650 weather radar 144 
Primus 700/701 Series surface mapping, beacon and colour 
weather tadat a a 144 
Primus 708A radar ... .. 144 
Primus 800 radar .. 144 


Primus 870 turbulence detection weather radar 


Primus 1000 integrated avionics system ........... .. 3/0 
Primus 2000 advanced avionics SYSt€M ........cceeesesceseeeeseesee 570. 
Processor interface controller and communication module 

FOr WE F202 os cc ee, 344 
ProCom 2 aircraft intercom 2. ee 68 


ProCom 4 aircraft intercom <0. 68 
Programmable aircraft warnings panel ... .. 361 
Pro Line navicom family co = 562 


Pro Line II digital nav/com family ...... 
Pro Line 4 integrated avionics system . 
Propeller synchrophaser ............ - 
Prophet radar warning receiver ...........:ccce ee 2 206 
Proteus/URC-200 VHF and UHF transceiver .......cceeeeeeee 61 
Prowler EA-6B electronic warfare aircraft ....... 2297 


PRS2020 ehoine monitoring system 20. 365 
PRS3500A data/voice accident recorder . ... 366 
PS-1 multifunction control panel ........ee eee 2930 
PS-05/A multimode radar for the JAS 39 Gripen ........... 118 


PS-37/A radar 
PS-46/A radar 
PS-834 lightweight power supply .... - 
PS-855 emergency power SUPPLY ccc. 2s ccc eeecetee cert eteeee ee 
PS-890 Erieye AEW radar ..........cccecceeeee 

PS 6024 cassette memory system .......0.... eee 


PSC100/101/102 solid-state propeller synchrophasers = 
PSC103 digital propeller synchrophaser ............-ccescccccereseeee 509 
PI-730 airborne Tacan and DME/P ooo... cece eceeeeeeeeoeee 406 


PT-1000 Mk XII IFF transponder .... 
PT-1500A radar altimeter ............. 


PTA-45B airborne data printer ...0.....eccecceceeceecseceseeeseereeeneee 372 
PTR283 Mk I/PVS1280 Mk II interrogators «0.0... cece eee 127 
PTR446A transponder «0.0.0... eects m 
PTR 1721 V/UHF radio 

PIR 1741 VHE/AM iradio 24 
PIR 1/51 URB/AM radio 2. 25 
Puff Ball radar 0... 


Pulse radar altimeters .. S 
PV 1584 data recorder 
PV 1591 flight data entry panel 
PV 1820C structural usage monitoring system .. - 
PV 1954 flight data acquisition unit «2.0.00... oe 
PVS1712 radar altimeter ow. 
PVS2000 missile approach warner -.......ccc.ccccesesseseeseseeteeeeee 
Pylon mMterace UNI 


Quantum nav/com avionics family 0.00... eee eee 551 
Quick aceess recorder. 357, 369 


R 


Model R mobile mass storage SySteM ........cccccccccescecseseseereeee 374 
R40 Loran 

R-50 Loran C ..... 
R-50i Loran C .... 
K-60 Loran Ce 
R605 sonobuoy receiving set .... 
R612 on-top position indicator .. 
RGO13 sonobuoy receiver 
R624 sonobuoy receiver system 
R-SOO radio set, 
R-1651/ARA on-top position indicator 


ROAD VER/Ube receiver. 


RA800 integrated digital audio control system 1.0.0... 29 
Racal avionics management system ................. we 482 
Radar Uispiay ec . 538 
Radar for the FSX .... Al] 


Radar homing and warning receiver ... 
Radiation pyrometer 200. 
Radio magnetic indicators .. 
Rafale mission computer .... 
RAI 4 remote attitude indicator .... 
RALM-O1 laser warning receiver oe 
RAM-700A radio altimeter .......... 169 
RAM [7014 radio altimeter 109 
Rangefinder target designator laser ........ 
Raphael SLAR 2000 surveillance radar . 


RAPPORT ILBECM system 000.000 291 
RAPPORT Il ECM system AN/ALQ-178 ... os. 288 
RAS-1B ELINT and ESM system ................ oe 247 
RAS-2A ELINT and ESM system ............ we 247 
Rattler power management radar jammer ..... «246 


Raven EF-111A electronic warfare aircraft .. 


RBE2 airbortie radar 101 
RC-135 Rivet Jomt 278 
RCC-200-SPM airborne command control receiver 37 
RCC-210 Series command control receivers .......... 237 
RCC-500 command control receiver ............. < 

RD-350J horizontal situation indicator .. 566 
RD-450 horizontal situation indicator .... .. 570 
RD-550 horizontal situation indicator .... . 570 


RD-650 horizontal situation indicator .............. - 571 
RD-700 Series horizontal situation indicators . 


RD-800 horizontal situation indicator |... 3 


RDF-500 radar direction-finder .......... ce 248 
RDI (Radar Doppler 4 Impulsions) .... 


RDM (Radar Doppler Multifunction) .... oe 107 
RDN 85-B Doppler velocity sensor ....... a 101 
RDN 2000 Doppler velocity sensor ... . 101 
RDR 4 radar oo Fe ee) 


RDR-150 weather/multifunction radar ...... a 134 


RDR-1400 weather/multifunction radar ........ 134 


RDR-1400C colour weather and SAR radar .... 


RDR-1500B multimode surveillance radar ... Ai 
RDS-81 weather radar 2.000000. . 136 
RDS-82 radar 2... ese A137 
RDS-84 Series 3 radar ....... 137 


RDS-86 Series 3 quadra radar .. 
RDY multifunction radar ........00.0.... 
Reconnaissance data annotation set ... 
Reconnaissance pods ......:c.cs.cccceee 
Recovery guidance system .... 
Remote data concentrators .... 
Remote frequency display ..... i 
Remote terminal = 339 
Removable auxiliary memory set ....... 81 
REWTS Turbo Crow training system 
RGCD Series colour displays ..........-.....+ 


RGD Series ruggedised colour displays . 826 
RGS Series weapon aiming systems ............. 597 
RHQ-5(V) Sea Petrel ESM/ELINT systems .......:ccccceccceseeees 251 
RIA- SSA ILS teceiver oo 419 
Rivet Jot 

RL8 heading repeater - 

RM 1627 full authority digital engine control unit 0.0.0.0... 462 
RM 1901 full authority digital engine control unit ............... 462 
RM 3300 series RMI converters ... 396 
RMB 2000 advanced MIL-SPEC memory board ... we 32k 
RMI 3337 radio magnetic indicator .......-cccccecceeseeeseeeeeeeeees : 


RMK TOP aerial survey Camera ........ cscs ee 
RMS 555 radio management system ..........:s10-- ae 
RMS 3000 reconnaissance management system ..... — 
RMS 4000 reconnaissance management system .............0.6. 
RMS 5000 reconnaissance management system ......... ee 
RN-262B (AN/ARN-127) VOR/ILS system .......... Se 
RN 1763 and 1764 full authority engine control units .......... 
RN 1993 full authority digital engine control unit ................ 462 
RN 2151/RN 2185 hardened full authority digital engine 
control units 
RN 2288 full authority digital engine control unit ............... 
RNav 2 navigation management SYStCM ......ccecececerseeesereeeee 
RNS 252 navigation system 416 
RNS-325 weather/navigation radar system ‘ 
RNS 5000 area navigation system ............ 
Rodale 200 self-defence pod 0. oe 
Romeo I millimetre-wave radar 0.0... cccccseceeseceesees reeset : 
Rotorcraft pilot's associate 342 
Rover RD-220 MIL-SPEC terminal and RD-220PC MIL- 
SPEC computer 321 


Rover RD-286 MIL-SPEC computer .........ceceeeees - oo 822 


RP-21 Sapfir fire control radar ........... 
RP-22 Sapfir 21 fire control radar ~ 
RI-30 VHEPM radio 2 


RT-1379A/ASW transmitter/receiver/processor .........ceeeee 45 . 


Ri-/200 VHE/EM radio 2 


RT-9600F VHE/FM radio ..... 4 
RTA-44A VHP transceiver oo oo 32. 
RTU-4200/RTU-4220 radio tuning UMits ....... ccs 503 
Rubis navigation pod 0 . 


Rudder control unit 0.0... 
Ruggedised optical disk system 
RV-4/213/A VHF/EM transceiver 
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VSD-100 airborne subcarrier discriminator .............. 
VT 1153/1160/1840 Adour engine control amplifiers .. 
VU2010 airborne display 
VUC 201A VHF/UHF system 


Ww 


Warning and caution annunciator display 
Warning and maintenance system for the A330 and A340 e 
Warnins SYSICN ea 
WDNS-391 weapon delivery systens | S 
Weapon control system for the Harrier ... 
Weapon control system for the Jaguar .... 
Weapons interface computer ............:0.06 
Weapons interface unit for the Tornado .. 
Weather display adaptor .......... cece 
Weight and balance system .... 
Wet Eye tadar 
Wideband secure voice and data equipment 
Wide Eye helmet integrated display ............ : 
Windshear alert and guidance SySteM ...........ccccceseeseeseresetees 
Windshear systems 5 
Windshear warning system .....000 
Windshield temperature controller .............00 
Wireless communications and control system ... 
WR-521-10 wideband instrumentation recorder .... 


WRR-802 airborne videotape recorder ............00- 
WRR-812 airborne videotape recorder ... 
WXR-350 weather radar .......seeeeceeeeeee 
WXR-700C/W XR-700X radar .. 42 
WXR-JOOXW tadar 142 
x 
XK 401 HE/SSB radio 
XK 516D HF airborne voice/data radio ... : 
XT 3000 VHF/UHF radio oo. eS 
AL 3011 UHPradio 
¥ 
Yaw damper 0, a 
Yaw damper controller for the T-45A : 
Yaw damper system for the T-4 oo... eee 
Yellow Veil jamming pod AN/ALQ-167(V) oo. 309. 
Z 
Zasion fire control radar 98 
Zeus BUM system 205 
ZG 2 and ZG 3 homing systems .... . 396 
ZG 360 homing system ............. . 396 
Zhuk multifunction radar ... 8 
ZS- 1910 ECM system . 294 


ZVG 2002 VHF broadband homing adaptor ........ ee 307 


647 


Manufacturers Index 


The prefixes ‘Mark’, 


II Morrow Inc 

PAIN MP MOING CAPS. Coss cont edsctabn ars ass yn spuustaissevareuiicisser ck 417 
Apollo 920 hand-held GPS receiver ............:ceeceees “ 
Apollo 2001 GPS navigation management system .. 


PAPOUOLOFAD CT PECEIV ETS oo cecsic se cccrscs ce centeevirseoes : : 418 
Apollo Precedus portable GPS receiver ..........cccccceceseseeeeeneees 418 
ADS Europe Consortium 

Automatic dependent surveillance .........ccccccesccceeeseseeseeesesees 399 
ADS Ltd 

Peron atical CAPS A Fo. pois socsatsccacrccancidvieseysswievieccusecnccs 409 


Advanced Technology & Engineering Co 

POBER TEANSIOR SYStOI 6 o5:s8cis soc ccvasescctnee scree t her enacececectpscneee 
Mission computer ................ = 
LOPES MARAREMENE SYSLCIN ...-- je cskeesscccceoeee cere oes sce 614 


AEL Industries Inc 

AN/APR-44(V) radar warning receiver ........ccceccceeseeeseeseeeees 
PINIAV ST ANVIS/BUD oe a 
FN RLS 0) BASS aero pee ee er, 
CrossJam 2000 training and testing jammers . oy 
Threat emitter simulator system .............:00 S 
ULQ-23 FutureJam countermeasures ...0...2....c.cccccsccesscessesesees 


Aerosonic Corporation 
ZAMAN 5 WA WISUMNCNS: <i e 548 


Aerospace Avionics 
AH-64 caution and warning SysteM ..........:ccccccescesseeseseseseoees 548 
Caution and warning advisory panel and cockpit lighting 
RONUOHOR fo ek ioe cris Ge 
Cockpit control panel (C-130J) 


CV-Helo fuel management panel ........5...ccceseeeecsesesesceteees 549 
AeroSpace Technologies of Australia Pty Ltd 

Marine surveulance SYSteNn oo. coke cosas ie cscssseentecoererene 75 
Aerospatiale 

Warning and maintenance system for A330 and A340 ......... 468 
Agusta Sistemi 

Avionic computer family for the Eurofighter 2000 ............... 318 
AIL Systems Inc 

AN/ALO-99 ECM system 269 
AN/ALQ-130 communications jamming system ..........2...... 270 


AN/ALQ-161 ECM system for the B-1B oo... eects 270 
AN/APS-144 airborne surveillance radar ........eceeeeceeeeeeees 132 
Alcatel SEL 

DME/P 400 dual-mode interrogator .....0.....eceececeteeeeeeeeeseeeees 395 
Earonay GPS System <cccee . 400 
GlObOs NRP-6-GPS receiver ca 395 
Helicopter laser warning equipment 20.00.0000... 237 
Timearc 6 navigation management SysteM ...........ceeeeeseeeee 401 
Alenia SpA 

Crash/maintenance recorder for the Tornado .............eceeee 355 
Head-uy display fOr AMX iinet es 596 
MARA general purpose Computers ...........ccsecceceseeeeeeseseseeens 322 
SEIS 2G EST UD Seas Serene renner qc erstames Pety (ens 114 
eA 9 BONE IOG occ: cs avs sien sascar dik iccsecvasevavenseeccasososcess 248 
SULJALO-234 self-defence pod 5. .iciciscicocesccccsccseeceveseseeeceee 248 
Stores management system for the AMX uu... 614 
Utilities control system for Eurofighter 2000 ...0......c cee 473 
Alkan 

5000 Series chaff/infra-red countermeasure dispensers ........ 230 


ELIPS helicopter self-protection system 
SPIRIT electronic warfare SYStemM ........-.-sers.-sceocseecescassvonstenee 


Alliant Techsystems 

PIN NAENO 4 FOV) EM DOG oo ti cesses ouevatstasiacsee 271 
AlliedSignal Aerospace Canada 

Electro-thermal ice protection SYSteMS .......ccceseccsereneteeees 461 
Porepnieral VASION GISPLAY! 2 ea ciecaens spose eeeeeioks 526 
AlliedSignal Air Transport Avionics 

XK 516D HF airborne voice/data radio ......eeeeeseeseeeeeseeseeeene 15 
AlliedSignal Commercial Avionics Systems 

PRN LAGIO ALLLINICLOL 5522. <csccxenscsesisirascarseascigasusseoraveooeivie 132 
PEOPA EDT LOC Y) LAGAL oc ack cess icc eucenestine eases ess 132 


AN/APN-234 multimode radar ..........0cc.ccccecsesssseccenceceesescees 132 


PANE OAL 9S LANA 5 ec coscah cpasp iin ordsdevesaks claasusveessoecus cons seaeine 133 
DUAL S-135(1 8 R=SS) LAGAL ciccssescacstssostaonsansssevivavskieseseoonste 133 
Poe eE IA DIE TOCOLV EL torent vasa cccoucsssvitenabt econ cacaesvcics vpsuseiness 418 
DMA-37A DME interrogator 2..1....cscccssedecooesoncsosnisnossenssespsvee 419 


MSSARESIR SV BUOTIN 52 vcs ce ceaspuse cascv ac ebes ons caan ose ahorgnevonsoeeeye wee 
E-TCAS traffic alert and collision avoidance system ........... 
Ground proximity warning System .........2.::::0csceeeeeeeees 
PTA-45B airborne data printer ....... 
LSS HE 9a ga ae ne 


RDR-1400 weather/multifunction radar ....... 
RDR-1500B multimode surveillance radar ............6000+ 
ETASAS A TICS TECRIVER Secs tvcesancceczencdenstsxehpuasacancvscoacvtaivns 
RN-262B (AN/ARN-127) VOR/ILS system 
RTA-44A VHF transceiver ........:c:ccceseeere 
RVA-36A VOR/Mmarker TOCCIVEL ’....scsccceenccsontseoseedevcvscpersonenas 419 
Satcom conformal antenna SubSYSteM ........:c:ccccseeseeseeeseeeres 15 
Solid-state flight data recorder ..........c.escsscesseseeeeeseesees 
TCAS II traffic alert and collision avoidance system 


AlliedSignal Controls & Accessories 
Air-data computer for the An LO oc cco ss sccscscecconenscesosase 
Digital air data computer for the AV-8B .. a 
Digital air data computer for the B-1B .........ececeeeeeeeeeeeeeees 
Digital air data computer for the JA 37 .......c.seseseeseeesteeeseees 
Digital electronic control for the GE38/CFE738 engine 

ROTO Secs sy ese aoe cee voces scccraseees ssi cnes 489 
Digital engine control for the TFE109 turbofan engine ........ 489 
Electronic control unit for the Garrett GTC 36-200 

BUXIEAY DOWER UNE er ieee: 
Engine monitor multiplex unit for the RB211-524 «0.0.0.0... 
Eneine pertarmance indicators <6. we 
Engine performance reserve controller for the TFE731 

Ushi Re 
Engine power trim system . as 
Bagine synchronise 0 


Fuel handling unit for the CF6-80C2 FADEC engine .......... 489 
Full authority digital engine control for the Garrett TFE731 
CROING 2 a is 490 


Full authority engine control for the Garrett ATF-3 engine .. 490 
Full authority engine control for the Garrett GTCP 36-50, 

-55 and -100 auxiliary power UMits ...........eeeeeeeeseeeeseeeee 490 
Full authority engine control for the Garrett GTCP 36-150 

auxiliary power Unit cn 490 
Full authority engine control for the Garrett GTCP 660-4 

auxiliary power URE ee 490 
Full authority engine control for the Garrett TPE331 

CNS i ee 491 
Integrated engine computer for the TPE331-14 power 

PIONE ee ee eres 
Miniature air data computer 
Propeller SynChropHaser o.oo sooo testes 
Standard central air data computers «0.0... : 
Supplemental control unit for the PW4000 engine . ee 
Toe airspeed computer 328 


AlliedSignal Flight Systems 
Armament control and delivery system ...........cccccceseeeeereeees 618 
Digital fully fly-by-wire system for the F-16C/D ................. 491 
Digtial map reader 

Moving map display for the F-15 «0.0... 
V-22 Osprey advanced colour display system 


AlliedSignal General Aviation Avionics 

Series III integrated digital avionics system ..........ccccceeseree 550 
ADF-2070 automatic direction-finder ........... - 419 
AN/APX-100(V) transponder ............. -. 138 
AN/ARC. 1900 HE radio ee 33 
ARINC 700 Series digital integrated avionics .. 
CAS 66 TCAS I collision avoidance system .... 
DFS-43 direction-finder system ....... 


DMS-44 distance measuring system .......... ..- 420 
EFS 10 electronic flight instrument system ................. «1. 990 
EFS 40/EFS 50 electronic flight instrument systems ............ 550 
EHI 40 electronic horizontal situation indicator ...........0.000.. 550. 


FCS-60 Series 3 digital flight control system 
FCS-870 automatic flight control system .......... Me 
Gold Crown nav/com avionics family ...........cccccceeeeeteeneeees 
Horizontal situation midicator ico. eye eee ee 
KAP 100 Silver Crown autopilot 
KAP 150 Silver Crown autopilot By 
KAP 150H helicopter digital flight control system ............... 492 
KFC 150 Silver Crown autopilot/flight director system ....... 492 
KFC 200 Silver Crown autopilot/flight director system ....... 492 
KFC 250 Gold Crown autopilot/flight director .........0.00000+. 492 
KPC 275 flight control system ......0...020..... ... 492 
KFC 325 digital flight control system . : 

KFC 400 digital flight control system . 


BE -OOU ME tadio. a a 33 
KHE-OUO HE fadio acs 33 
KEE-QOOHE radio 2 ees 33 
KLN 35A GPS/KLX 135A GPS/COMM systems .. ... 420 
KLN 88 Loran navigation SYSteM ........:ceccsscceeceerenrenesesensenees 420 
KLN 90B GPS navigation system .... .. 420 
KMA 24/24H audio control systems .........cscsecseseseseneneteeeeres 34 
KIN 62/63/64 digital DMES 5 ics eiscccieeseeenteen 420 
KNR 665 Gold Crown integrated area navigation system .... 421 
KNS 80 Silver Crown integrated navigation system ............ 421 


KNS 81 Silver Crown integrated navigation system ... 
KNS 660 flight management system ...........cscesees 


KR S6 digiigL ADE akc eee 

IR 87 ADE System icc c5.cceccncececcceasetssstbess ececeseveuesislessspsscess 421 
KRA 10A radar altimeter .... wn t36 
KRA 405 radar altimeter ..... an 436 
KOR 9OS VEE transceiver ooo scte ioe vcs raves entice: 34 
RR. 909 UE transceiver so. es ai eneessscrececccenenssevasatnae 34 
KTU709 Tacan aoc oe: . 421 
BX 125 Mav /COM SVSLEMY ciciccceceoseic So ccacccavvtten coer 421 
KXP 756 Gold Crown III solid-state transponder .... 22196 
KY 96A/97A VHF communications transceivers .... . 34 
KY 196A/197A VHF transceivers ...........cccsce ead 
MLS-20A microwave landing system receiver .. 421 
MLS-21 microwave landing system receiver ..... . 422 
MST 67A Mode S transponder ...........:00008 .. 136 
Quantum nav/com avionics family .........:ccccceesceseseeseseeeesenens 551 
RDR-1400C colour weather and SAR radar 00.0... 136 
RDS-81 weather radar .. UR eM Rar OR aE 136 
BRN S55 2 PAGAL cot res ors citeer ec aniceeioneee stanton ees vepbe sev cnesenee, 137 
RDS-84 Series S PAG ar Fy possi a sovisscvccharsnassenonseareneisecerenenenan 137 
RDS-84VP weather radar ....... 137 
RDS-86 Series 3 quadra radar .......... Fn a 
RMS 555 radio management system .... Ree) 
Silver Crown nav/com avionics family Ei Dod 
TPR-2060 TransnOnder ov otsscassvessubutvsvsehysnsaninisaydaucaevnsWovesanaann 137 
TRS-42 ATC transponder System ..........:.csseccsseseesecneneneneeeeess 137 
VCS 40 VHF communication system .. ipa) 
Vertical sitation:sndicator s)c.c.ccisctsetie ches asstvcneccvadsossxesnescacsocne 552 


‘Model’, ‘Series’, ‘System’ and ‘Type’ have been ignored in placing items in this index 


VNS-41 VHF navigation System .......cccccsesesecsenesescseeeeeeereeees 422 


AlliedSignal Ocean Systems 

AN/AQS-13 sonar for REUCOPLEES iia -c-ncsccnuvascensonsssedessosansevecesad 
AN/AQS-18 sonar for helicopters ......... a 
AN/AQS-18(V) dipping sonar system .. ek 
AQS-18A dipping sonar System) ......c.:sccetecsssssscscecscecesnsnsssosnsees 


Ametek Aerospace Products Inc 

Airbomie computer for the B-1B 2.<o.se.ccccscc.ccsonscescccsceccestcanecs 328 
Airborne vibration monitoring System ........:cccscseseeeeseeereseens 493 
Conductive fuel gauging systems ...... EE REDD ND OE 494 
Data ACHUISION UNE oS 1s cies cas veivas ers crui due oan 328 
Engine analyser and synchrophase unit .............:0000ccsesseeeeees 373 


PiiSite andlVser UNIE ace ee ea 372 
Bugile data COnVEMEN Jas oc cuca a wen nen eee 328 
Engine monitoring system computer .. a ee 
PUG COUSIN E SYSIOMS: Sto saateciiss ge saaacm osueiea eee i 494 


Liquid level measurement system .. 
LM Series compact indicators ..... 
Mass fuel flow indicating system 


Sentinel data acquisition UNit <......csscscsisissecescencasscccsssorsvsveenee 373 
Sentinel instrument SVStewi oc. sssececesssessasevstecsspsasccccesvane 552 
Standby enone iNGiCatOr 5 ss scescececcasecdcsccssascashsccceatecteeesee apy? 
Ampex Systems Corporation 

DCRsi digital cassette recording system ..........:.cccceeceseeeseeeee 373 
DCRsi 107/107R digital cartridge recording system ............ 373 
DCRsi 204 digital cartridge recording system ..........0..:00 373 
Analysis Management & Systems (Pty) Ltd 

AM3000 harsh environemnt Computer .......:.ccecccseeeeseteeseeeees 323 
Health and usage monitoring SysteMs .........cceseeceesesseeseeeeees 358 


Andrea Radio Corporation 
AGO1-16 VOICE Warming SYStCMA 26sec. cceccccececesecceesennseeonsee 35 
MACUVE NOISE CANCE ALON SY SUOMI 365 soe esc scccapesscccosencccsascesy 35 


Andrew Scicom Inc 
AN/ALR-75(V) surveillance reC€iver ..........cc0ccccccescsecesseeeeees 271 


Arc Industries Inc 
DC-1590 Series magnetic digital compass .......... 
DC-2200TM Series magnetic digital compass 


ARGOSystems Inc 

AN/ALQ-133 ELINT system ... Gee Zak 
AN/ALR-5S2 ECM system ........ ge Ded 
AN/AYR-1 ESM system ....... eee 
AR -700.BS M/DE systein oo anes 271 
AR-7 30 ESM/DE SYSIED) oi oes este 272 
AR-7000 airborne SIGINT system .........:ccsceccsssesseseeeeseeseeees 272 


Arnav Systems Inc 

SYVSIEM 6 AVIONICS SYSECIN ois oc cnsccscecccoecccenscersersvan-neesatecces 
FMS 5000 flight management system .... 
FMS 7000 flight management system ........... eS 
GPS-506 global positioning system receiver ........cceeeeeeeeee 
MED 5000 cockpit management system ...........20:eeeeeeee 
Navision 50 moving map .........cececeeeesseseteeeeeeee e 
Navision 1000 navigation management system ... 

Navision 2000 navigation management system 
B40 boran Cho ee re cece tices 
R-50 Loran C .... ae 
R-50i Loran C ... 
R-00 Loran Ci... ceca seek 
SEAR S000 panel mount GPS occ cissccceceraeatsscksceesoenrsvosninnes 


Array Systems Computing Inc 
HISAR ssynthelic aperture Tad ar .o.2:-.scsccecaqceastssbsarnsnccesvsucauaarens 93 


Astronautics Corporation of America 
Model i314 beadsip display 0.5 cess os eeu cecass cece 605 


ACA attitude director indicators ..... 393 
ACA horizontal situation indicators DoS 
AifbOme COlOUL GISPIAVS jae. seasnesens sucavincnsr coer .. 354 
Area navigation control/display for the L-1011 TriStar ........ 554 
Digital ait data COmUuter cco enc tasts econ one oe Gcaipsvansceo est OSD. 


Display processor for the 530MG helicopter 
Engine performance indicator ..........c:ceeeeeees 


E-scope radar repeater display for the Tornado .................... 555 
FelG aft seat HUD Monitor i ce cceoctsctanesesecueencsattanesnansibnsenns 555 
Flight director computers ...........:-c:escesecseres = 
Helicopter integrated coloured moving map . es 

VET itenctiOn GISplAY < 25 ccc ce os caccaaseetoteascttasscceepenetsecckeness2 0D 
Three-axis autopilot for the 500/530 helicopter ..............++-+ 495 
Video display for the AH-64 helicopter ..........c::::c:eceseeeeees ISS 
ATM Inc 

PiPeD disital autopilot cracssncacc sssscssscutwesetiasioce thcrnt<ceeenereeeraavonns 476 
ATM-QR3 aircraft integrated monitoring system .... Od 
CHICK ACCESS TECONUET ce. Siceccetisasaasaateausssentesescvenssptmherackacaeene GOT 
Aviaexport 

Airborne warning and Control SySteMm .........::csccceseeseeeeseneeseses 97 
ASO Series countermeasures systems . meee 
Bee Hind-and Box Tail radars 2.x, sascascssexevvevetvessscndenafeatscsevesvee 97 
Big Baloo Pagar e.c.c.cccccvscacersscvvcvens .97 
Briz aircraft transmitter/receiver re 
PICANTO: WEATHER TARE soriccescsca ccs consi ayaevines oabszenoeessaesnsnsaio ihren 97 


BVF-2 computing and shaping unit .... 
CBC-85 digital air data computer .... 


DQ wT Beat AAT ile cae csacdunascarcrGivarscevaenntesaduxasesynnyp kondeerneneeis 97 
FA FUTON AGAD toes cnsectasts cacorsoeaeskdstnivp Cent oiecsezensckansnareistcxdcQoaasiiees 97 
Gamma 5101 rapid information presentation system ..... #90 
PALO LAI KC AGSL asen Sarccise cork ica viva songntueandsoieas sevane eon vvaraabeshaeass 97 
KISS-1-2 integrated information indicating system .............. 530 


648 MANUFACTURERS INDEX/A—C 


KSEIS integrated electronic indication and warning 

SYSIEDD Chil i oto ee 
LIP missile approach warner 
Markham datalink ........00..... 
Odd Rods IPR oes, 
Orlan aircraft transmiitter/FeCeiVer —-..ip....cscsesscssscesterentersctarenss 4 
PS-1 multifunction control panel 
Puff Ball radat ..s ee 
R-800 radio set ... 
SEE85 electronic indication SYStem. ...... csc ss 530 
Short Horn radar we 
Wet Bye radar ois hi ts ce ern: 


Avimo Ltd 
AF500 Series roof observation sights .........:ccccsccceeseseseserees S91 
RGS Series weapon aiming SySteMs ...........ccecceeseeseeeeeeee 597 


Avionics Specialities 

Angle of attack SVStem) ose ia si i ee 
PAR 100 power analyser and recorder 
TCAS/IVSI collision avoidance display ........:ccccsceesesesseseee 555 


Avitronics 
AMAC family of computers ices 
CFD-100 countermeasures dispenser system ...........0::0c0e 
CEFD-200 chaff and flare dispenser SysteM ......0....ccseseeceees 
CFD-300 chaff and flare dispensing systems .. 
LWS-200 laser warning system .........0.cc ee 
MAW-200 approach warner ........ 
MSWS multisensor warning system . 
RWS-SO radar warning system ......... 
RWS-100 radar warning system ..... 
RWS-200 radar warning system .... 


SPJ-200 Series integrated self-protection jammer ................ 256 
AVTECH Corporation 

$1632 SELCAL decoder 5 oo i 35 
Auidio Selector panels 20.26... cctcecisserscese sii ececieses tasers cee 35 
AvFax airborne facsimile machine ... 5 85) 
Cockpit voice recorder audio mixer .. » 36 
Digital control audio system .......... a 8 
Blectronic ballast ooo. cicscescssssssesonrerseeess . 496 
Passenger address/cabin interphone system ........0..0.c.ceeeee 36 
Windshield temperature controller ..........e.csecsseecesseseeesneeeeeeee 496 
AWA Defence Industries Pty Ltd 

Modulated infra-red jammer SySteM .0......:..:ccccccceeeeeeeeeeeeees 225 
Aydin Vector 

ADAS-7000 airborne data acquisition SysteM ............:c0 374 
Albus- 1553-8 DUS MONIOL occ cee ei cesetetteceerecees  eroescocetsnen 329 
ATD-800 digital tape deck! 0... ioe cect ess espersoe see 374 
AV400C C-band radar transponder ..........eceeceeeeeeeeeeeseeeeeeee 138 
DPM-SQ0E PCM encoder 2 isc a a, 329 
MDM: 700 modem: (2222. oe eee 329 
MME-64 miniature multiplexing encoder ..........:cccceeeeee 329 
MMSC-800 micro-miniature signal conditioner ...............00.. 330 
MMSC-800-RPM/E remote pressure multiplexer/encoder ... 330 
PASOSS power amplifier ooo es pseu 37 
PCA-800 portable programmable computer .............cceeee 330 


PCU-800 Series signal conditioner and PCM encoder ......... 330 
RCC-200-SPM airborne command control receiver Ae 

RCC-210 Series command control receivers ............. e 
RCC-500 command control receiver ..........csecceeecseceesceesceeeneee 


SBS-500 single rate bit synchroiiser 00.0.0... ccc eceeeenee eee 330 
SSC-2008 super signal conditioner ....0..........cccceeeseeeeeee 330 
ST260 Series UHF transmitters ............. oe 
ST4160S S-band airborne transmitter «0.00.00... cecccsceeeees 37 
T-300 Series airborne UHF transmitter .....0. 0.0... ccseeceeeeteeee 37 
VSD-100 airborne subcarrier discriminator ..........cccceceeeeees 37 


Azure Technology 
Locator Loranwecewvert i ed 
Long Ranger Loran C system ......... 
Long Ranger Plus Loran C receiver 


Ball Corporation Aerospace & Communications Group 
AIRLINK antenna system for Satcoms .........:.sccscececeeseeernestees aT 


Barco NV 
CDU 3.4 flat panel control display Unit ...........ccccseeseeessseseee 
CHDD:6.8 colour display) ...27260 ce 
MHDD 3.3 monochrome head-down display . 
MPRD high-resolution colour displays .......:.cccccesssesesereneeee 
RGCD Series colour displays. iccc-sssiec tc sieeetccseteeese 
RGD Series colour displays .... 
SRD 6551 B colour display 


Barr & Stroud 

Helicopter infra-red System: 2.205.060 s ise cectcreet scence. 199 
Base Ten Systems Electronics 

Gun control unit for the Tornado <0. ec 612 
Sidewinder control unit for the Tornado ..........c.cccccceseeseceseee 612 


SMS-50 Stores management system... ccceecisbensccssess 613 
Stores management system for the Tornado .............cccee 613 


Bavaria Avionik Technologie GmbH 
Eurofighter 2000 air data transducer ............cccsceceseeeseeseesesees 318 


Bavaria Keytronic Technologie GmbH 

Airborne video data acquisition SySteM .........cccceeeseteteeeeereee 353 
Display video recording system 
Flight safety recording system .... 


Becker Avionics Systems 


3000 series VHF navigation Systems. .........c:cscscseeeeseseeereeeenes 396 
ADE 3500 receiver o.oo ceierey crseses cess cicceeesie os 395 
ASTSCOUCTAGYVING MAD: bo ius ai ins 395 
AR 3202 VUE transceiver ios es sie cnc 9 


AR 3209 VHE transceiver oi ahi saeassis 9 
AR 4201 VHE tansceiver en 10 
ASI 3100 audio selector and intercommunication system ...... 10 
AVC 2000 R-) transponder 2. 

ATC 3400 transponder .................. 
ATC 3401 mode A/C transponder 


ATC 4401 remote transponder ...iccc esc cccesssspeecetepeseoaces 108 
Automatic direction-finder SySteMm ..........ccceccceseeeessesesssesesees 395 
HSI 421 horizontal situation indicator ........ eects 534 
IN 3300 VOR/LOCI/GS indicators 00002. 396 


IN 3360-(2)-B compact VOR/LOC/GS indicator .......0......... 396 
Navi 2000 fimlly one ee ee ee ens 395 
Nav 2029 VOR/Loe system ci 395 
RM 3300 RMI converters (ee 396 
RMI 3337 radio magnetic indicator ...........sessecceseseeseeeceeeesees 534 
VOR/ILS navigation indicators «oo... i csecescscssterssessorseees 534 
ZG 2 and ZG 3 homing systems 10 396 
Z&s 360 homing System 61ers 396 
ZVG 2002 VHF broadband homing adaptor .............00.. 397 
BFGoodrich Aerospace Avionics Systems 

Active matrix liquid crystal display ........ecccceeeneesescesesenees 556 
Aircraft health systems ier ee 496 
ADI-330/331 self-contained attitude director indicator ........ 556 
ADI-330/340( ) self-contained attitude indicator ..........0....... 556 
ADI-332/333 self-contained attitude director indicator ........ 556 
ADI-334 self-contained attitude director indicator ............... 556 
ADI-335 standby attitude and navigation indicator .............. 556 


ADI-350 attitude director indicator ........cccceeeees 
AI-803/804 2 in standby gyro horizon 
AJ-903/904 3 in standby gyro horizon 
AIM 205 Series 3 in directional gyros 
AIM 510 Series 3 in and 4 in attitude gyros 
AIM 520 Series 2 in attitude gyros ............. 
AN/ARN-154(V) Vacatt ccc sl cc eee 
DB682/DB683 data storage UMItS oo... ee eee eeeeneeseseseseneee 
DG-700 directional gyro system ... 
Digital fuel management system ... 
BLE LOLA Gheme MOnHOr cic ee eee ee 
Biigine sensor systems 
FC-530 autopilot for the Learjet 30.0.0... 
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MARS HH TecOrding SYSECHY ooo.550.. 5 ss cccccacec etc usec yeonsassnsneqseuscers 375 
DAVIA 

ASN-22 GPS/GLONASS receiver Card .......c.cc.c.scceevevecenenen 397 
Defence Research Agency 

Terrain referenced mission systems .... 411 
Visually coupled SYStemy ccs ioscis. hecseeccteatescnsevectoasaberseonseonans 411 


Delco Electronics 
Carousel IV inertial navigation system (AN/ASN-119) ....... 431 


Carousel 400 Series inertial reference systems ...........0:0-000- 432 
Fuel savings advisory and cockpit avionics system .............. 503 
Low-cost inertial navigation SYSt@M ...........:.cccceseeteeeeeeeeee 432 
M362F general purpose processor ...... eae, 
M362S general purpOSe PrOCeSSOL .........ccecceseeceesesseseeseaeeneenes 332 
M372 BENETal PUIPOSE PLOCESSOT ...cicciead.csasnsecescssuecocscrecavanauss $52 
Magic IV general purpose processor ... ti B33 
Magic V general purpose processOr .........::..c:cseeeees See ee) 
Mission computer and display system for the C-17 .............. 503 
Performance management SYSteM ..........ccccccessesesseseseseneeseeee 504 
DIAMOND J Inc 

61000 temperature exceedance MONILOFING ..........ccceeeeeeeeeseee 565 
Diehl GmbH and Company 

PAGHONS CUNMIET oo cases cers sec wahr as tig eoutetcecsendastohanat san sent stceweessaes 534 
PVGTEEINS SVSEOIY cicccaeib sdhasapnvs tiene eeavasativoavanacinsdieersecessevbsnaianc 534 
DNE Technologies Inc 

TCO ELOCHIO IL SV SEEM ac <aenxakcoats oo van ieassacnir seams aero pee casnc seatenes 565 
Dornier GmbH 


IAL AL AU RLCE I VSVE LE oon cscoc ys oo aera csvcqnivacvaussvodes epncnsenanauestam te 3 
Digital engine control unit for the EJ 200 engine ..... 
DKG cockpit map displays 2...c.csesestecsecvericersvenesneases 
Helicopter electronic map display System .............ss000c0200+ k 


DTS Ltda 

Caiquen II radar warning receiver 
Caiquen III radar warning receiver .. 
DM/A-104 radar warning receiver miniege 7 
DM/A-202 chaff/flare dispensing SySteM ........:cceeeeee 225 
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Eclipse chaff/flare dispensing system ... 226 
EWPS-100 EW system ......... cc = 220 
Hate BEINT system 9 226 
ECI Telecom Ltd 

Airborne advanced communications System .........ccceee 


Airborne radio and intercom control system .... 
Airborne relay SYSt@Mm) oes esses esisteeseeree 


ICU-12 internal communication control system ..........:eee 16 
Elbit Ltd 


AGE-3 COMPULEE 0. ese 319 
ACE-4 computer .... . 
ACE-5 computer .... 


Alblightiévels TV oes . 184 
AN/AVQ-35 night vision goggles/HUD system .. 4.993 
ANVIS 7 display e183 
ANVIS/HUD |... 2 093 


CTC-1/-2 colour TV camera .............. 


Colour liquid crystal display (LCD) ... 936 
Day-HUD oop ~ 893 
Display and sight helmet ................. 3093 
D-Map digital moving map system . 401 
Engine performance indicator 2.0.00... cie ec ceiesseteres cares 536 
Enhanced airborne communication, navigation and 

IGEN CALON SYSECMY 6. reece cecseeee este eseterteee 319 
Fighter display system .............. 536 
Flightsight rangeless AACML ......... ..- 402 
Halo advanced helicopter AVIONICS .............:ccccccccsessseneeeesetee 402 
IS-10 digital image processing and communication system ... 17 
Low-cost weapon delivery System .............cccceeeeeeteteseeeees 402 


Map display generator ....................- BOO 
Modular multirole computer .... . 
Multifunction colour display .... - 
Multifunction display ........000.e O07 
Nightsight integrated avionics system ............... : 
Night vision goggles/head-up display system ... ss 
Niphtwatch occ. aie cece ees receeeno scene 
NUS Gisplay 2. ee 
Sidewinder control system ... oo 
Stores management system 
Update weapon delivery and navigation system for 

the POA i a es 
WDNS 391 weapon delivery systems 


ELECMA 
BR 1260/BR2060 analogue control units «2.0.0.0... eee 462 
CP 1654 airborne engine life monitor .... 
FADEC co-operative programmes ................ 
FADEC for the MTR 390 turboshaft engine ..... 
FADEC for the PZL-10W turboshaft engine .... = 
RM 1627 full authority digital engine control .....0.. 462 
RM 1901 full authority digital engine control units .............. 462 
RN 1763 and 1764 full authority digital engine control 
UOUS ee 

RN 1993 full authority digital engine control unit 


RN 2288 full authority digital engine control units ............ e 462 
RN 2151/RN 2185 hardened full authority digital engine 

a eligs) itty ee ee 462 
TE 1374 Adour engine electronic fuel dipping timer box .... 462 
VT 1153/1160/1840 Adour engine control amplifiers .......... 463 
Electronics & Space Corporation 
Night Talon 605 
Silent Sentinel 0 i 238 
Elettronica SpA 


Apex jamming pod .... eee aes 249 
Aries tactical support and training EW system . & 
Colibri integrated ESM/ECM system ............... 


Defensive aids subsystem... eee 239 
ELT/156(V) radar warning receiver 250 
ELA/150X% radar warning receiver... 250 
BII/158 radar warning receiver i 250 
ELUT/263, ESM system oe 250 
ELT/457-460 supersonic noise jammer pods ..........c.:c:e0ee000- 250 
EL T/553 self-protection jammer... es cece oeectarecr cee 250 
BL1/594 deception jammer... 251 
ELT/555 supersonic self-protection pod ........ccccccseeesseseeeteese 251 
BL1/558 self-protection jammer 06.26.0000 occ scccesecereesse 251 
ELT/562 and ELT/566 deception jammetrs .........:ssecsssseseseee 251 
Fast Jam BUM Systema 


Sea Petrel RQH-5(V) airborne ESM/ELINT systems 
Sinatt Guard COMIN system cca 


Eliradar 

MIM/APS-784 radat ooo reccreeecsceacse st cteteeee es ecesaessss 114 
Elisra Electronic Systems Ltd 

AEBS-210/6 ESM/ELINT system cscccco oi eseceecs cs 240 
Giga-links digital communication systems ......2.....cccccceeees 17 
LWS-20 laser warning system a, 241 
Memory loader verifier 2. heteecercte 320 
PAWS passive airborne warning System ...........eeceeeeseeeseees 241 
SPJ-20 self-protection jaMIMEL .2......5655..ser cc 241 
SPS-20(V) airborne self-protection system ..........cccccseeees 241 
SPS-45 integrated airborne self-protection system ............... 242 
SPS-65 self-protection system 2.5050 ce 242 
SPS-200 self-protection system 2.55.00. 243 
SPS-1000V-5 self-protection system ...... «2 7AB 
SPS-2000 self-protection system <0... osc ceece ees 243 
SPS-2100 self-protection system 0.000200. teces ee eeceeeeeeese 243 
SRS-25 airbome receiver 0 243 
Elmer SpA 

AN/ARC-150(V) UHF AM/FM transceiver ...........sccceseceeees 18 
Buronay GPS System) cae .. 400 


RV-4/213/A VHF/FM transceiver ... 
SRT-170/EB HF/SSB transceiver .... 
SRT-194 VHF/AM radio ..........005 
SRT-470F HE/SSB transceiver .......0.0c000- 
SRT-651 VHF/UHF AM/FM transceiver .. oes 
SRE-653 VHE/UHP transceiver ooo. ts 19 


EL-OP Electro-Optics Industries Ltd 
Model 849A head-up display .......c.ccccccccccessscssscrssseseeesereeereres 594 


Model 959 head-up display <2... ceccicssccsescsesscscivesssesssveorer ere 594 
Model 967 head-up display ..... wes 5994 
Model 979 head-up display ..... 095 
Model 981 head-up display ........ = 395 
Model 982/3 head-up displays ... «i. 99D 
Model 989 head-up display .........:.ceeeeceeccees 095 
ACEM aerial camera electro-optic magazine .. w- 184 
Airborne laser rangefinder and designator ....... wee 184 
Colour HUD cameta ~. 355 
COTIM compact thermal imaging module ...........0 cece 184 
EO-LOROPS long-range photography ............ccccceceeeeseeeeees 184 
Helmet-mounted display device ............ <7 099 
Modular lightweight FLIR system ............ . 185 
Multisensor stabilised integrated system ... = 185 
Rangefinder target designator laser .......... 185 
Very light laser rangefinder ................ 185 
Up-front control patel ei 474 
ELT SA 

ELIOS ELINT system .. 257 
NIDIAM jammer «0... 257 
Signal identification mobile system ... ey) 
SOCCAM COMINT system .............. 258 
Taran airborne ESM/ECM System ....0..0.0.ccccctecsccteeeeeoeeeeenee 258 
Elta Electronics Industries Ltd 

ALR-2001 ESM 244 
ARC-740 UHE secure 1adi0. 0... ice eecctcsscsscecocespseccieee ersten 17 


COMINT/ELINT system for the Arava .... w. 244 
EL/K-1250T VHF/UHF COMINT receiver .............. .. 244 
EL/K-7010 tactical communications jammer system . ... 244 
EL/K-7032 airborne COMINT system .........:..:e:ce0+0+ .. 244 


EL/K-7035 all-platform COMINT system ... 
EL/K-7200 DME/P-N airborne interrogator .............. 


EL/L-8202 advanced self-protection jamming pod .............. 245 
EL/L-8230 internal self-protection jammer ................ .. 245 
EL/L-8231 internal self-protection system ... .. 245 
EL/L-8240 self-protection system ........0...ccccsscseseeeeeeeseseseeees 245 
EL/L-8300 airborne SIGINT system .........cccsccsecesesenseseseeees 245 
EL/E-$303 ESM system 0.050. .. 245 
EL/L-8312A ELINT/ESM system . ... 246 
EL/M-2001B tadat c.i5 oo cscsycseecce cesses es we 13 
EL/M-2022A maritime surveillance radar .... See he 113 
BEIM 2032 Tadar ian 113 
EL/M-2075 Phalcon AEW radar ...........cccceeeee ... 114 


EL/M-2160 missile approach warning system ............... 
EL/P-8930 advanced programmable signal processor ... 


EL/S-8600 computer ..... = 320 
BLS 9000 Computer. a aoe ees «320 
EL/S-9005 military AVILON computer family ............002 320 
Eltro GmbH. 
Condor Ii thermal imager <..cc2. icici 183 
Endevco 
Microtrac II engine vibration MONItOF ..........cccccceseeseeeeee rete 504 
ENOSA 
Digital engine control unit for the EJ 200 engine ................. 470 
Digital fly-by-wire system for the Eurofighter 2000 ... -.- 470 
BCR QO fadat a «110 
Engine monitoring unit for the Eurofighter 2000 .... 470 
Eurofighter 2000 display processor ..........cccceseseeereeeeee See) 
Eurofighter 2000 multifunction head-down displays ............ 535 
Eurofighter 2000 stick sensor and interface control 
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Head-up display for the Eurofighter 2000 .............eeeesceseeees 
Multifunctional information distribution system 
Utility control system for the Eurofighter 2000 


Ericsson Microwave Systems AB 


AN/ALQ-167 ECCM/ECM jammer pod ...0....:ccceececeseseeseees 239 
Digital airborne radar threat simulator .......... te DOD 
Digital reconnaissance management system ..... oe LOL 


EP-12 display system for the JA 37 Viggen ..... 
EP-17 display system for the JAS 39 Gripen .... 


Erijammer A100 jammer system ............:ce1e = 239 
Erijammer B200 jammer system ..... eS 
Microwave radiometer .........:cccccececeseeees .. 118 
PP1, PP2 and PP12 display processors |... dns 324 
PS-05/A multimode radar for the JAS 39 Gripen ................. 118 


PS-37/A taday £19 
PS-46/A radar ........00.... . 

PS-890 Erieye AEW radar ... 
Rodale 200 self-defence pod .... 
SDS80 standardised computing system . 
Side-looking airborne radar ..............0000. oe 
Virtual image display (2.5.0.0 5339 


ESL Inc 

AN/ALQ-151 airborne jammer ............ccceeeceseeeeeeeees er 
ES4000 SIGINT system ................+- . 
ES5000 COMINT/ELINT system ... S 
Guardrail SYStENi o-oo, sss lcecectece sees ee 


ESW-Extel Systems Wedel 


Beamstar colour multifunction display ............ecccseceeeeeeteees 535 
FY tabiilar display unit 2.0 535 
E-Systems Inc 

Advanced narrowband digital voice terminal ...........cccee 49 
Airborne remote-controlled ESM system ............... .. 276 


AN/ALR-89(V) integrated self-protection system ... 
AN/ALR-90(V) integrated self-protection system ... 


AN/APR-39(V)1 radar warning receiver ............. were 
AN/APR-49(V) self-protection system ...... ee 2ky 
AN/ARC-II4A VHE radio oo 49 
AN/ARC-1I5A VHP tadio. cccccccccccsccsccesssesoociectsenceeecectces ss 49 
AN/AVR-3(V) airborne laser warning system ..............c000++ 217 
AS-3521/ARN controlled reception pattern GPS antenna 
(CRPA2) ee 49 
AS-3822A/URN fixed reception pattern GPS antenna 


CERPA-3) | eee a 49 
C-1232AG remote control unit i : 

Commanders’ tactical terminal/hybrid-receive only ............... 
Compact signal intelligence workstation ........s.ccccccccceeceseseees ZU 


CV-3670/A digital speech processor .........:.:cccccseeseeeeetereees 50 
E-SAT 200 satellite receiver 50 
EC-24A EW training. aircraft ..... 211 
EH-60L advanced Quick Fix ......... i OES 
MD-1269A multipurpose MOdEM oo... ceeeeeeeceesererseees 50 
Nanomin receiver .......... 278 
NKC-135A EW training aircraft a 218 
RC-135 Rivet Joint a a, ee 
RT-1273AG DAMA UHF satcom transceiver ..........ccceeeses 50 
Eventide Inc 

Argus moving map displays ..........:cccccccseserecseseserereeesenens oe 


Eventide airborne multipurpose electronic display Be 
Weather display adaptor 00 


Fairchild Defense OSC 


A/A24Q-1(V) photographic sensor control system .............. 203. 
AN/ASQ-90 reconnaissance management system ..... «6 203 
AN/ASQ-165 armament control indicator set ............... . 618 
AN/ASQ-172A reconnaissance management system ........... 203 
AN/ASQ-197 sensor control-data display set ............... .. 203 
AN/AWG-15 armament control system for the F-14A .........618 
AN/AYA-10 reconnaissance management system ....... a 208 
Armament control system for the A-10A ............... a O19 


Data transfer equipment |... 


Mega data transfer cartridge with processor ... «1. 332 
Mission data loader oc 5. 833 
Reconnaissance data annotation set .. oe 2038 
TEERPROM DTS 0. 401 
Ferranti-Thomson Sonar Systems UK Ltd 

Type 2069 sonar for helicopters 0. 83 
FIAR 

ECR 90 radar cscs ie 
Grifo radar family .............:--2--2+-- Be 
P0705 HELL laser rangefinder ae - 
P0708 PULSE airborne steerable laser rangefinder .............. 189 
PIRATE infra-red search and attack system .........ccceeceese 183 
RDR-1500B multimode surveillance radar ..........cccccsceseeee 111 
Flight Components 

Timearc 6 navigation management system .........ecsceeseeeeeeeee 401 
Flight Dynamics Inc 

Head-up suidance system 1003 605 


Flightline Electronics Inc 

AN/AKT-22(V)4 telemetry data transmitting set ...........000... 87 
AN/ARN-146 on-top position indicator .......0...02... ; 
AN/ARR-72 sonobuoy receiver system .. . 
AN/ARR-75 sonobuoy receiving Set .........ceccecesseseeseeseeeereneene 


AN/ARR-84 sonobuoy reCeIVer ...........cecceccececeeernecesernesereoneee 
AN/ARR-502 sonobuoy receiver .......... . 
R-1651/ARA on-top position indicator 
Flight Visions Inc : 
PV-2000 head-up display 0 605. 
Sparrow Hawk weapon delivery system .......:.:..::scsssceceeeeeeees 606 
FLIR Systems Inc 
AN/AAQ-21 (Series 2000) thermal imaging system ............ 203 
AN/AAQ-22 SAFIRE high-performance thermal imaging 

Si ee 204 
Situation awareness PLIR: 00 204 
ULTRA 3000 compact stabilised thermal imaging system .. 204 
FN Herstal 
BY 14 Series weapons panels... 612 
PCL6 Pod control unit 0 612 
Forsvarets Forskningsanstalt a 
CARABAS surveillance radar... ee, 120 
Fujitsu General Ltd 
PLIR for the FS-X oo ecient ee 190 
Garmin International Inc 
GPS 55 AVD personal navigator 20.05.00 433 
GPS 95 AVD hand-held GPS receiver ..........ccccccseeeeeeseseeesees 433 
GPS 95 XL hand-held receiver... 433 
GPS 100 AVD personal navigator ..... -. 433 
GPS 150 global positioning system .......... =. 433 
GPS 155 TSO global positioning system ..... 4335 
GPS 165 TSO global positioning system ........cccsecseeeeeeees 434 


Garrett Controls see AlliedSignal Controls & Accessories 


GEC-Marconi Aerospace : 
Intelligent power control system 2.00.0. 476 


GEC-Marconi Avionics 
Model 036/A01 cartridge recorder/reproducer 
Model 046 video recording system ......-....:cceseee 
Model 047 mission data entry system ... 
53-020-01 digital signal data converter .. 
Type 4500 Series head-up displays ........ — 
Type 9000 head-up display...) 
Acoustic data vessel identification, classification and expert : 
SUDSYSLEID occ ee st 
Active noise control .. — 
Alpha sight system 6 
AMSAR Airborne Multirole Solid-state Active array . 
Radat oi 
AN/AVQ-29 head-up display for the A-7D and A-7K - 
AQS-901 Series acoustic processing systems ............. 
AQS-902/AQS-920 Series acoustic processors ... 
AQS-903/AQS-930 Series acoustic processors ... 
ASN-900 series tactical processing systems ........ 
Automatic flight control system for Concorde . 
Avionics systems management unit ................. 
Blue Fox interception radar ................ 
Blue Hawk radar... 
Blue Kestrel 5000 airborne radar .... 
Blue Kestrel 6000 airborne radar .... — 
Blue Vixen radar 2 


ats Pyes night Vision PORRIOS x. cii i... ..scstetockes seaesdeosssacdecaueds 193 
CLARA compact laser radar .........c008 . 110 
Combined map and electronic display .. . 541 
CNI/control and display unit ............00 wee 942 
Crusader helmet display SySteniy.c2.:.c.-.cccscsastocspsesercsstcenesnenre 590 
Digital fly-by-wire system for the Eurofighter 2000 ............. 470 
Digital flight control system for the F-14 «0.0.00... .. 476 
Digital map generator ..............ccccsseeeeeeeeee -. 541 
Display processors/graphics generators . .. S41 
|5E CE 1 1 gaa RA OR er ee ne Rete «- 110 
ELUCEEN ME (08 976 6 ge Raa sree ck 
Engime health monitoring -.......cccecscesccsssesensness .. 364 
Engine monitoring unit for Eurofighter 2000 ... 471 


BAINES MNODUOL PANEL cscc5c5.cccscszeceasasniseuccrseeveassesnansecaneusssteies 
Eurofighter 2000 air data transducer 
Eurofighter 2000 display processor ........:ccceeseesssssseseeseeceseses 
Eurofighter 2000 stick sensor and interface control 

ISSUE Mars ercatvesoieinssccess acd stsvcuiesrstiostececr cas eecaeicseeesmns 471 


Falcon Eye helmet-mounted display ...... .. 602 
FD 5000 Series monochrome video camera ........... .. 362 
FD 5000 Series remote sensor head video camera .. 362 
FD 5000 video cameras for civil applications ......... se G02 
FD 5001 Series monochrome camera .............. = 302 
FD 5030 gunsight video camera ......... « 302 
FD 5500 Series colour video camera .............0006. 302 
FD 6100 high-bandwidth video cassette recorder ... 2302 
FD 6800 Series 8 mm sealed video recorder ........... 362 
Flight control system for the AMX ........ceeeeeeseeeees .. 476 
Flight control system for Lynx ...........ccccccescseeseeeneneees | 


Fly-by-wire control stick assemblies .. 
Fly-by-wire system for the Tornado ... 


Foxhunter interception radar .............. e125 
Fuel savings advisory System ...........cccscsccsseseeesenes we 472 
Full flight regime autothrottle for the Boeing 747 .............-.- 477 
Harpoon airborne command, launch and control system II .. 319 
FICAA-GOWR GISDIAYS: cavsnscccecens<ccacntcce-soesssdb ches soaceetecsatees be 542 
Head-up display and weapon aiming computer for the F-5 .. 599 


Head-up display tor the C17 ci eects 600 
Head-up display for corporate aircraft ... : 

Head-up display for Eurofighter 2000 .... 
Head-up display for the F-16 and A-10 . 


Head-up display for the F-16C/D .... ... 600 
Head-up display for the F-22 ...... ... 601 
Helicopter air data system ........ 1 02) 
Helmet tracker system ...........cc ... 601 
High-integration air data computer ..........ceccceseeseeeseeereeeesenees 325 
Hudsight head-up display for the F-16A/B oo... ee 601 


ISIS weapon aiming sights .................:ccccccsesserses 
Knighthelm integrated helmet-mounted display ......... 
MED 2060 Series monochrome head-down displays . 


Miniature standard central air data computer ... 1» 320 
Monocular head-up display for helicopters ...... ... 602 
Nightbird night vision goggles ........0. cee «1 £93 
NITE-OP night vision goggles .... 2 193 
Optica! head ackite system: 599 


Primary flight computer system for the Boeing 777 ............. 477 
Seaspray Mk 1 maritime surveillance radar ................ a 
Seaspray 2000 maritime surveillance radar ..... 
Seaspray 3000 maritime surveillance radar ...... 
Seaspray 4000 maritime surveillance radar ......... 
Sensor 8 high-bandwidth sealed video recorder .. — 
Skyrahper airborne radar 2.0.0.0 eee 
Slat/flap control computer for the Airbus A310 and A300- 


I TSE Ge ep ae a Oe Oe pen er er ay 478 
Slat/flap control for the A319, A320 and A321 0.0... 478 
Solid-state angular rate transducer ..0........ecseeseeesseeeeseeeeeceeees 411 
Spoilers electronic control unit for the Canadair Regional 

Le SSE SR ES RU ie er Guy 478 
Standard central air data computers .... 1 320 
Dianaby 1ASHUMent Panel cise sects cress esta ec scssccces 543 
Stores management system for the Tornado GR. Mk 1 ........ 617 
Stores management system for the Tornado GR. Mk 4 ........ 617 
Super Skyranger airborne radar... csi. sess. ss ceseseccsesevsossersnsns 126 
POtah CEU AVIONICS 05-5 - ce cies ccsececscocenssonssieseserscastenseenecsensss 411 
TTU 50-027-08 air data computer ............. vo 526 


Vehicle management system for the F-22 ..... 
Video recorders and multiplex equipment .... 


Video recording systems ..........:ccceeee .. 363 
Viper helmet-mounted display system ... ... 602 
Viper II helmet-mounted display ............... ... 602 
Weapons interface unit for the Tornado . .. 613 
Yaw damper controller for the T-45A oo... eects eens 478 
GEC-Marconi Defence Systems, Stanmore 

1220 Series laser warning TeCeiver <........c.cceceoesessoossenscesecetses 261 
Apollo radar jammer .........:..sseseseeseseee ne 202 
ARI 18223 radar warning receiver ...... 202 
Ariel airborne towed radar decoy .... ede 
AWARE ESM system ...........000060 202 
Defensive aids subsystem .. on 299 
PACES EOI CYSIONN 25/2: isacen dap cccovvswsthe necro usnstsaten aiavcbdorSares tae 263 
HIDAS helicopter integrated defensive aids system ............. 263 
Nemesis IR self-protection Umit .........cccceseeeesseseeeeeees ..- 240 
PA7030 laser warning equipment ....... “203 
Radar homing and warning receiver .......... ... 264 
Sky Guardian 200 radar warning receiver ..... ... 264 
Sky Guardian 300 ESM system ............::::00++ . 264 
Sky Guardian 2000 radar warning receiver ... . 264 
PRY BMOW ECM POW. cccececscperesteertsernccscracesss .. 264 
[PO ASEL OLS EPA TO ag iat erat rea et SET Pe BE SES SE CDE 265 


GEC-Marconi Electronic Systems Corporation 
SOW TEs BVIOMIC: COMMDUEE: ce susecssreocnrssuasenssecntvsvorvcrtancdapenanadasnses 334 
AN/ARN-138 multimode receiver ...... : 

AN/ARN-155 military MLS avionics ...... ; 
AN/ASN-128 Doppler navigation system .. 
AN/ASN-137 Doppler navigation system ..... 


AN/ASN-157 Doppler navigation system ..... .. 435 
Channelised programmable digital radio ............-.:1ecererenenens 50 
CP-2108A (3007A) data controller/mission computer ......... 334 


GRD-2116 overwater Doppler navigation system 
Joint Tactical Information Distribution System ....... 
Multifunctional information distribution system ............:--+: 
SKC-3140 bus controller and main computer for the 

PANES, cst Scsissrats Zaseoas fyb vovlees ededger eves shsiaver!aasoen[deapsosaivbersceh 334 


GEC-Marconi Radar & Defence Systems, Edinburgh 
Eye JOS laser ran per: biG 3 aces, wate, yessuderan cts cetwukaaceeeiicianets 193 
Type 118 lightweight laser designator/ranger ..................0+-.- 194 


Type 126 laser designator/ranger ...............scecscecsseesterssensseenes 194 
Type 221 thermal imaging surveillance system ..............004.- 194 
Type 239 pilot’s night vision system ..........ccceccseseseeeeceseeeee 194 
Type 260 stabilised fast-acting Mirror ............ccsesseeeeeeeeeeeeees 194 
Type 453 laser warming receiver a2). cececccscicecsstccpaonteee cerns 261 
Type 629 lightweight modular rangefinder .................:.s0000+ 194 
FIN 1000 Series inertial navigation systems ...............c00. 412 
FIN 1110 two gimbal inertial navigation system .................. 412 
FIN 3110G ring laser gyro INS/GPS .............0c006 wee 413 
BEN SEL OG EE oe ce tekst cceoccs teeaierscimeers apsoaeeceeccansen be ous 413 
Laser ranger and marked target seeker ............cccccesceeeeseseseses 195 
TIAL D day/night attack pOd <..5.6.. 6G... cceventhesesvsaadicssireeee 195 


GEC-Marconi Radar & Defence Systems, Electronic 
Systems Division 

AMIDS Advanced missile detection system ....... 

Modular data acquisition system ..........ccee 

New generation IFF system ...........:::cescsccseeereees 

PA3520 aircraft integrated monitoring system 


PA3584 solid-state acquisition and recorder unit ................. 364 
PA3700 integrated health and usage monitoring system ...... 364 
PA3800 Series flight data acquisition units .........0..0.c0cc00 365 
PAS5000 Series radar altimeters .............24.++ WAS: 
PAS5S200 Series radar altimeters .. i 2? 
PA5495 radar altimeter .............. 127 
PA6150 airborne IFF/SSR transponder .... AZT 
PA7010 expendable system programmer . .. 261 
PASS60-GPs modules vee 413 
PRS2020 engine monitoring system .............cccccceseseseeeeseeeees 365 
PRS3500A data/voice accident recorder ..........:.ecceeeeeeesesseees 366 
PTR283 Mk I/PVS1280 Mk II interrogators ... eo 12s 
PTR440<A transponder oo. e127] 
PERI721 WUE tadio 24 
PTR1741 VHF/AM radio .... 24 
PERI IS! URP/AM radio... 25 
PV 1584 data recorder ................. .... 366 
PV1591 flight data entry panel .......0..- esc w 366 
PV1820C structural usage monitoring system ............:000+ 366 
PV 1954 flight data acquisition UMIt 00... eee ee eseeeteteeees 366 
PVSI712 radar altimeter 2 sa LT 
PVS2000 missile approach warner .......... a 261 
Weapons control system for the Harrier .. 2 O17 
Weapons control system for the Jaguar ........c.ccececesesectseevees 617 
GEC-Marconi Sensors Ltd, Basildon 

AA34030 sonobuoy command transmitter .........ccceceeeeeeeeeeeee 83 


PDI 20: V EIEVAM radio 3 a a. 
AD190 (ARC-340) VHEF/FM radio 


AD380 and AD380S automatic direction-finders .. w 414 
AD620C navigation System .............cccssccsesssreeserees we 414 
AD620K integrated navigation system . we 414 
AD660 Doppler velocity sensor ............... ws 414 
AD980 central suppression UNIE 2.0... 0... eee cseeeensensiteceneeeeee 2 
AD1990 radar altimeter .............. ae E28 
AD2770 Tacan .........0... w 414 
AD2780 Tacan 6 wee 415 
AD3400 multimode secure radio system ..... 25 
AD3430 UHF datalink radio ...........0cc. .. 20 
AD3500 V/UHF radio 2c cies ceed ccccceceeteseescpceeccetqecccees 26 
Airborne laser designator .... ne 196 
All-bsht level EV system 2 196 
ATLANTIC podded FPLIR system | 196 
Cordless cabin telephone system 0.6. 26 
Heli-Tele television system for helicopters .. «196 
Infra-red search and track system ........0..cccecesececet eee a. 196 
Miniature LCD controller for the RAF Shorts Tucano ......... 543 
Modular PLIR oe a 197 
MulaSensor futtet 197 
Sea Owl passive identification device ... «198 
Secure speech communication system 1... kn 26 
Terrestrial flight telephone System ................-.-cccecccsesessersseeess 27 
Thermal imaging common modules .. oe 

V3500 miniature camera ...cisciesciccccite cites siete csc 


GEC-Marconi Sonar Systems Division 


Type 2069: sonar for helicopters. ......:<5....cssececcceccestesencnsseersnees 83 
COLMOLANE SONATE 55.5. sacs cosccssenecenePsscscnceccscncoasseseeesaadesslageuemeie 83 
Genave Inc 

AuCom VHF radio hoo o.c oe sccccccecacdossspnceesssscezcceestduassenseeeeses 52 
Aircom 720 VHF radio .... woe 
Alpha 6 VHF radio ........... soe 


Alpha 12 VHF radio ..... 
Alpha 100 VHF radio ... 
wlpiia 720 VE Cadio. ccc oe eke ace ceeecessnsncnte teases 53 
GA/IOOO VAP Baw/COm SVSteUl 25. esccccesereeesesbcseseatecccssceoveen 435 


General Electric Aircraft Engines 
FADEC co-operative programmes ...........scscsesescesersseseneseees 471 


Gentex Corporation 
Cmisader helmet display systema <..<..2.00050..-.-.e-cccescectcseecocseness 590 


GF-Sistemi A vonici 

Avionic computer family for the Eurofighter 2000 ............... 318 
Digital fly-by-wire system for Eurofighter 2000 eae 
Eurofighter 2000 display processor ........:c:cccssssseseeseseseseeteers 


Eurofighter 2000 multifunction head-down displays ............ 535 
Eurofighter 2000 stick sensor and interface control 

ASSEMMOLY sossen oases kccvecotdussusseensasih-Gussuetseprecsss losveerecaneneasties 
Fly-by-wire system for the Tornado fe 
Head-up display for the Eurofighter 200 ...........:ccccecceceereeres 592 
Weapons interface unit for the Tornado ..........:.ccccesceeeesteeees 613 


GIE Radar ACT-ACM Rafale 
RBE 2? Mil DOC TAMAE ced a tanca sh yas eve ae aatasece soa ebcanc tees Suesouvonoased 101 


Global Wulfsberg Systems Inc 

Airborne flight information system ...........cscesceseeeeseeeeeeeeeees 
C-1000 communications management controller ... 
C-5000 communications management controller 
COLGUE-COMIPOL GISDIAY: WIE Sic. ccascascstnetosrercexastaseders seosesveracenns 
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Global: POsitiOnIN a SVStE MA). serena eeraseceesindac-ovevadassexcaharetven 435 
Global positioning UNit 0... ccceceeeeeteeeeees “sere 430) 
GNS-SOOA Series Omega/VLF receivers ... -- 435 
GNS-1000 flight management system ......... 
GNS-X flight management system .......... 


Multiport NDB-2 navigation data bank .. . 436 
RT-30 VHF/EM radio .......c.cscccccssesseeeeee nos 
ESL SSE VEEPAENE rans CeiveT .<sicstevsarcascbanstenatisncseuseonenncasale 53 
RI-406F UHE/EM transceiver ci:.cccccccssswecsssscsccarctssavessensessevese DO 
OTF 20) VEIEV TIME TAGUO oo Goats sen cis tuseat ana veviveden eieass Cobacacatisvest OD 
Bens | 

Trt teen, Coren Pm ae st 54 


BF Goodrich Aerospace Avionics Systems see BFGoodrich 


Gorizont 

Chaft/tlare dispensers oi ac.cctic eo taectutospceasdhiceesiucevs vegsetecane 228 
Graseby Dynamics Ltd 

RISO personal locator DEACON: 5.5.5. isciscscceseasstespecrecauansarencosute 27 
Grinaker System Technologies 

GAEI200 digital aridio recorder. 2. .cccisevescissesscsccecsccsisstarsssees GIO 
GSY1500 VHF/UHF communications jamming system ...... 256 
GSY1501 airborne communications EW system ...............0+ 256 


PD1000 panoramic display unit... eee 
R1000 VHF/UHF radio monitoring receiver . 
SR1000 VHF/UHF fast scanning receiver 20.0.0... 


GTDAR 
AMSAR Airborne Multirole Solid-state Active array 
RAGAC ee ee eee ee ona 109 


GTE Government Systems Corporation 
AN/ALO- 150 ESM reCeiver foocicc.ccccccecsseccescassessensesiessaceveneece 
AN/UYH-15 recorder/reproducer set, sound . 


DASer tratsmilter oo 2 5 sao ce carcscacrusacsieeseuse cessor buen 54 
Hamilton Standard 

ADAU 100 auxiliary data acquisition unit .........0e eee 376 
AIC 12 air inlet control for the F515 3303s 504 
Aircraft propulsion data management computer ................... 376 
Air vehicle interface and control system ........c.c:ceeceseseeseeeees 339: 
ASCT-100 air supply controller/test unit ..........ccceeeeeeeseeee 505 
CPC22 cabin pressure CONMONEL <_.....5...0...-canccaccenescsorweoroessze 505 
CPC32 cabin pressure controller 2 o.ccs.5 6. csccecescecceseerssseses 505 
CPC100 cabin pressure controller «0.00... .ecceceseeceeeteeseeeeeseseees 505 
CICILI zone temperature controller it. cee ccccteceene 505 
CTC114 pack temperature controller ...........:.ccceeeseeeeeeteee 505 
CTC129 pack temperature controller ...............ccscsecesucsencsoese 505 
CTC130 zone temperature controller 00.0.0. eeeeeee ee 506 
DFDAU 120 digital flight data acquisition unit ..............0.... 376 
DMU 100 and 101 data management units «0.0.0.0... 376 
DMU 120 data management S€t oo... .0.ccc.cccsssecsssncesesenevnossees 376 
DSS 100 Gata Storage set 0 osc secre cecccrctaceer a secee 376 
EC300/200TC-1 cabin temperature controller ........0..0.c0.. 506 
EDM110 and EMD112 PMUX propulsion multiplexers ...... 506 
EEC9O engine SUpPervISOry CORIO] ooo. isc ces ccseccceneeceeoesnenee 506 
EEC103 engine supervisory Control ........0:0:c.ccccecsscsseeseeenenee 506 
EEC104 full authority engine control for the Boeing 757 .... 506 
EEC106 digital electronic engine control ..........eeee ees 506 
EEC118 multiple application control system «0.0.00... 507 


EEC131 engine control for the PW4000 turbofan engine ..... 507 
EEC132 multiple application control ..........cccccscseeeesereereeees 
EEC150 full authority engine control ...........ccceeeeeeeteeeereees 
EEC153 APU control for the PW90IA ..... ee 

EEC160 electronic control for the PW545 engine 
EEC206 electronic engine control for the PW206 engine .... 507 
Engine data interface unit ... 
Engine diagnostic Unit ....c....62.sessisseccnceccseiss 
EPR102 engine pressure ratio transmitter ... 
FCC100 automatic flight control system ..... 
FCC105 automatic flight control system ...........0.ccceeeeeeeees 
FCC110-1 stabilator control for the AH-64 Apache ............. 
FDAU 100 flight data acquisition unit ......00c 
Flight management system .......0..5.....:cccceceseeseeeee 
MCU 110 and 111 management controls units .. 
Multi-application control computer ..... 
PUOt § PErtOrMance SVStEMY occ ccassccvnscscenececstonssscssenens 
PSC100/101/102 solid-state propeller synchrophasers . 
PSC103 digital propeller synchrophaser 
SUC-1OO. signal data COMPULEL <.vi.cy cies pecccstasesececserosresnaans 
VE TOO ead-gp isplay oo. ccs ccc esses tee cncocseseccunapsiulntgerpehs 


Harris Corporation 
AN/ASW-54(X) Link 16 interoperable tactical datalink ........ 54 


PN/USO-SOCV9 Catalink: 5 ooo cg cass Eecdaancouomesemeate 55 
AN/ZSW-1 weapon control datalink ...........cccceeceseteesetereesenes 55 
Digital MAP PEMCLALOK cc. <syss-soecsnnc-ds saniesaooosseavasssscapeagsacocaaster 436 
Digital terrain management and display ......-...........:0:ecees 436 
Fibre optic high-speed databus <....:.cscccceccsessncassseseoosstersarecenee 335 
MIL-STD-1553 EMUX system for the B-1B ...........c:ce 335 
MiulGTunCHOD CONMOL IRIE coy) gc-a so ccas bees svcrsiechuccsenmvonnesecpaams 536 
Multifunction/multiband antenna subsystem ...........:.::ccceee 55 
Hazeltine Corporation 

AN/APX-111 combined interrogator/transponder ................ 143 
AN/APX-113 combined interrogator/transponder ................ 143 
Command and control display Syst€M ........cc:ceceseseeseeseeeeees 566 
SIT 421 (MM/UPX-709) transponder ..........ccccscseseseseseeseeene 112 
SIT 432 (AN/APX-104(V)) interrogator ..........ccccccecseeeseseaes 112 
SIF AAA TRE TO tereO SAL OF okies secuszssancuasssascnssreacetensemaengsnsanetvecss 112 
Josef Heim KG 

DATaRec-A4 acoustic recording SySteM .........ccceeeeeeeneeee D3 
DATaRec-A16 analogue recording SySteM .........:cseeceeeeee 353 
DATaRec-D3 digital recording SySteM ........ccceccescesessesseeeees 354 
DATaRec-D4 digital recording System .........:cccsceceseseeseeseees 354 
DATaRec-E8 digital cassette tape recording system . we 354 
OptoRec Q1 and Q2 quick access recorders «2.2... 354 


Hindustan Aeronautics Ltd 


405A IFF transponder .......:ccccscseseeseereeeee 
1301A AMU Audio Management Unit 
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1303A AMU Audio Management Unit ..........ccceeeeeeeeeeesees 
T4AIOA TRE COntrok Unit i veces ete ce 
ARC 610A automatic direction-finder ... = 
ARC 1610A automatic direction-finder ........ = 
COM 32XA HEF/SSB communication system ........ccceeererees 13 
COM 105A VHF transceiver 
COM 150A UHF transceiver ... 
COM 1150A UHF transceiver 


COM 1330A HF/SSB communication transceiver ............:.. 13 
Engine electrical monitoring SySteM .............cceceeeereeneeees 470 
Indian ASWAC system. ........:..sccceceeee 


RAM-7OOA radio altimeter ... - 
RAM-1701A radio altimeter <6... .c.6ccieiiretecee 
SSMR IT marker beacon reCerver .....0-2ccenesceccesesccenssecoevecsese 
UHS 190A UHF homing receiver ... 


VUC 201A VHE/UHP system occ ciccc eee ee 
Hollandse Signaalapparaten BV 

Tink-Y Mk 2 datalink oc... sect sistscigteccttee reectetes oeecisdessteres 21 
Vesta: VC datalink (i nee eee 21 
Vesta WaNSPONdELD cei es ee 117 


Honeywell Inc Air Transport Systems Division 


Advanced GNS/IRS integrated navigation system ............... 436 
Air data inertial reference system bes 
ARINC 706 digital air data computer 20.0.0... ceeeccceseseeseeeeees 335 
Boeing 777 ar data module. 335 
DC-9 digital air data computer .. oe 
Disital air data computer cscs iene sd eecctes hacer 336 
Electronic flight instrument system for the MD-80 Series 
DILCTARG Bee seg teee tbe Onn ee 566 


Fault tolerant air data inertial reference system 
Flight management SySteMS ........c.csesceeeeeeeeees ae 
HG280D80 air data:computer 2.0... 
HG480B and HG480C digital air data computers ................ 336 
HG480E1 digital air data computer ............ eee eee ce 
Integrated global positioning/inertial reference system ........ 
Waser inertial reference SYStCIN. ici ce 
MD-90 central air data computer <0... :.52..--.ccs-ceetecsceeness ceeds 336 
PG1152AC03 air data module : 
PG1152AC04 air data module a 
Pressure transducer module cc. 5 clvcrcccseccistsysesesicteeceet cuss 331 
RD-350J horizontal situation indicator .........ccccceeceeeteeeeeseee 
RD-700 series horizontal situation indicators ... 

RD-800 series horizontal situation indicator = 
Secondary attitude and air data reference unit ......... eee 437 
SFS-980 digital flight guidance system for the MD-80 ........ 509 
SP-150 automatic flight control system for the 727 
SP-177 automatic flight control system for the 737 
SP-300 digital automatic flight control system for the 


TST BOQ cove hers peceas kapatestscck ieee tees eee Gopsereseses ue esdees 510 
SPZ-1 autopilot/flight director for the 747-100/200/300 ...... 510 
NIA 2000 ce Na eee ee 567 
Weisht and balance System si..220.5..sccciccvevsbestecss cessessegeveees 511 
Windshear alert and guidance SySteM ..........:ccscseeeseseeseeeeeees 579 
WindShear SYSICMS 532i ra sssises elegans nore 511 


Honeywell Inc Business & Commuter Aviation Systems 

AA-300 radio altimeter cc ee 143 
AD-300 series attitude director indicators ..... 2 07 
AD-550/500 attitude director indicator ...... 
AD-600/650 attitude director indicator ... is 
AD-800 attitude director indicator .......... =, 568 
ADZ ai data SYSUEM (oie cee 
AHZ-800 attitude heading reference system .. 
ARINC 700 symbol generator .........ccccceseeseeees 


Automatic flight control system for the A 109 ............ a Ott 
Automatic flight control system for the AS 350/355 ............ 512 
Automatic flight control system for the Bell 212 and 412 .... 512 
CMA-3012/3212 GPS sensorunits 600. asec 400 
Communications management UMIt ...........ccecceeseeseeeeeceseeeesseeees 55 
Data Nav display SYSlems). ii cers avtsc isan oe aerate 568 


DU-8/0 CRE display 22 oe ae 
EDZ-605/805 electronic flight instrument systems .. ae 
EDZ-705 electronic flight instrument system .........:..:cc000+ 568 
EDZ-800 electronic flight instrument system for general 
VIGO, cece sntecncacssnsisesets oases toler pies oe de ence 
Flight management system for general aviation 
FMZ-2000 flight management system ..........ccccccssceseresseeeeees 
GH-14 attitude director indicator ...4......c.cecccesecseeseeeneereeseeeee 
Global navigation satellite sensor UMit ..........cceeeeceseceeeeeeee 400 
GPRS SCHSOF UBM oo asc oeceee ii ae 437 


HAI 5 heading and attitude indicator .......0....cccccseeeeteteteeeees 569 
Head-up display for corporate aircraft 0.0... ceceeesceeeeneeeees 591 
HZ-6F attitude director indicator o..c.ccccc ce ceceees ere cerssansenevneess 569 
IC-800 integrated avionics Computer «0.0... 337 
Laseref mertial reference System \....<.c6cccsiieccicest: 438 


Laseref II inertial reference system ....: 
Laseref III inertial reference system .... 
Laseref SM inertial reference system ......... as 
Lasernav laser inertial navigation SysteM ............:cececseseeees 438 
Lasernay II navigation management systeM ..........:.ceeceereeeee 439 
Lasertrak navigation display unit -....0..0..00.. 

LG1189 engine pressure ratio transmitter .. 
LG1197 engine pressure ratio transmitter 
LSZ-850 lightning sensor system 
Micro: air data computer./:2. 56 soe 
MLZ-850 microwave landing system receiver 
MLZ-900 microwave landing system receiver 
Mode S:ransponden icici eet cee 
Primus II radios 


Primus 700/701 series surface mapping, beacon and colour 
Weather radar: ieee ois ne ee 


Primus S00 cadar 2c 
Primus 870 turbulence detection weather radar 

Primus 1000 integrated avionics system ........... 
Primus 2000 advanced avionics SysteM ........ccccccseeeesseeeseeees 
RD-450 horizontal situation indicator 
RD-550 horizontal situation indicator 
RD-650 horizontal situation indicator 
SPZ-200A autopilot/flight director system ........ccccceeeereeeees 


SPZ-500 automatic flight control system «2.0.00... cceeeeeeees 513 
SPZ-600 automatic flight control system ............ 2513 
SPZ-700 autopilot/flight director for the Dash 7 ..... i s4 
SPZ-4000/4500 automatic flight control system ..... w. 314 


SPZ-5000 integrated avionics system ................ w 14 
SPZ-7000 digital flight control system .. 
SPZ-7600 integrated SAR avionics ........ oo 
SPZ-8000 digital flight control system «0.0... cece 515 
TCAS II traffic alert and collision avoidance system ........... 145 


Honeywell Commercial Aviation Systems 
Airborne satellite communications system ........ceccceeseeceee 14 


Honeywell Inc Defense Avionics Systems 


Air navigation multiple indicator for the F-15 oo... Si 
Avionics control and management system for CH-47D ....... 515 
C-130H avionics upgrade programme .........:ccecceeeesseeeeeeee 515 
C-130) CNI management system. cs 516 
C-130J digital autopilot/flight director ..0..... cere 516 
Colour and monochrome multifunction display for F-16 ..... 571 
Colour multifunction display for C-17 ...ceccccceeeeeseeenee S71 
Colour multipurpose display indicator for F-117A ............2.. 571 
Digital map display set for the AV-8B and F/A-18 .............. S71 
Digital automatic flight control system upgrade for the 

B52, KC-135 and ©-130 22 516 
Lasernav special mission management systeM .............0..005 516 


Monochrome multifunction display 0.0.0.0... 


Monochrome multifunction display for SH-60F .. eg 
Multifunction display for the F-16 ............cccccccceecceeeenen sense S72 


Multipurpose colour display for the F-15 ......-eceeeeeeeees 572 
Multipurpose stroke display : 
Remote frequency display ..... 
Smart multifunction display 
Stability augmentation/attitude hold system for the 

TELS eae ota ang Oyen ea Ae rs veteran 517 


Honeywell Inc Military Avionics Division 
AN/APN-5S9OR(V) search radar 3.3.0 kiccccpe 145 
AN/APN-171 radar altimeter ... : 

AN/APN-194 radar altimeter ... 
AN/APN-209 radar altimeter 
AN/APN-224 radar altimeter 
AN/ASN-131 SPN/GEANS precision inertial system 
Automatic flight control systemk for the C-SB ........... - 
Data storage and retrieval unit 2.0200 iee soe cecstsiceoes 


Digital map systemic. onc ec Ae erie 439 
H-423 ving laser ENS: oie cere cesses ecteceensteny rserssossseien 440 
H-764/H-764G small common inertial navigation system ... 440 
H-770 ring laser gyro inertial navigation system .................. 440 
HIG IA 70 radar QNAMeter ccc sesciccccse.s ue .- 146 
HG7500/HG8500 Series radar altimeters .. .-. 146 
HG7700 Series radar altimeters ................. .... 146 


HG9500 radar altimeter ............ .. 146 
Integrated helmet and display sighting system .... 606 
Military air data computers i0.0.:. nici strc eee 338 
SRS 1000 attitude and heading reference system ................. 440 
HSDE Ltd - Hawker Siddeley Dynamics 

DECU 80186 digital electronic control unit ........0.. eee 478 
Hughes Aircraft Company, Electro-Optical Systems 
Airborne electro-optical special operations payload ............. 205 
AN/AAQ-16 Hughes night vision system ..............0... + 205 
AN/AAQ-16(V22) Hughes MWIR staring sensor .. «2 205 
AN/AAR-50 navigation PLIR ...c...c..cccccusecscsssecsescessscaees 1 205 
AN/AAS-33 target recognition and attack multisensor ........ 206 
Cobra-Nite airborne TOW system upgrade ...........cceeeseeeeee 206 


Hughes Aircraft Company, Ground Systems Group 
Airborne active dipping sonar .........:ccccee 
AN/AQS-22 airborne low-frequency sonar 


Hughes Aircraft Company, Microelectronic Systems 
Division 
Model 1150 advanced cabin interphone system ............:20+ 56 


Hughes Aircraft Company, Missile Systems Group 
AN/ASB-19(V) angle rate bombing set... eeeeeeeceeees 440 


Hughes Aircraft Company, Radar Systems Group 
AN/ALR-67(V)3/4 countermeasures receiving set ..... 2 279 
AN/APG-63(V) fire control radar .......0......00.cccccceeee 147 
AN/APG-65 multimission radar ...... 
AN/APG-70 radar for the F-15E «2.00.0... 


AN/APG-71 fire control radar for the F-14D .... ... 149 
AN/APG-73 radar for the F-18E/F ................ 20150 
AN/APQ-181 radar for the B-2 ........... « 150 
AN/ARC-181 TDMA radio terminal .............cccc:ecccseeceseesseeeees 56 
AN/AWG-9 weapon control system for the F-14 ......... 150 
AN/AXO-14 datalink (occ 56 
AN/URQ-33(V) JTIDS Class 1 terminal ........cceeteeeseeeeeeees 57 
ASARS-2 advanced synthetic aperture radar system ............ 151 


Hughes Danbury Optical Systems Inc 
AN/AVR-ZA(V) laser detecting Set... eet 279 


Hughes Leitz Optical Technologies Ltd 
Aviator’s night vision imaging System ...........cccccccsessteneeeeeeee 174 


Ideal Research Development Corporation 


MIAMI ice detection System 35,5. ol eases 573 
ILC Data Device Corporation 

MIL-STD-1553 terminals 2..6.scs a 338 
INDRA DTD 


Avionic computer family for Eurofighter 2000 ............00.00..+- 318 
Cockpit interface unit (5 ioc cc en 

EN/ALR-300 V1 radar warning receiver ... 
EN/ALR-300 V2 radar warning receiver ... 
EN/ALR-310 radar warning receiver ..... ss 
NAT-S tactical navigation SySteI .........cccccccsecesescrevecarssevseses 407 


Interstate Electronics Corporation 
IEC 9001 GPS navigation and landing system 
IEC 9002 flight management system 


Irene Commercial Enterprises (Pty) Ltd 
LEO airborne observation systems .......6.....:sccs cores 190 


Israel Aircraft Industries Ltd 


Autocommand Mabat flight control system ..........::cceeeeee . 474 
Italtel 

Multifunctional information distribution system .........0.0.0 epee 
New generation IFF system v.20... ee cecestesnsee UE 
SIT 421 (MM/UPX-709) transponder ....... 112 
SIT 432 (AN/APX-104(¥V)) interrogator ... 112 
SIT 434 IPF interrogator ch 112 
ITT Aerospace 

AN/ARC-201 VHF/FM transceiver (SINCGARS-Y) ............ 57 
ITT Defense, Avionics 

Defensive electronics countermeasures ........ccceccseececeserseeeees 305 


ITT Defense, Elecro-optical Products 
AN/ALQ-136 radar jamming SySteM ...........ssceeseeeeeeessesereee 
AN/ALQ-172 electronic countermeasures system s 
AN/AYS-6 aviator’s night vision imaging system 


F4949 aviator’s night vision imaging system ........ oe 
MERLIN night vision goggles 000 
Suite of integrated RF countermeasures (SIRFC) 
JAIVision AS 
SIT/ISIT low-light level television system ..........:ceceeeseeeeee 175 
Japan Aviation Electronics Industry Ltd 
AEMS controller for the SH-60J -.c....0.. 2 s-socsevusercecevecenenes 475 
Automatic flight control system for the F-1 0... 475 
Flat-panel display: :ic.:).5.0 i cpr 537 
JSN-8 strapdown laser attitude and heading reference 

SVSUCID, 560s) so sccccasacscscsesesonsostessskecsscehess iets iey tee eter 405 
Laser gyro inertial navigation SysteM ...........:ceseeeneeereees 405 
Pulse radar altimeters: 0.c 117 


Yaw damper system for the 1-4 20. 475 
Japan Defence Agency 
FLIER for the FSX coc ce 190 


Kaiser Electronics 


Agile Bye. Plus helmet 00.00 606 
AN/AVA-1 electronic attitude display for the A-6 S18 
AN/AVA-12 attitude display for the F-14 ...0000.... 513 


Colour helmet-mounted display ................ ODF 


Display suite for the F-14 ............ 238 
Display system for the P-15E 1.00.2. 574 
Head-up display and weapon aiming system for the 

MB-339C 35 colo csi ieee epee ee ee 607 


Head-up display for the A-10 ...... 
Head-up display for the AH-1S ... 
Head-up display for the AH-1W . 
Head-up display for the F-4E. ...... 
Head-up display for the JAS 39 ............ 


Helmet integrated display sight system ............ .. 608 
Integrated cockpit display for the F/A-18C/D .. .. 574 
Low-profile head-up display ..0.......00cccceeseeeeeeee .. 608 


Multipurpose colour display for the F/A-18E/F .. i 
Wide Eye helmet integrated display ............:.ccesccssesereeseseeeene 608 


Kearfott Guidance and Navigation Corporation 
AN/USN-2(V) (SKH-4210) ring laser gyro attitude heading — 
PefErENCe SYSTEM 
KH-0002 low-cost attitude heading reference system os 
KN-4060 ring laser gyro ENS 20... csccesceececscnecetpeseetscoetcese 
KN-4065 improved standard attitude heading reference 
SYStEM: 30.6 ee 
SKH-4212 ring laser gyro attitude motion sensor set i 
SKN-2416 inertial navigation System ............csesceseeeesteeeeee - 
SKN-2440 high-accuracy inertial navigation system 
SKN-2443 high-accuracy inertial navigation system = 
SKN-4030 ring laser gyro inertial navigation unit ................ 


Koito Manufacturing Company Ltd 
Central warming display ce 
Colour liquid crystal display . 


Electrohiminescent display: 00.6.3 ee 
LASEL TAAL occas esavnseoneredoncscencletetcanenchveus te eieeeec en eee 
Kollsman 

31400 pneumatic altimeter ...03..-.00 oc OD 
44929 digital pressure altimeter 00-6 575 
46650 fuel flow/fuel used indicator ...........ccscceseseseeeceeseereneee 575 
47174-( ) resolution advisory/vertical speed indicator .......... 575 
48660-(.) EGE indicator sea Bees) 
Auto-schedule pressurisation system ............... Lads 
Night targeting system 0.0.0.0 cites cn 207 
Kongsberg Gruppen A/S . . 
Automatic dependent surveillance system for helicopters .... 400 
SAMOVER JANIMEL o.oo cssceecsetsssseonsessssecanenasts ete 253 
Krasnogorsk 


Shkval television sighting System .........cccccccesscsceeseseeeeeeeeeeenes 174 


Lapointe Industries 
AN/ARC-S1 UBF radio (aoe 
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AN/ALQ-135 jamming system .......-.....-..escccssseeseese ay 
AN/ALQ-155(V) B-52 power management system ............. 296 
AN/ALQ-162 ESM jaminer: coco cn eo ee 
AN/APG-66(Y) Series radars ........... S 
AN/APG-68 radar for the F-16C/D .. = 
AN/APG-77 multimode radar 2.0256 soss see sss iecstepee ness 
ANJAPN-241 arborme fadar 2.2. ea 
AN/APQ-164 radar for the B-1B ............... 
AN/APR-SO defensive management suite me 
AN/APY-1/2 surveillance radar for the E-3 .........ceeeeeeeeeeee 
AN/APY-3 joint surveillance target attack radar 
AN/AQS= 14: sonar icc in ites accesses ices sens 
AN/ASQ-153 Pave Spike laser designator/ranger . 
AN/ASX-1 target identification system electro-optical ........ 216 
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Groundspeed/drift meter Type 9308 ... 

Hovermeter Type 9306 ....... 

Hovermeter Type 80564B 


M-ADS helicopter satellite communications system .. 
MCA 6010 satellite communications radio ...........ccccceeeeeeeee 
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Rockwell Defense Systems 
INGAAS “32 IASCNTACKGE oh i eo ners ei teas 221 
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$200 self-defence jammer ............... ae 
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AN/ALQ-149 communications countermeasures system ..... 304 
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SAT 
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Telemir infra-red communication SysteM ...........cc:cscseseseeceeeseeee 6 
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DV 6410 Series high-speed helical scan recorders 349 
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SCI Systems Inc 
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Type 120 air data computer ................ 
Type 130 air data computer .. 
Type 300 air data unit ..........000.... 
AEDS 95 flight control system ....... 
Airborne electronic library system ..........:.:csccees 
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ALEV 3 laser airspeed measurement system ......... 
P2205 autopilot eee 
AP 305 autopilot/flight director system .... 
AP 405 autopilot and autothrottle system . 
ALPSOS AUNtOPUlOl oo ccise os eesrsscesdep accents 
AP 605 autopilot ..... 
AP 705 autopilot ..... 
AP 725 autopilot 0... ee 
AP 2000 autopilot System: 5s iicvece nists cosssosscleoscceiatutavssbatouses 
APFD 800 autopilot/flight director 2.0... ceeceeseeeeeeeeeeeeeee 
Attitude director indicator ..........cceeeeese 
Autoflight system for the A330 and A340 
Automatic dependent surveillance Unit .........ccccceseeseeeeseeeees 
Automatic flight control system for Concorde ...........:.::0:0 - 
B 39 autocommand autopilot 
Cabin pressure indicator: <-.:c, cst essnsessccxscasenes Re 
Centralised fault display system for the A320... 
Cirus attitude and heading reference system ........0.:020cceee 2 
CTH 3022 head-up display 
Data Analogic COM VEEL <ccccccrccsicc<sossusccn Fans ccusustnasemaacnsieacstens 
Day/night helmet-mounted sight and display for 


TRELCO PLCS ois es setctecs osc sunaskesageeveaweae eeserannestsnsanstuyenenotecvaralnn 587 
Digital automatic flight control system for the A300, A310 

PRG AS OOOO. jcavereeuseteasce cca casesank sitet sieweoes stata oobtacatehave 465 
Digital VOR/DME indicator cop ceccuzcecccxctsccvsesvenvensracetossusenine 530 
Dracat. digital map Generator <..jcs.cs-.-ccceeecpassnsesscstevapsecsecsteecsae DOU 
Electrical flight control unit for the A310 ..........cccee eee 466 
Electronic flight instrument system for the A310/ 

SSS (OO sect estas ath ccaun eee cea ces cohad mo ntes atcvseaer eeneaneteorestes 531 
Electronic head-up display for the A330/A340 ... OST 
Electronic instrument system for the A320 ............. eon 
Electronic instrument system for the A330/A340 ... Probes! 
Elevator and aileron computer for the A320 ........... .-. 466 


ESM WM fertaCe MMIC ..cecceectcessp atten kemseees stay we 466 
Equinox ONS 200A Omega/VLFP ............. pe iP 
Equinox ONS 500 and 600 Omega/VLF .. ase, 
Equinox OSS T400 Omega system .... NS 
FCD 34 colour displays .......0:::e-s0 wee 32 
FDS-90 flight director system .. we 466 


Flat-panel instruments .............. aoe 
Plishf data Acqui sit on Unit i cesct cixsecs axtttextaroted-astusseventssecvanetso OO 
Flight management and guidance system for the A320 ........ 466 
Fly-by-wire spoiler and elevator control for the A320 ......... 467 
Fly-by-wire systems for the A330 and A340 ......ccccsceeseeseseee 467 
Fuel control and monitoring for the A330 and A340 ............ 467 
Full format printer for the Airbus A330 and A340 ............... 350 
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Full format printer for the Boeing 777 ...........:ccceecseeerereneee 350 
Gemini 10 navigation and mission management computer .. 467 
G10 HOTIZONS 270s cee ase eer aee 
Helistab stability augmentation system 
Helmet-mounted display ..........c.cee 
Helmet-mounted sight for helicopters ............:cccceccescesecteeee 
Icare map display and Mercator remote map reader for the 

Mirage 2000N. 2. ce. 
Interface unit for the Tiger .. 
LCD engine indicator .......... 
Low-altspeed system 2. ac eee 
MED55/MEFD/66 liquid crystal multifunction displays ........ $32 
Migrator avionics Suite <6 cei i isc ccceesresces settee: 
Ministab stability augmentation system .. 
Nadir Mk | Doppler navigation system 
Nadir Mk 2 navigation/mission management system ........... 393 
Nadir 10 integrated navigation and mission management 

SYSteM 0 eee ee 
Navstar GPS receiver System c60 es 
Onboard maintenance terminal c..5.iscs suet eos 
Para-visual display oo. ycccsicciasiscesunsisesces ose cdc 
SMD54 liquid crystal smart multifunction display ... 
SMD66 integrated multifunction display .....0...teeeeereees 
Smart head-up display 2... cccccscpe cesses ceraneonenccescerecnesesecnsees 
Stratus and Totem ring laser SYrOS «2.0... 
T100 and T200 weapons sight for helicopters 


TCAS resolution advisory/traffic advisory VSI ...........000- 533 
TMV 544 forward view repeater display ..........cc.:ccceeees 533 
TMV 980A head-up/head-down display .0......0.ccseeeeeeees 588 
TMV 1451 electronic head-up display for commercial 

QIECTOTE oo et ee oeviceertere ec 588 
Topilisht aViOnics SUILE i.fcic0 ee iakcdceett ee cscs eden 394 
Topsight helmet-mounted display ..0.........c.c:cccsecscseeseseeeeereee 588 
VE 110, VE 120 and VE 130 head-up displays for combat 

BUR CKALE ooo cesses asseeuarsscacotsern teens so setareseleresserve 589 
VEM 130 and VEH 3020 combined head-up and head- 

level displays a 


VEMD vehicle and engine management display 
VH 100 head-up display 5. ok a. 
Warning and maintenance system for the A330 and A340 ... 468 


Sextant Electronics Inc 
CSAT 2000 high-power amplifier .............ccccsceresseseneeseeees 65 
CSAT 2020 satellite terminal Unit .......0....c-ssccesssesecsenesceneneee 65 
SFIM Industries : 
AC 68 multipurpose disk drive unit/airborne data loader ..... 316 
AC 6445 data entry panel and time display ............eeeeseeee 533 
AC 6620 cockpit display unit 00.0.0... cee 
AFCS 835 autopilot/flight director system ... 
AFCS 155 autopilot/flight director system ..........cceeseeeeees 468 
AFCS 165/166 flight director systems .......0...ctteeseseseeeeee 468 
Aircraft condition monitoring SySteM ..........c.:cscsceseeeseeeesenees 350, 
Aircraft piloting inertial reference strapdown sensor ............ 394 
PUPOtIUe MGIC LOLS ee oie ataseetet ssscgs occ edient 533 
AP 146 autopilot siege. cicste a sae esses canes oie ee 469 
APX Mi 334 sights tor HElCOpiers: veocss csc ccte ce sctetssereenoe sks 590 
(ON2-H night Vision SOSSIES ois cose cccesesececs ceeeceststesebectase 176 
CN2-HAA night Vision Bopeles <5... .ccscc-pacetcccessenctaoeakcacsece 176 
Damien 6-UAM modular mixed acquisition unit «0.0.0.0... 350 
ED 3333 data CaquisitiOn Unit. 5.5.5 seccsec-cssescccssctcuseceeetacnseees 351 
ED 34XX data acquisition and processing UNIt «0.0.0... 351 
ED 41XX/44XX/45XX data acquisition unit/data 

acquisition and management UNIt «0... cece eseseee reese 351 
ED 43XXXxX flight data interfacing unit 0... 351 
FCS 60B automatic flight control system ........ccccceeee eee 469 
ISG 80 attitude indicator .......... cee soo4 
Onboard image transmission SYStOM .........ccseeceeseeseseeseesceseeeeeee 6 
Socrate/Saturne data acquisition systems ........ 351 
Solid-state flight data recorder .5..0..f.c.cisvavecexsaccctsseconseceveecets 348 
Strapdown heading and attitude reference platform ............. 394 
Strix sight for the HAP Tiger escort helicopter ............02.04+ 590 
Viviane day and night sights for helicopters ...0........:.:ccce 590 
SFIM ODS 


CF 368C CCD colour camera 
CF 369C CCD colour camera .... 
CF 370 CCD colour camera ....... 
CF 371 CCD colour camera .... 
CF 372 CCD colour camera .... 
EVS 901 videotape recorder ... 
EVS 905 videotape recorder 


Shadin Co Inc 
DisiData fuel/airdata Systems ca -.c.fscesccicercsGuctcorescsooteeses 583 


Shimadzu Corporation 

Altitude computer co 23 bo he s sie eile seek ctets sites 
Fly-by-wire actuator and controller 
Head-up displays (sic. ea eae ke 


Radar CISMIAY, oss p eraser cetaceans gee a uate 
Siemens AG 

Multifunctional information distribution system .................:. 13 
New generation IEF SyStem (6.0). .sjececcssccee ec etccdecseneresscsesese 111 
STR 700 IFF transponder ..... 

SER 2000 IRR transponder jchc oe i eines 108 
Sierra Technologies 

AN/ARNIB0AWV) LaCan oe Ae 452 
INSAT/SKE 

PFIS-II portable flight inspection system ..........:.ccceeeeeeeeeseres 452 
Tiger-Paws weapon system upgrade o........ccccccceseseseseereneeeeeees 610 
Signaal USFA 

GEA Seties cockpit cametas oc sc cnccsit cs 357 
Signature Industries Ltd 

SARFIND cockpit display unit 250..06c coco oscieessrsvcee 545 
Simrad Osprey 

Helicopter infra-red System) ....<........ces0c5;:ccecscsscssecsntesscree ett 199 
SMA 

AMUAPS 717 CAGOl ini Getic eee 116 
MNUAPO=706 fadat oie cciecierscsccte esters 116 


MM/APS- 705. faG a0 cocci str corecsrost cco tenner esis 
MM/APS-707 radar ............ 
MM/UPX-719 transponder 


Scipio radar family vac i tir ee cues 
Smiths Industries Aerospace (UK) 
300 RNA Series horizontal situation indicators ..........0:..006 545 
0730 KEL Series low-cycle fatigue counter .. pd LQ 
0826 KEL health and usage monitor .............. 310 
0829 KEL health and usage monitor ... pew) 
Type 1502 head-up display «0.2.0... ... 603 
2100 Series multipurpose colour display ... .. 545 
Type 3000 integrated colour display .......... ... 546 
Active matrix liquid crystal display .... .. 546 
AN/APN-194 radar altimeter... pel Sie 
Digital air data computers for civil aircraft ....... a oT 
Digital air data computers for military aircraft . Olt: 
Display processor/mission computer ..............-. ... 546 
EEC2000 PADEC. .. 483 
Electrical load management System ...............0ccccseeeseseeeeeeeees 483 
Electrical power management system for the AH-64C and 

D Apache oo. icc a 


Blectronic instrument SyStem 6... ...s0c cies ecsescecece es caseres 
Boppime Lmiters: fois ees cece spss ete sete nece awopseeeteasctons 
Burofighter 2000 glareshields 0... 
Eurofighter 2000 multifunction head-down displays Me 
Flight management computer SYSt€M ..........:cccceeeceseeseeneeeeetees 
Fuel quantity gauging and indication ...........ceccceseecesessereene 
Ground roll director system .............. 

Head-up display for the AV-8B .... 

Head-up display for the Jaguar 
Head-up display for the night attack AV-8B oo... cece 604 
Head-up display for the Saab JA 37 Viggen .. aes 
Helmet-mounted display 0.0.00. cccecssescessesese os 
TIRA series radar altimeter o...o2icccs sc ce eceeserccecceenseesescstyoes 
KEX series radar altimeter ic BN ee reer es, 
LED dot matrix displays ............... 
LED engine and system displays 
LED standby engine display unit 
Low-profile head-up display 
Onboard maintenance system . 
Radiation pyromicter 0... cece ecseeee SS 
SEP10 automatic flight control system .........00.ccccceeeseeeeeee 
SEP20 automatic flight control system .......0.:.sesseeseesesereees 
SGS-10 general purpose stores management system ... 

STS 10 full flight regime autothrottle ....... s 
Pemperatiive Monitor Qnits: oso sa cecce ess 
‘Training head-up display system ........,..-0>..ccoceccienesarsvesorocnsee 
Versatile electronic engine controller .. : 
Noice and data tecorder orice cs scntecccort Wiehe icons 


Smiths Industries Aerospace Inc (USA) 

2180 Series mini-colour display unit... 583 
2882 Series multifunction control display unit ..........c.ce 583 
6000 attitude and heading reference system ...........0::ceee 453 


Active matrix liquid crystal displays ..0.....0..ccceceseeseeseeeeesesees 583 
AN/ARN-1O1L(V) nav/attack system ......ccccceceseseeeneeesees eens 453 
AN/ASH-28 signal data recorder ...........ccecececeseeeeeeeees .. 380 
AN/ASN-162 attitude and heading reference system ........... 453 
AN/AYQ-9(V) weapons control and management system 

FOF the P/A=ES cs spect ccctbcasccsecteneness cok cdetececceastanvassnacyooes 619 
AN/AYQ-13 weapons control and management system for 

THE AV SB oie peers peter rci a Giessen elas 620 


AN/AYQ-15 weapons control and management system for 
the PALA esse ii sti acigraene seapcers boo veas bad ccnsgoeeresecuane 
Auxiliary displays < 
C-10382/A communication system control set 2.0.2... 65 
Control/display Units -.03 ne a ees 
Data transfer system ............... 
Digital fuel gauging systems .. 


Electronic chronometers coccinea ee 585 
Electrostatic engine monitoring SYSteM ........c:.:eeeceeeseeseeees 522 
Flight management computer system ...... 22 
Fuel savings advisory SyStMs ...-¢c.csersc-ccisecsccectneattoreeorcees 522 
Graphics Generation io). 6 scccciesc-coseseteese scree tienen ieee 585 
Tndtictive debris MONON: -coi6oisse oe sececkcccctececosscte seentensen cece 523 


Integrated armament management system .. 
Navigation attack system ..........ceceecceeecenee 
Pylon interlace Unit ca eee ene ee 
Removable auxiliary MEMOFLY SEE ..5......1..ccscesccsseseeeeseseeessceeees 
Self-contained navigation system for the C-130 

Standard flight data recorder system ..............0.+. 
Tactical navigation modification suite 0.0.0.0... 
TCAS vertical speed indicators 20... ane 
Voice and data recorder 52a tis ec e 


Smiths Industries-Newmark 


Self-contained attitude indicators -..........eccceeeseseseseeeeeeeeeeees 486 
SN100 strapdown attitude/heading reference system ........... 486 
SN500 automatic flight control system ...........ccc:ceceseseseeeeeee 486 
SN510 automatic flight control system .........cccceseteeeeeeeeee 487 
SN700 Series yaw damper computer -........cteceeeeeseseseseseeeees 487 
Société Anonyme de Télécommunications (SAT) 
DDM missile launch detector (20.50: eseccrscseeeeccrciserenentecsscs 233 
Telemir infra-red communication SySteM ......cseeceesseseseeeeeeees 6 
Solaris Systems Inc 
AN/ASH-27 signal data recorder ............:.:.cccccescssessersoresescose 382 
Magnetic mass Memory Product ........ccceseessseseseseeeceaeseasseeseee 382 
Southwest China Research Institute of Electronic 
Equipment 


BM/KG 8601 repeater jammer cs casi cc 
BM/KG 8605/8606 smart noise jammers ........ ae 

BM/KJ 8602 airborne radar warning system .. 
BM/KZ 8608 airborne ELINT system ........ccccscecssesseseereeees 


Spar Aerospace Ltd 
Deployable flight incident recorder ............ccccscscecessetssesereeese 
Deployable flight data recorder system .........csesceeseseseesesresees 
EAS3000 emergency avionics SysteM «0... 
Helicopter flight data recorder/crash position locator 


Sperry Marine Inc 
AN/APN-59R(V) search radar. hes 166 
AN/APN-242(V) search/navigation radar .......c.ccecceeeeeeereees 166 


S-Tec Corporation 


System 40/50/60/65 auitopilots ..cccccssccccceeee cece ccecerecsoon cps ceseee 523 
ST-170 radio magnetic indicator... ccs ccestecsoepeeatmensevreces 585 
Steinheil Optronik GmbH 2 
Pherimnal imagers oe ee 181 
Stewart Hughes Ltd 


HUMS health and usage monitoring system ..........cceeee 371 


Sunair Electronics Inc 

ACU-150D HF antenna coupler ... 
ASB-500 HEF/SSB radio ............ ie 
ASB-850A HE/SSB radio oi5..c cece 


Sundstrand Data Control Inc 
Mark II ground-proximity warning system. ...0........:.:cccceeeeeeee 323 


Mark V digital ground-proximity warning system . 23 
Mark VI ground-proximity warning system ............ 5 923 


Mk VII warning computer ..........0200002.. 
Aircraft condition monitoring system . sc Oee 
AN/ASK-7 data transfer unit 00s 1 382 
ARINC communications and reporting system .........::cseeee 66 
AV-SS7C cockpit voice recorder .........:.06 
Flight data acquisition management system .. 
Flight data recorder/fault analyser ................. i 
FAP Catalink oo .nccs.scsscsecsnreectnscossestoseesescastvapinreisst < oere mente 66 | 
Micro-aircraft integrated data system .......-....-cccceseeeeeseesereeene 383. 
Mini-flight data acquisition unit 
Quick access recorder .................-- 
Ruggedised optical disk system 
SETS-II severe environment tape system ............:.cscsseeeeeeeeee 383 
Solid-state cockpit voice recorder 
Solid-state flight data recorder ..... i: 
Stall wating computer oo 

Supplemental flight data acquisition UNIt .........c cess 384 
Tactical optical disk system «0.0... es oo 

Universal flight data recorder 


Swedish Space Corporation 


Airborme Camera SYStCM .s.2.0+.. sce ieee 359 
GS 103 global, positioning and communication 

tfansponder 2) ee 
Maritime surveillance system 00 80 


Systems and Electronics Inc (SEI) 

AN/APD-13 advanced Quick Look ESM subeyien barsstcieas 306 
AN/APQ-153 fire control radar ccc, 164 
AN/APQ-157 fire control radar .... : 


AN/APQ-159(V) radar ....... 165 
AN/APQ-170 multimode radar .... 16S 
AN/APQ-175 multimode radar ........... =. 165 
Heli-TOW scout and weapon system .. Be) 9 
Night Talon’. cisiccec cscs er ee 605 
Systems Research Laboratories 
AN/ASN-165 radar navigation data display set... 586: 
Tadiran Ltd 

ACS-500 automatic VHF/UHF COMINT system ...........2.-. 247 
ASARS airborne search and rescue SySteM .......cccseeseeeeeeeeee 17 


Light aircraft reconnaissance system ......... EBT 
MKD-400 thermal imager ................ 
MKD-600 reconnaissance payload .. os 
Owl ELINT and ESM system ..........:::c1 .- 247 
Passive identification and targeting system 


RAS-1B ELINT and ESM system ...... .. 247 
RAS-2A ELINT and ESM system ... etn 
RDF-500 radar direction-finder .............. 2 248 
Skyjam computerised jamming SysteM ..........:.cccecceeeeteeseees 248 
TACDES SIGINT system :ilcc cect on cc ee 248 


TDF-500 VHF/UHF automatic direction-finding system ..... 248 


Tamam Precision Instrument Industries : 
Aided inertial navigation Systems ...........:csc.ceccccecseseseeneerereee 403 

Cobra laser night attack system 
Day surveillance payload .....0.......ceceeees 
Multimission optronic stabilised payload 
Night surveillance payload .......cccc liu caesar ee 
Stabilised long-range observation system 
TN-90 compact inertial navigation system .... 
TR-90 compact inertial navigation system 


TEAC Corporation 

Crash-protected video recorder <.<.--2:5.cosc---sceicsesce see 
V-83AB-F airborne video cassette recorder/reproducer ....... 
V-250 Series videotape recorders ..2.0.c cise ce 
V-1000 AB-F video tape recorder ...........sc-cesecerecececeseeeneseneees 


Tech-Comm Inc 
TC-510/AC Series HF/VHF/UHF direction-finders ............. 


TECNASA 
Scipio radar family oo. ees can 


Tecnobit SA 

Eurofighter 2000 air data transducer .........c.secesesesececeeeenees 
PIRATE infra-red search and track system .... 
SCAR armament Control SYst€M .....;..c.csecccccceceeessiere rene 


Tecnost SpA : 
Digital engine control unit for the EJ 200 engine ................. 


Teldix GmbH 
Cockpit interface whit: eu 
Eurofighter 2000 display processor ...... Pee) 
Head-up display for Eurofighter 2000 0.00.0... ..cesceecceceeseeeeeeees 

KG10 map display for helicopters and fixed-wing aircraft ... 
Modular avionic computers oo 
Weapons interface unit for the Tornado 


Teledyne Ryan Electronics 

AN/APN-217 Doppler velocity sensor 
AN/APN-218 Doppler velocity sensor . 
AN/APN-231 radar navigation system .. sees 454 
AN/APN-233 (220) Doppler velocity Sensor .........scscceeeeees 4540 


Telephonics Corporation 
AN/AIC-37(¥) digital communication management 


SOG ASS CURSOR SE Ree ERR SRC ESE RARER ty ge We COE 
AN/APS-128 Model D surveillance radar 
AN/APS-128 surveillance radar ...........00. 
AN/APS-143(V)1 and (V)2 radars iss 
AN/APS-143(V)3 sea surveillance radar .........cccccccsesceseeeeees 166 
AN/APS-147 multimode airborne radar ..............cceccceeeeeees 167 
AN/APX-103 IFF interrogator «00.0... AGT 
AN/ARA-63 microwave landing system ............. we 454 
C-11746(V) communication system control unit .............60. 67 
Digital tactical system radar «0.0... ete eeeeeeseeeeees LOT 
Integrated radio management SysteM ..........:ccccccceseeseeseeeseees 67 
Joint STARS interior communication system ..........:.seseeeeee 67 
OK-374/ASC communication system control group .............. 68 
STARCOM intercommunication system .........c:cccceseeseseseeeee 68 
Sure-Comm intercommunication system ............cccccceseeseseseees 68 
TILS II landing system for the JAS 39 Gripen ............0..000 455 
BREA RSIS FORE SEU reste oc corel eoecesasenithac uh cossevs mass eenNseOCES 167 
Wireless communications and control system ..........:...s:000+ 68 


Telex Communications Inc 


BPO OMI 2 AU CEALE INET CONN, ¢.5oo5c g.ca caves sacs dcsvcvecvsened evsosaseeascveases 68 
POR lly GeeRECE ANS IDPCPCON 3.05. ho Soon chico cay recesses eeabascacscienevs 68 
TERMA Elektronik AS 

PAPEDOLHE SULVENIANCE SY SECT <occchicccensssssossesvccssescedesioustersnvest 175 


Terra Corporation 


WA SOOO alainde digitiser coo... cee tes 586 
CE SAREE) SSS get ce mee tee ty epee ete Me ep oeee a oe 69 
Jetfone TD-3000 airborne telephone system ...........ecccececseeees 69 


TDF 100D automatic direction-finder ............ w= 455 


TN 200D navigation receiver .............. we 455 
Mi eo andeheld VEE radio: ce. 6.65 cts catcaasascssscecsosgsedeeeck 69 
TRA 3000 radar altimeter ......... ... 168 
MER SOO LACE AILUNCLEE of acs cissses sac seessdev esc ecscoee sks 168 
Tri-Nav C VOR indicator with Loran C course deviation .... 586 
PrieNav VOR/Lc INGICator 225. so 586 
TRT 250 transponder ............. 


TX 10 VHF transceiver 


Texas Instruments Inc (USA) 

Airborne shared aperture programme ..........0..ccccceseseseeseeeeee 
AN/AAQ-9 infra-red detecting Set ......0..eeeecscseeeeeeeeeereeseeees 
AN/AAQ-15 infra-red detection and tracking set . 
AN/AAQ-17 infra-red detecting set 0.0.0.0... = - 
AN/AAQ-18 forward-looking infra-red system |... 
AN/AAR-42 infra-red detection Set ..........eeceeceseeteeeeteesseeees 
AN/AAR-45 thermal imaging sight ..... 222 
AN/AAS-36 infra-red detection set ...... 222 
AN/AAS-37 infra-red detection set .........ccccsecseescseeeeeseeeseeees 222 
AN/APQ-() terrain-following radar oot... c.c.eecceeeeeeeeeteeeees 168 
AN/APQ-99 terrain-following radar for the RF-4C «0.0.0.0... 168 
PINEAL OPAC V ) LAGAL oe. scceisicsegeecccscsvicacsevts odes ees 168 
AN/APQ-126(V) terrain-following radar oo... eects 169 
NOPE SS LAGAL ooooocoe co cccscsazes ccc cicccrsnccnsavescssvcscesestardices 169 
AN/APO-168 multimode radar c....660.500.cccekccc lees see 169 
Taee EGU O21 GUN TG EVR ete Dee ErG ye ea ei ne ese ae 169 


PONE I CON TARE acs eau caeewsece ease 169 
PIN APO-174 multimode radar 2.55225. k 
AN/APS-115 radar oo... 
AN/APS-124 search radar 
BIB PSA2T TAGAT osc lecciss caccccecececssccereessscoeseessconessseortetees 
AN/APS-134(V) radar ..... 
AN/APS-134(V)7 radar - 
AN/APS-137(V) inverse synthetic aperture radar ................ 171 
AN/ASQ-81(V) magnetic anomaly detection system ............ 91 
AN/ASQ-208 magnetic anomaly detection system ................ 92 
AN/ASQ-213 HARM targeting system «0... ... 306 
Hitter IOCAMON SYSLENL 2... Ssi. chil cecctsesessseavesosvevsersecediersaee 306 
MICE LANIR. oh cstcaisya o> sara ueaveianteeesddv ined cescesccavevoostiankee secs 223 
F-16 modular mission computer w 344 
GEN-X expendable decoy <oic. co iceicsescccedascserteres oes tendiouae cs 307 
Ground-mapping and terrain-following radar for the 

1 SEESIET (so) 26 Sule alae ae g Re pena Arps Dn i oe mere mURY 172 
Infra-red imaging subsystem ...........0.::0ccce 2223 
OR-89/AA forward-looking infra-red system ....... e223 
OR-5008/AA forward-looking infra-red system ............0.00.. 224 
Processor interface controller and communications for the 

| IAD ees ep naan yey ee Reema Pare eye ne or ere 
RS-700 series infra-red linescanner ........ & 


Terrain-following radar for LANTIRN 


Thomson-CSF Communications 

eee ELE Es LAGIO: (c5cpcbo-2occ6 ncaa cs secstsassis¥as testa saves tue etaopoaseensaes 6 
4600-E (TRAP-138A) VHF AM radio... eceeetseesceeceneseneees 6 
6800 Series UHF AM transceivers 
PO ORI UES 5G, acasadvasisisacrses 


DATE WIE SATIO AUIZORLOL (ois toc ecscuncucsusenvacessoistcarasdsucobieasany set 
AHV-12 radio altimeter ... e: 
AHV-16 radio altimeter ............. 
AHY-17 digital radar altimeter .. 
AHV-18 compact radio altimeter .. 
AHV-530 radio altimeter .............. 
AHV-S530A radio altimeter ............ 
AHV-540 radio altimeter system .. 
AHY-550 radio altimeter .............. 
AHYV-2100 radar altimeter .. 
AHV-2500 radar altimeter ...... 
AHV-2900 radar altimeter .. 
BER 8500/8700 family .................- 
ERA-8500 VHF/UHF transceiver . 
ERA-8700 UHF transceiver ........cccssessesssescsssseesers 
Multifunctional information distribution system .. 
NC 12 airborne Tacan interrogator ..........::eese 
New generation IFF system ..........0c:cccse * 
Over-the-horizon target designation system... 

SCP 5000 secure radio communications system ............:00-08 
SICOP-500 integrated radio communications system . 
TDM-709 distance measuring equipment ..............:+00 ss 
GEO E RAD) ZOOU CONEROL TEE ces .c.scasitsscacatarscusecdastnncasvesreeanreous 8 
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Threat adaptive countermeasures dispenser system .............. 309 


Trimble Avionics Products 
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Trimble Navigation Ltd 
Sentinel II airborne traffic alert and collision avoidance 
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US Air Force Materiel Command 
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AIRFRAMES...ENGINES...PRODUCTION TOTALS...PRICES...OPERATORS...INVENTORIES 


Discover how to stay ahead of developments in the helicopter business with 


Jane’s Helicopter Markets and Systems 


information service, reporting on airframe and engine 
programmes...civil and military helicopter operators...market 
trends and more. 


ane’s Helicopter Markets and Systems is a major new 


It gives you a detailed technical analysis of every helicopter and 
engine in production...sales histories and forecasts...accurate fleet 
inventories...prices...details of manufacturers, suppliers and 
major operators. 


Covering more than 150 main models in full detail, it features 
the key technical and commercial information under consistent 
headings. 

New market intelligence — sales forecasts...prices...civil and 
military operators...numbers in service 

Analyse the latest market forecasts for the next five years for 
piston-engined, single-turbine and multi-turbine helicopters. 

Examine year-by-year production figures by manufacturer and 
individual model, from as far back as 1950 up to 1995. 


Jane’s Helicopter Markets and Systems gives you 
comprehensive profiles of every in-production helicopter — plus 
out-of-production models still in wide-scale use and projects under 
development. 


Monitor shares for each manufacturer and review prices for 
new and second-hand helicopters, including turbine conversions 
and modifications. 


Inspect the current status of the helicopter fleets of armed 
forces, paramilitary agencies and commercial 
operators, country-by-country. 


This is just some of the detailed 
market intelligence you will find 
in the new Jane’s Helicopter 
Markets and Systems. 


ALSO 
AVAILABLE 


ON CD-ROM 


To place your order or for free sample pages and more information, please contact our sales department: 


Customers in Europe, Africa, Asia and Australasia only: 


9607-269 


Jane's Information Group, Sentinel House, 163 Brighton Road, Coulsdon, Surrey, CR5 2NH, UK. 
Tel: +44 (0)181 700 3700 © Fax: +44 (0)181 763 1006 © e-mail: info@janes.co.uk 


Customers in the Americas and the Caribbean only: 


Jane's Information Group, 1340 Braddock Place, Suite 300, Alexandria, VA 22314-1651, USA. 
Tel: +1 (703) 683-3700 ¢ (inside USA) 1-800-243-3852 ¢ Fax: 1-800-836-0297 * e-mail: info@janes.com 


Visit Jane’s on the World Wide Web: http://www.janes.com 
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